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Abstract

Investigating the development of cognitive symbodipresentation and gestural
communication

In this thesis, | explore the ongoing developmédrgymbol use in three domains:
pretend play, speech and gestures. In chaptee pcific behavioural manifestations of
symbol use in these domains are identified andipueMiterature that has explored the
cognitive underpinnings of these abilities is d&smd, with a particular focus on children’s
social cognition. In chapter 2, | review previoasearch that has sought pairwise relations
between these abilities and the theoretical petsfgscthat have been utilised to explain
these relations. In chapter 3, | introduce the fmertinent research questions that emerged
from the previous review of the current literatuaad provide an overview as to the
methods adopted to address these issues.

Chapters 4 to 6 constitute three papers designedpiore and evaluate children’s
symbol production in a sample of preschool childrepretend play speech and gestures.
For the first paper, 38-40 month old children wgireen a battery of standardised measures
to assess their symbolic capacities while contrglfor non-verbal abilities. These data
were analysed for concurrent relations between s{imbapacities. The second paper
extends these concurrent relations longitudinéiygiving the children the same battery
of measures six and twelve months after initidtinigs Correlational and multiple
regression analyses were used to assess the pbpeatlictive relations between these
measures, and whether there is a changing rellatitmeen these symbolic domains over
developmental time. The third paper investigatellidn’s iconic gesture production in
further detail, by evaluating whether children agdé46 months incorporate the iconic
gestures they observe an adult perform into their descriptions of a novel object.

Taken together, the results indicate a changiradiogl between the three symbolic
measures of interest during the preschool years pfésent findings suggest that both
pretend play and gesture production are mediatespegch, but in different ways. It was
also found that children appear to incorporategésures they observe into their own
descriptions of objects but this uptake is depenhderihe properties of the gesture itself.

In the final chapter, these findings are discussedlation to previous theoretical
notions that place pretend play, speech and gesasrenanifestations of an underlying
symbolic system. | also discuss the enduring kahdbetween these three abilities and how
the pattern of predictive relations found in thegant thesis can be explained. Furthermore,
| discuss the ontogenesis of symbolic gesture mtomluin children, specifically how
children may use the gestures of others as a gaoitheir own gesture production. Finally |
outline some limitations of the present researol,iadicate potential avenues for future
study.

Simon F.J. Child

School of Psychological Sciences
University of Manchester

Doctor of Philosophy

28" September 2011
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Chapter 1: Symbolic Development in Children

“To become fully functional members of any sociefyildren must gain competence with
the symbols and symbol systems through which kndgédes acquired. Fortunately, the
first few years of life are characterised by imgres progress toward becoming symbol-

minded” (DeLoache, 2004, p. 66).

Humans have been identified as the symbolic spébieacon, 1997). To function
effectively, humans need to readily interpret armbpce symbols successfully to and from
members of their society or culture. Although sattempts have been made to teach non-
human primates language (Gardner & Gardner, 1968)daugh, 1977), no other species
apart from humans appear to use symbols competeumntiyg their everyday activities
(DeLoache, 2002a, 2004).

However, the term ‘symbol’ has been used in a nurabdifferent ways and in
different contexts. For example, Newell (1990) redd to symbols as part of internal
representations, which allow access to knowledgetsires. In this view, perceptions are
converted into a cognitive symbolic representatidich is related to larger
representational structures such as schematarnnthese symbolic structures constitute a
full system reflected in, for example, speech (Bkrg, 1999). In contrast, Vygotsky (1978)
regarded symbols as a tool for thought. For exangbliédren may use symbols to modify
their own mental states (Holland & Valsiner, 1988},example in their use of private
speech (Al-Namlah, Fernyhough, & Meins, 2006; Dun&sCheyne, 2002; Flavell, 1966;
Kohlberg, Yaeger, & Hjertholm, 1968) or gesturesl@-Meadow, 1999, 2003). In other
words, using symbols “represents a developmentgstaion” (Fernyhough & Fradley,
2005, p.117) between children’s outward expressidkmowledge and their subsequent

internal cognitions.

12



Most definitions of the term symbol, however, cerdn the idea that symbols
serve a referential function, are arbitrary in terwhwhat they represent, and are
decontextualised (i.e., used in contexts beyond ithiéal learning, Deacon, 1997; Namy
& Waxman, 2005; Piaget, 1962; Werner & Kaplan, 1988e following two sections
outline current definitions of what is classed aymbol, and the symbolic

representational abilities that are of intereghpresent thesis.

1.1. What constitutes a symbol?

Peirce (1955) distinguished between three levetsgrf (icon, index and symbol),
which formed a representational hierarchy, basethemrbitrariness of the sign to what it
represents. Arcon is mediated by its physical similarity to whatefers to. Examples of
an icon in Peirce’s sense would be a scaled dowdehay a picture to represent an animal
or an object. Anndexis defined as a sign that denotes the signifigndyng some
relation to it, without conveying any informatiobaut the signified itself (in contrast to an
icon). In other words the signifier is a ‘trace’tbk signified (Nokony, 1978). An example
of an index would be a bicycle to signify a cycbstthe neighing of a horse to signify a
horse. These examples of indexes signify the exgstef a referent to somebody who has
some knowledge of the referent (i.e., they knowt bimaises neigh). The third level of
Peirce’s representational hierarchy syanbo] which he argued is determined by a formal
or conventional link between the signifier and signified, irrespective of the physical
characteristics of the signifier itself. DeacoA4T) agreed with this view, arguing that
when we say something is a symbol “we mean thesense social convention, tacit
agreement or explicit code which establishes ttagiomship that links one thing to
another” (p.71). This definition ofymbolplaces it at the end of a continuum. At first
glance this continuum seems based on the degreeitt the signifier has an arbitrary
relation to what it represents (Bruner, 1966; Wal,0). This arbitrariness distinction

between the three levels of sign has been critidigeauthors who suggested that reserving
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the termsymbolfor purely arbitrary entities excludes a numbeewéryday instances

where children and adults make symbolic refererffoegxample when using a map
(DeLoache, 2005; Huttenlocher & Higgins, 1978; MdN&985) or pictures (Ganea,

Allen, Butler, Carey, & DelLoache, 2009; PreissleCérey, 2004). Instead DelLoache, in a
body of work (DeLoache, 2000, 2002a, 2002b, 200852, 2005b; DeLoache & Burns,
1994) defines a symbol not on the basis of its jglaysesemblance to what it signifies but
on theintentionthat a person individually (or a community as alehapplies to a

signifier to represent something else. Thus, a s¥nstdefined as “something that
someone intends to stand for or to represent sangetither than itself” (DeLoache, 2002b,
p. 73). On this definition, as long as one perdtaches symbolic significance to an object
purposefully then it is a valid symbol. For examplen someone encounters a knot in a
handkerchief that they did not make themselvas,uhlikely to have any symbolic
meaning. However, for the person who tied the kitnatt object will serve a referential
function, as they formed the knot with the spedifiention of representing something else
(possibly as a reminder for an action they intendarry out later that day). Namy and
Waxman (2005) identify intention understanding as of the ‘contemporary themes’ of
symbol definitions. They argue that understandirggrecipient’s ability to understand the
signaller’s symbolic intention is influenced by ariety of social factors including the
shared experience of the recipient and signahersbcial context, and the cultural
conventions previously established.

From this overview, | define a symbol in the pradbmesis as something that
intentionally represents something else. Howeves,not a prerequisite that the form that
the signifier takes (in terms of its shape, moveinie object used etc.) bears no physical
resemblance to what it signifies. The followingtg&t utilises this working definition to
elaborate further on the production of the symibolshildren that are of interest in the

present thesis.
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1.2. Three symbolic domains
1.2.1. Speech

Perhaps the most obvious examples of intentiomabsys are words. Indeed,
theorists have long been interested in the apdgnenigue capacity for humans to use
symbols in this domain in contrast to non-humamptes (Deacon, 1997; Gardner &
Gardner, 1969; Herrmann, Call, Hernandez- Llorétlae, & Tomasello, 2007; Tomasello,
1999). When one uses the word “dog”, the physibatacteristics of the word (its sound
and form) have no inherent resemblance to whapitasents (i.e., a furry animal with a
tail). The meaning of this verbal (or written syrjlae derived from an understanding of
the convention, and thus the intention of the pergbo used that symbol to represent
something. The early work of Saussure (1969) wasabrthe first attempts to determine
the signifier-signified relation between a word avitat it represents. He reasoned that a
word (i.e., the signifier) was closely relatedhe idea, object or event that it signified, so
much so that if either one of these two “planesswat considered in conjunction with the
other then the symbol itself would lose all meanifgis view of a symbol is a relatively
simple one, which refers to the associative signigignified relation between the symbol
and what it represents. However, there are twaistihs of this symbolic definition as
outlined by Deacon (1997). First, Saussure argo@dmeaning is acquired via an
understanding of this signifier- signified relatidieacon (1997) suggested that this is not
sufficient as it is only an associative relationl @annot explain the rich interrelated
semantic networks underpinning human language Hret eymbolic reference that
humans have over other animals. The rote learrfimgpads by dogs for example would be
classed as symbol learning in this definition, thig does not seem to capture the essence
of human language. Deacon (1997) added the cavataior the meaning of the word to be
truly understood as a symbol, it has to be usesiadeibf the context in which it was
originally learned, thus going beyond the assogatinderstanding of words seen in lower

animals. Second, Saussure’s signifier-signifiedirmti§ion does not account for the
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differing levels of arbitrariness that the signifreay have in relation to the signified. For
example onomatopoeic speech bears a closer retatibe referent (i.e., it is more iconic

in nature) compared to truly arbitrary symbols.

1.2.2. Gestures
1.2.2.1. Defining gestures

Before discussing the potential symbolic naturgestures in any detail, it is first
necessary to outline what is meant by the ternttge’s Different scholars have their own
conceptions of what forms a gesture can take (Aongt Stockoe, & Wilcox, 1995). The
first issue one faces when attempting to definéuges is separating them from the
continuous movements that take place during evgriydaractions (Tellier, 2009).
Kendon (2004) argued that gestures are a nameiibte action when it is used as an
utterance or as part of an utterance” (p. Kendon identifies the main characteristic of
gestures as “deliberate expressiveness” (p. 153.1dtion helps separate actions that form
part of the speaker’s communicative intention fractions that were designed to assist
with a practical aim (e.g., walking or movemenbbfects). However, while the notion of
deliberate expressiveness is useful in separatingrnicative from non-communicative
actions, it does not take into account actionsrieg be involuntarily communicative, for
example displays of affect or self adaptors, swctoaching hair or rubbing hands (Ekman
& Friesen, 1969)

In addition to the differentiation of gestures frather forms of locomotory action,
there is the significant task of categorising thgsstures on the basis of their

communicative properties. Ekman and Friesen (1969)n early attempt to establish a

! By ‘utterance’, Kendon refers to an instance divity by the communicator that is regarded as
communicative.

2 Whether certain forms of body posture are regaedegestures has also been a source of deliberkton.
example, gestures have been referred to as comativei@ctions involving either the arms or the hted
are mechanically ineffective and intentional, ie #ense that they are performed to be observed by a
communicative partner (Bretherton & Bates, 1979li¢ko& de Waal, 2006; Tanner & Byrne, 1996). Pika
and Zuberbuhler (2008) gave more emphasis to feeofdody postures. They argued that gesturebean
defined as expressive, intentional movements oh#aal, limbs or the adoption of body postures whieh
mechanically ineffective but still emit a respofisen the individual to whom the gesture is directed
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typology of gesture forms, refer to five broad gatges of gesture. The two categories of
most interest in the current thesis Brablemswhichare gestures that have a direct,
culturally defined verbal translation, alldistrators, which are movements which are
directly tied to the speech concurrently being penied.

While Ekman and Friesen’s early work focused ordftlisplays (Kendon, 2004),
more recent research has generally focused oninlgfpecific types of illustrator gestures.
McNeill (1985, 1992, 1998, 2000, 2005) has distisgad two main types of illustrative
gesturesimagisticandnon-imagistic(see also de Ruiter, 2000; Kendon, 2004; McNeill,
2005).Imagisticgestures are those that depict an element ofrtheing speech and can be
broken down into two main typespnic andmetaphorical Iconic gestures refer closely to
the concrete semantic elements of speech (for eeagspped or motion), while
metaphoricafjestures depict “imagery, but present an image @fstract concept such as
knowledge” (McNeill, 1992, p. 80Non-imagisticgestures, on the other hand, are those
that point to some concrete entity in the environtree mark out segments of discourse.
These includéleictic gestures, which are typically pointing gestured tbfer to objects or
people, andbeatswhich “are movements which do not present a disbér meaning”
(McNeill, 1992, p. 80).

The gesture taxonomy outlined by McNeill (1985, 2PBas been used widely in
research into gesture production and compreheriBeattie & Shovelton, 1999b; Capone
& McGregor, 2004; de Ruiter, 2000; Gullberg, de ,BoVolterra, 2008; Holler & Beattie,
2003; Kita, 2009; Mayberry & Nicoladis, 2000; Niadis, Mayberry, & Genesee, 1999;
Stefanini, Bello, Caselli, Iverson, & Volterra, ZD)0However, Poggi (2002) suggested that
“a gesture does not belong to a single type bloéiter characterised against several
parameters” (p. 158). Poggi (2002) argued for ftinrensions of analysis; (1) the

relationship to other signal@.e., whether the gesture was autonomous or sgnols

% The three other types of gesture (broadly refetoess ‘emotional’ gestures (Doherty-Sneddon, 2088))
affect displayswhich include facial expressiorejaptors which are related to bodily needs (e.g., scraghi
a nose) andegulators which act to maintain the participation and raé&swvo or more interlocutors (e.g.,
during word search (Streeck, 1993)).
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with speech); (2) the gesture&sgnitive constructiofwhether the gesture represented one
particular lexical item or was ‘creative’, in thense that it is not bound by any cultural
influence); (3) thgesture-meaningelationship (how closely the form of the gesture
matches with the meaning attached to the gestaine)(4)semantic conter(ivhether the
gesture contains information about the world ondloe speaker’'s mind). These four
dimensions however match relatively easily to Mdleiaxonomy, meaning they are of
little practical use. For example, for the dimensod cognitive constructionexicalised

items are similar to emblems (or conventional) gest (Brookes, 2005; Kendon, 1992),
while non-lexicalised items fall into the categsrig iconic, metaphorical or deictic
gestures.

Kendon (1982, 1988) suggested that gestures caategorised into four broad
types (gesticulation, pantomime, emblems and sigguage). Gesticulations consist of
imagistic and non-imagistic gestures that are glpigroduced with speech (iconic,
metaphoric, deictic and beat gestures to use MEdledtegories). Emblems have similar
properties to a word in the sense that it is adstdane symbol, while sign language has
properties of language (syntax etc.) which meaasiths its own encapsulated

communicative method.

1.2.2.2. Gestures as symbols

McNeill (1992) suggested that the broad gesturegmates outlined by Kendon
form a continuum (termed “Kendon’s continuum”), evgesticulation and pantomimes at
one extreme, followed by emblems and finally sgmgluage at the other extreme.
McNeill (1992, 2000) suggested that a gesture g/fEEation on the continuum is directly
associated with the co-presence of speech withektuire, its linguistic properties, and its

degree of conventionalisation (see Table 1.1).
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Table 1.1:Characteristics of gesture types according to “KerglContinuum” (adapted

from McNeill, 2000)

Continuum Gesture type

Gesticulation Pantomime Emblem Sign Language
Relation to Obligatory Optional No speech No speech
speech presence Presence
Relation to No linguistic No linguistic Some linguistic  Linguistic
linguistic properties properties properties properties
properties
Relationto Not Not Partly Fully

conventions conventionalised conventionalised conventionalised conventionalised

These categories of gestures are useful workirtgumgnts to mould research
endeavours McNeill (1992, 2005) for example has focused gesticulation’ gestures,
which he argues reveal, along with speech, theraatiua speaker’s thought. Other
researchers have oriented their research to theenat emblematic gestures cross-
culturally (e.g., Kendon, 1992; Pika, NicoladisMarentette, 2009). The question here is
which of the gesture types identified as being pathe gesture continuum (iconics,
metaphoric, emblems, deictics and beat) can bseilaas symbolic?

One of the criterion for the definition of a symikhat the form of the symbol
should be arbitrary to what it represents (Peit®85; Piaget, 1962; Werner & Kaplan,
1963). Under this criterion, only emblems (convendl) gestures would be termed
symbolic. For example, the structure of the ‘thumpbgesture in English-speaking
cultures bears no physical resemblance to the ppéesatisfaction. In this sense, these
gestures are analogous to words, and indeed angaai'Kendon’s continuum” have

similar linguistic properties to a word (Table 1.Cpnic gestures, on the other hand, are

4 While identification of a gesture typology hasyen useful for conceptual understanding and sdienti
enquiry, its application to everyday gesture praiducis difficult. Kendon (2004) noted that “givéime
nature of gesture as a form of human expressiomanaot establish permanent categories that ragrese
essentially different forms of expressive behavigprl07),
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representative of the actual event taking plaee, they are imagistic of how an event
occurred, the properties of an object etc). Omahibspection these gestures, as alluded to
in the name of the category itself, are icons imde&s sense, as the signified and the
signifier share common features.

However, a number of authors have suggested tbaicigestures are symbolic, on
the basis that they fulfil Quine’s (1960) basideria of something standing in for
something else (Bavelas & Chovil, 2000; Kendon,£20acNeill, 1985, 1992). McNeill
(1985) argued that even though iconic gestures@reonventional or arbitrary (two of the
traditional criteria for a symbol, Namy & Waxmar@5) they are symbols in the sense
that they form signifier-signified pairs, so thateocannot be understood without the other
(Saussure, 1969). For example, if one was attequpadimepresent the concept of an up and
down movement through gesture, for the concepetodmmunicated thierm of the
symbol (in this case a vertical hand movement) dogled to be matched with tbencept
of vertical movement. In isolation, neither the tiamovement nor the concept would be
sufficient to represent the signified.

Bavelas and Chovil (2000) suggest that iconicugestare also usendtentionally
by the communicator to transfer information to #lokeiressee. Research in favour of the
intentional nature of iconic gestures comes fromb&i, Heath and Myers (2001), who
asked patrticipants to provide narrations of cartstonies in two conditions; one where
they could see the interlocutor (face-to-face coowl) and one where their view of the
interlocutor was blocked by a screen (screen cmmjitThey found that participants in the
face-to-face condition produced a significantlyi@grate of representational gestures
(which included iconi@anddeictic gestures) compared to the screen condifibis. effect
was also found for iconic gestures, which constdut5% of the representational gesture
category.

On first glance, it is possible to interpret théadings as evidence that speakers

gesture with the intention of providing informatitmtheir interlocutor. However, this
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research does not differentiate whether the speatardsto provide information to the
speaker, or whether the speaker is merely respgndithe added interactive nature of the
face-to-face condition (i.e., by being 'rewardgdhbad nods and smiles, A. Cohen &
Harrison, 1973; Holler & Wilkin, 2011). Studies thmave investigated the intention to
communicate via gesture have focused on addressaton and the orientation in gesture
space (Bavelas, Kenwood, Johnson, & Phillips, 26@fter & Beattie, 2005; Holler &
Wilkin, 2011; Ozyurek, 2002). These studies talmgether suggest that speakers have an

intention to be informative through their gestufgse section 1.5.2.2).

1.2.3. Pretend play

The two domains of symbol production outlined ia firevious two sections are of
interest to researchers concerned with how spealsertheir linguistic resources to give
and receive messages. In contrast, the symboli@stoof pretend play is developmental
in nature, as it shows a developmental progresbimughout the preschool years and
appears to follow a ‘U’ shaped trajectory (Piad&62).

Play can be divided into three main forms that tigven a set progression:
sensorimotor play, functional play, and preteng fein, 1981). Sensorimotor play
occurs from around seven months of age and invawegle object manipulation,
including pushing or banging an object around (F&881). This is then followed at
around the end of the first year by functional phahich involves using objects for their
appropriate purpose (e.g., looking through a ttgstope, Fein, 1981; Fenson, Kagan,
Kearsley, & Zelazo, 1976). Finally, pretend plajp&eours emerge during the second year,
and increase up until around the sixth year whweeg gradually decline. Pretend play can
be broadly defined as the “projecting of a suppasttion onto an actual one” (Lillard,
1993a, p. 349). This involves the child being dbleeason counterfactually, by
representing situations (e.g., a cup being fullvater) which are not actually the case (P. L.

Harris & Kavanaugh, 1993; Kavanaugh & Harris, 1988 being able to separate
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pretense representations from reality (e.g., Baarda Davis, 2002; Nichols & Stich,
2000). The idea of projecting a supposed situai@n important one, as it separates
pretend play from merely imagining an action (Lidla2001). According to a number of
researchers, pretend play is characterised in gigegicant ways: through object
transformations, the attribution of pretend projgsrto objects, and referring to objects
that are not present (Baron-Cohen, 1987; Lesli87 1Rewis, 2003; Lewis, Boucher,
Lupton, & Watson, 2000).

Belsky and Most (1981) found that between the afjegven and 21 months, there
was a decrease in the number of sensorimotor balrgvwbserved during play sessions,
while there was an increase in the amount of pdepéay behaviour observed. Belsky and
Most (1981), in line with a number of other resbéars (Bates, Benigni, Bretherton,
Camaioni, & Volterra, 1979; Fein, 1981, 1987; Nicb| 1977; Piaget, 1962), suggest that
pretend play becomes ‘decontextualised’ in theeséimest the representations made during
the pretense activity are no longer bound by tlopgnties of the object itself. This is in
contrast with functional play, where the propertéshe objects involved in the play
dictate the possibilities of the play activity.

This body of research suggests that for preteng plaldren follow a set
developmental trajectory; beginning with a ‘closglation between the signifier and the
signifiedat emergence, leading to a ‘distant’ symbolic relaafter emergence (Flavell,
1970). Leslie and colleagues (Bosco, Friedman, &liee2006; O. Friedman & Leslie,
2007; O. Friedman, Neary, Burnstein, & Leslie, 2Q1éxslie, 1987) call this ability
metarepresentatigrine capacity to understand that someone (egghhd or her
caregiver) is representing something (e.g., a hlasksomething else (e.g., a car). In
contrast, functional play is not symbolic, becacisdédren do not need to understand that
one object (e.g., a toy hammer) has two represensaa hammer and what it represents,
e.g., a car). Indeed, children have been foundé¢oabjects in an appropriate way, before

they are able to use the object counterfactualbni@sello, Striano, & Rochat, 1999).
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Tomasello et al. (1999) suggested that using dubstobjects is difficult for young

children because they are not able to inhibit teersorimotor schemes that automatically
activate when the object enters their perceptidnld@n also need to understand the
temporary basis of pretense acts (P. L. Harris &taugh, 1993; Kavanaugh, 2002). In
order to achieve this form of pretense behavioomasello et al. (1999) suggested that
children need to understand that (1) the objequiestion can be manipulated, (2) the
object has a conventional use and (3) on this p@dcasion, the conventional object is
being used to represent another oBjedcCune (1995) characterised children’s pretend
play as a developmental sequence including fivel¢e(see also McCune-Nicolich, 1981;
Nicolich, 1977). At the first level, children usersorimotor actions to express knowledge
of the functions of real objects for real actioAsthe second level, children begin to use
this awareness to act ‘playfulli{McCune-Nicolich, 1981). At the third level theilchis

able to ‘decentre’, and use dolls to fill in’ fatnremselves, while at the fourth level,
children are able to combine these play schemédsmatre than one object. Finally, the
fifth level is achieved when children are able @anptheir pretense behaviooefore

performance of the pretense act.

1.2.4. Summary

The preceding sections have discussed the potéetiavioural manifestations of
children’s symbolic understanding in three doma8eech appears to be a natural
candidate for symbolic expression, as words ardumred intentionally for the act of
communication and the form of the word itself bddtie resemblance to what is being
represented. A body of research has also establtbla¢ iconic gestures are produced
intentionally by the speaker and are symbolic enghnse that speakers use their hands to

represent events and concepts that are not vistbd¢éend play involves the intentional

®> Tomasello et al. (1999) calls this knowledge dfifte representations’.
® By the term ‘playfully’ McCune (1995) suggeststtbhildren are able to add realistic motions ange®to
accompany their sensorimotor acts.
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transformation of an object or person into anotiigect or role. The intentional nature of
pretense activity is perhaps reflected in childsantreased use of behavioural checks
during pretense behaviour, including increased gazeplay partner and ‘knowing smiles’
(Lillard & Witherington, 2004; Rakoczy, Tomasell Striano, 2005a; Randell & Nielsen,
2006).

The ontogenetic development of symbolic understantas interested theorists for
many years (Braswell, 2006). The following sectiutlines three theories of development
of historical importance that incorporate the depetent of symbolic thought in children.
The theories that will be addressed in turn arectignitive developmental theory of Piaget,

the sociocultural approach of Vygotsky and the pigraic approach of Werner.

1.3. Theories of symbolic development
1.3.1. Piaget's cognitive development theory

The body of work by Piaget (Piaget, 1926, 195421 $¥8aget & Inhelder, 1962)
has been perhaps one of the most influential irldgvwnental psychology (Crain, 1992).
As Siegler and Ellis (1996) noted, no contempodayelopmental psychology textbook
would be complete without reference to Piaget'ea@esh and theoretical viewpoint! The
core assumption of Piaget’s theory is that childrenactive thinkers, who endeavour to
individually construct a better understanding & World around them by passing through
a number of distinct cognitive stages (Siegler &sEL996). The transition from one stage
of operations to another was argued to result facchild’s adaptation to their environment,
achieved by the joint operation a$similationandaccommodatiorfPiaget, 1954).
Assimilation can be broadly defined as the intagradf external elements into a
previously existing schema (Block, 1982), for exdana child seeing a zebra and calling
it a horse. In this case the child has taken threirexisting concept of a horse and attached
it to the new experience of a zebra. On the otaadlaccommodation is when the child

changes their cognitive structures to fit with trexivironmental experience or input
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(Block, 1982; Patterson, 2008). To use the horsengie again, when the child
understands that the ‘horse with stripes’ is it fazebra and names it so, that is evidence
of accommodation (i.e., the recognition of a newreh).

For Piaget, symbolic thought occurs near the bexggnof the preoperational stage,
at around two years of age, through the procedssssomilation and accommodation
coordinated by the child’s everyday activities (ldok, 1978). Up to this age, children are
bound by their actions in their immediate environin@hey are not capable of
representing or referring to any object or perseyobd what they see. This idea is best
shown by the robust phenomenon of object permanéhaget (1954) found, using
observations from his own family members, that sawenth old children would not
search for a hidden object even in cases wherehileehad observed the object being
hidden. Piaget theorised that this was becausdrehilat this age had not achieved full
object permanence, although this idea has beentdidpn the basis of the methodology
Piaget adopted (object search) being too consge/éBaillargeon, 1987; Baillargeon &
DeVos, 1991). Meltzoff and Moore (1998) noted tivatle 5 month old children appear to
understand that objects still exist when occluagedshown through a preferential looking
paradigm), they are still not able to recover hiddbjects until around eight months. They
suggest that children from birth are able to regmésbjects, but do not have the motor
abilities required to govern actions based onkhimwvledgé. This is problematic for
Piaget’s theory, as he suggests that childrenteesgmtational knowledge is reflected in
their actions on objects

The understanding that objects can exist outsidbedaf immediate perception is

central to Piaget’s idea of cognitive representatinfants who have attained full object

" Munakata, McCelland, Johnson and Siegler (199j)ext that the apparent variety in children’s
performance on tasks designed to tap into objemtviedge may be due to the relatateengthof
representations. For example ‘weak’ representatioang be sufficient for children to make perceptual
predictions (and thus affect looking at the occtlidbject) but may not be strong enough to induaehimg
behaviour.

8 Smith and Thelen (2003) suggest that children nodkect permanence errors (as shown by the A not B
task) on the basis of maintaining their origingdressentation of the target object which leads ‘teaching
threshold'. If the correct ‘B’ cue is kept relatiyestrong (e.g., by reducing the time between tie itself
and the child’s selection), then this dominates dlve child’s habituation to the incorrect ‘A’ seton.
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permanence are able to search for objects whermtingy gone missing, thus they can
represenibject locations, even when the object's movemers not previously observed
(Goswami, 1998). Piaget suggested that it is onbeahildren have an understanding of
the permanent nature of objects and a series dongdnised actions for dealing with their
day-to-day environment (Crain, 1992; Furth, 199@) they can begin to represent actions
as symbols. This occurs at sensorimotor stagesixind the end of the second year
(Piaget, 1962). By the early preoperational stageand 21-24 months, children begin to
represent objects as other objects through symptaicand can reproduce actions that
they have seen previously (deferred imitation, &gier & Reid, 1981; Nielsen &
Dissanayake, 2004). Language, Piaget argues, datee®n in development and is
initially bound to children’s immediately presemtian. These first attempts at language
are personal to the child and only later in develept does the child understand that
linguistic signs are conventional (Nokony, 1978)tHis sense, by 21 months children are
expressing ‘displaced reference’ (Hockett, 1968zkowski, Schafer, Carpenter, &
Tomasello, 2009) in their actions with objeatslin their conventional speeth

The initial ontogenetic development of symbolicregntational abilities then,
according to Piaget, emerges between the finabsemstor stage and the early
preoperational stage. The ability to symbolicaipnesent events has been identified as
being an important factor for later cognitive outes including theory of mind
understanding and literacy (Astington & Jenkin93,91999; Bergen, 2002; Christie &
Roskos, 2009; Leslie, 1987; Yawkey, 1983). This inayecause the development of
pretend play scenarios induces a complex stateeighild that needs to be resolved

through the accommodation and assimilation of cptsce

° This notion is based on Piaget's observation siaiughter imitating the action of a clown with firger,
trying to recreate the trajectory of movement tlosva had just achieved.

2 This increasing use of displaced reference hastalen observed in deaf populations with their
‘homesign’ gestures (J. P. Morford & Goldin- Meadd®97). These gestures have similar charactexittic
conventional language including a syntactic stmgcand vocabulary (e.g., Goldin-Meadow & Mylander,
1990).
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One of the main criticisms of Piaget’s theoretjpatspective is that he views
symbolic representation through pretense as egoecémnature (Rakoczy, 2006). Piaget
sees pretend play asalitary attempt by children to extend their current reegtof
action schemas to new objects. This view has beamtly criticised by a growing body of
research that has highlighted a social foundatompifetend play development (Leslie,
2002; Lillard & Witherington, 2004; Nielsen & Chtis, 2008). This research is broadly

based on the perspective of Vygotsky, address#teifollowing section.

1.3.2. Vygotsky’s sociocultural approach

Piaget (1962) argued that children move from oneld@mental substage to
another in a linear fashion, based on childrertarival adaptations to their environment.
Once children move into the final stage of the ean®otor period, they begin to represent
symbolically, initially through their symbolic plegnd imitation practices but later on
through language (Watson & Jackowitz, 1984). Pigh@62), in line with a number of
other researchers (Bates, et al., 1979; Fein, 18887; Nicolich, 1977), suggests that
pretend play becomes ‘decontextualised’ in the eséimest the representations made during
the pretense activity are no longer bound by tlopgnties of the object itself. This view is
shared by Vygotsky (1978), who saw the developroképtetend play using substitute
objects as an indicator that children are ablestach themselves from external stimuli.

However, Vygotsky theorised that children used sgimbs dool for thought
rather than anbject of actior(Fein, 1979, 1981) and that symbolic thought wasial to
the development of higher mental functiorfihgyygotsky (1962, 1978, 1987) argued that
producing symbols in a variety of contexts leadadeanced thinking and is not a by-
product of general cognitive advancement. The fisgrabols assists in the child’s

functioning in the mental world in a similar fashito tools in the physical world (Holland

1 Wertsch (1985) outlined four criteria for thesgher functions: the shift from the environmenttte t
individual (self regulation); the emergence of cooss realisation; the social origins of higher taén
functions and, the semiotic mediation of these tions.
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& Valsiner, 1988). Initially, children use practid¢aols in similar ways to primates
(Vygotsky & Luria, 1994). However, once a child azse symbols to supplement these
actions, a transformation occurs that gives riseniquely human cognitions (see also
Liszkowski, 2011; Tomasello, 2008). Symbols arsgacific organizing function that
penetrates the process of tool use and producdaruentally new forms of behaviour”
(Vygotsky, 1978, p. 24).

EI'’Konin (1966), a student of Vygotsky, arguedttbretend play has a crucial role
in the development of higher mental functions. Adaag to Vygotsky (1978), pretend
play has the features of creating an imaginaryasada, and children adopting the roles
dictated to them by the play scenafi®ymbolic play is a way for children to practice
representing objects and events (Stone & Stond))2@Xprepares the foundation”
(Bodrova & Leong, 2003, p. 162) for thinking andagmation. During this process,
Vygotsky noted, children use similar representati@bilities in both pretend play and
speech.

In this sense, Vygotsky argued that pretend playuseful medium for the child to
attempt new forms of representation in a safe conk®r example, children may attempt
to feed a toy doll, an action that in reality wopldbably be beyond a young child. By
carrying out this action in a pretend context,¢hid enters into @one of proximal
developmentVygotsky, 1978) where they can at least attemggelconcepts. While
Piaget saw pretend play as essentially solipsigiigotsky saw it as more socially
mediated (Howes & Tonyan, 1999; Parten, 1932). dylaf research provides support for
this view, showing that pretend play at around years of age is facilitated by the
presence of a more capable peer (Fiese, 1990; Gd®80; Kavanaugh, 2002; Nielsen &
Christie, 2008; O'Connell & Bretherton, 1984; Slati@87). For example, Nielsen and

Christie (2008) found that adult models are abladivas a scaffold for the generation of

12 See Kozulin, Gindis, Ageyev and Miller (2003).
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novel pretend acts (see section 1.6.3 for furtleéaits on the imitative basis for pretend
play).

A further point of departure between the views igiget and Vygotsky concerns
the role of language in the development of pret@dagl (Rakoczy, 2006). Piaget suggested
that both pretend play and language are manifesgtf children’s “underlying semiotic
function” (Rakoczy, 2006, p. 115). On the otherdhaviygotsky saw an essential role for
language in understanding the structure of theepset acts modelled and sculpted by the

caregiver (EI' Konin, 1966).

1.3.3. Werner’s organismic approach

Vygotsky's theoretical standpoint chiefly differ®m Piaget's with respect to the
role of culture and social interaction in childresymbol formation. While Piaget saw
symbolic development as a consequence of childradigidual adaptations to the
environment surrounding them, Vygotsky saw chiltgeognition in social terms; firstly
on an interpsychological plane, and then on apstrahological plane (Vygotsky, 1978).
Like Vygotsky, and contrary to Piaget, the work/@érner (Werner, 1940; Werner &
Kaplan, 1963) placed much emphasis on the interatetween the child and the adult.

Like Piaget, Werner saw development not as simg@ltiration or a passage of
time (Crain, 1992) but as a change in psychologitrakctures. Werner and Kaplan (1956)
termed this therthogenetic principlewhere development is classed as a cognitive
structure proceeding from a lack of differentiattora level of greater differentiation.
Beeghly and Cicchetti (1987) summarise developnmewWerner and Kaplan’s
organisational perspective as “a dynamic serigpiafitative organisations among and
within behavioural and biological systems that tplkece by means of increasing
differentiation and hierarchical organisation” {j). By the term ‘differentiation’ Werner
and Kaplan (1956) mean that the cognitive strudgsinecreasingly flexible and can

separate into parts with different forms and fumcsi, for example, like an embryo
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developing the ability to move its limbs separatgligher differentiation) after only
previously being able to move itself as a wholevfodifferentiation, Crain, 1992).

It is this process of differentiation that gradyalllows a child to separate itself
from its environment. Werner and Kaplan (1963) atythat early in development,
children are bound to their ongoing, sensorimokpreeience. The sensations, feelings and
objects experienced are conceptually ‘close’ ingiese that they are in the child’s
immediate perceptual realm. When the child caneetas feel an object or a caregiver, the
child shows no interest in them (similar to Piag&bncept of object permanence). Werner
and Kaplan (1963) suggested that beyond this stageger to use symbols children have
to learn that objects are entities in their owintj@nd that objects can be experienced
beyond perceptual processes (Hammes & Langdelll)1@ce children are aware of the
permanent nature of objects and people, they aredhle to depict them when they are
not present (e.g., through imitation). Werner araghlidn (1963) argued that this
developmental change was evidence of symbolicdd@hg’. In other words, with respect
to language symbolic development “consists of dtbih achieving an increasing distance
from the immediate concrete experience with whievoad is initially associated” (Keill,
1989, p. 8). The concept of symbolic distancingheen found in a number of contexts
including pretend play with objects (Bigham & Boluer-Sutton, 2007; Elder & Pederson,
1978) and with gestures (Boyatzis & Watson, 1998Nwill, 1985). For example Elder
and Pederson (1978) found that in order to sucakggiretend’, three year old children
required an object to look similar to what the expenter asked them to pretend the
object was. On the other hand three and a halfgldazhildren were more able to
substitute one object for another, irrespectivthefdegree of similarity between the object
and what had to be represented. This is what B&87) callseferential freedonin that
children are able to use objects flexibly, to reéea multitude of differing symbolic

identities.
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This concept of distancing was also noted by Piélg#2). However, unlike
Werner, Piaget did not emphasise the social orenwiental influences on symbolic
performance. Werner and Kaplan (1963) argued thataction with a caregiver (or a
‘primordial sharing situation’) is a crucial stinatibr of symbolic awareness (Mundy &
Sigman, 2006), seen for example through the cogmfrchildren’s earliest instances of
symbolic labelling and their early pointing behaw® They argue that pointing is an early
indicator that the child is beginning to differexté themselves from other objects and
people (Goldfield, 1990). However, as pointing caty refer to entities in the immediate
context, Werner and Kaplan (1963) regard pointsi@m@intermediate stage in symbol
formation. Other theorists (Bates, et al., 1973eBaCamaioni, & Volterra, 1975; Bruner,
1975a, 1975b, 1983) argued similarly that earlyad@wareness and coordination were
crucial in the development of symbolic skills. Eample, Slade (1987) argued that the
caregivers’ role in symbolic development was twiHé-irst, they scaffold and support the
child in communicating their communicative intemtiBruner, 1975a, 1975b, 1983).
Second, they provide a general supportive presandeecurity during their interactions.

Indeed, contemporary researchers have becomeasicgty concerned with the
underlying social-cognitive skills that act as gumitive catalyst for children’s ongoing
symbol formation (Akhtar & Gernsbacher, 2007; Ayreerucchini, & Genco, 2009; Bates,
et al., 1979; Bretherton & Bates, 1979; Bruner,3:971983; Carpenter, Nagell, Tomasello,
Butterworth, & Moore, 1998; Jones, 2009; MeltzofMbore, 1977; Nielsen, 2008; Over
& Gattis, 2010; Rakoczy, 2008; Tomasello, 1999,20mmasello & Farrar, 1986).
Liszkowski (2011) in line with a number of theosigBates, et al., 1979; Bruner, 1975b;
Tomasello, 1999, 2008) suggests that human comatimncrelies on higher cognitive
skills that run deeper than being able to use sysnhad that the uniquely human ability
to use symbols is mediated by these social-cogn#tkills and motivations. It is likely that
children use these abilities, and the guidancdluadre (Braswell, 2006; Rogoff, 1990;

Vygotsky, 1978) together in their developing useyhbols. The following sections
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explore this possibility by examining three soaagnitive skills that have been identified
as important precursors for symbol formation inrygehildren; joint attention (e.g.,
Bruner, 1975a), an understanding of intentions.,(eGarpenter, Nagell, Tomasello, et al.,
1998) and social learning (e.g., Striano, TomaséllRochat, 2001). | also explore the
role that these social-cognitive abilities playchildren’s symbol formation in the three

domains outlined in section 1.2; speech, gestares pretend play.

1.4. Social cognition and symbol formation
1.4.1. Joint attention

Up until around nine months of age, children intexaith objects and people in
their environment througtlyadicinteractions. However, by around nine months &f, ag
children are able to coordinatéreadic attentional frame between themselves, an object
and a communicative partner (e.g., Tomasello, 199®asello & Rakoczy, 2003). This
manifests itself through being able to reliablydawhere caregivers look (gaze following,
Scaife & Bruner, 1975; Senju & Csibra, 2008), tlse of adults as a social reference
(Vaish & Striano, 2004; Walden & Ogan, 1988) anel ¢istablishment of joint attention.
Joint attention skills refer to the ability to cdorate attention with a social partner in order
to relate to an object or event of interest (Bat€3,6; Bates, et al., 1979; Mundy & Acra,
2006). This involves a transfer from dyadic intéi@ts between a child and an object
person to a triadic interaction between a chilgectanda person (Carpendale & Lewis,
2004; Trevarthen, 1979). There have been two nyaiestof joint attention behaviour
shown by children up to around 18 months of aged€&der, Nagell, Tomasello, et al.,
1998). The first, which begins to occur at aroume¢ to six months of age (Scaife &
Bruner, 1975) has been termredponding to joint attentio(RJA), and is when a child is
able to monitor and follow the gaze or gesturearmither person (J. A. Hobson & Hobson,
2007). The second form of joint attention, whicleurs later in ontogeny is called

initiating joint attention(IJA), and is when the child uses eye gaze, ges{areboth) to
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coordinate attention with their social partner @at1976; J. A. Hobson & Hobson, 2007;
Mundy & Acra, 2006). By two years of age, childiae proficient at both these forms of
joint attention and are capable of coordinatindhwiiteir social partner through the use of
vocalisations, eye gaze and declardfigestures (Carpenter, Pennington, & Rogers, 2002).
Bruner (1975a, 1975b, 1983) argued that the dewsdop of joint attention is the
cornerstone of all subsequent social interactioscaltural learning (Carpenter, Nagell,
Tomasello, et al., 1998). According to Rogoff (1PA0s children’s joint attentional
abilities that mark the beginning of their undensliag of the symbolic artefacts (e.qg.,
words, signs or gestures that others use). Tonoazetl colleagues (Tomasello, 1995;
Tomasello & Carpenter, 2007) suggested that whaempint attention different from
simple gaze following is theollaborative knowledgbetween two people that they are
experiencing something at the same time. This ierttan merely experiencing the event
at the same time because it allows two peopledcestommon ground, which allows
collaborative communication and shared goals.
The following sections explore the possibility tha@ht attention abilities in
children make a significant contribution to the n$symbols in pretend play and word
learning. In addition, there is a section that &&s1on how children use gestures as a ‘tool’

for establishing joint attentional frames with coomicative partners.

1.4.2. Joint attention and word learning

By around twelve months of age several joint atbevat skills are observed in
typically developing children (Bakeman & Adamso@84). This triadic coordination
between a child, their communicative partner atird entity has been identified as being
of early importance for language development. Tath@asnd Farrar (1986) videotaped

naturalistic interactions between children andrth@thers at 15 and 21 months of age.

13 Declarative gestures were defined by Bates ¢18¥5) as gestures that acted to draw the attenfian
communicative partner to an event or object ofrege This contrasts with imperative gestures, witlee
intention of the signaller is to achieve some end.( to be given an object).
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They found that during episodes where caregivedscaildren were engaged in a joint
activity, both children and mothers produced mdterances and engaged in significantly
longer conversations. They argued that these epgsofdjoint attentional focus “provide
important non-linguistic scaffolding for the younlyild’s early linguistic interactions” (p.
1462). The link between joint attention and langudgvelopment has focused in
particular on children’s vocabulary developmenthwiomasello (1995) arguing that joint

attentional episodes are the key to acquiring awewd (see also Bruner, 1983).

1.4.2.1. The case of autism

To understand the role that engaging in joint étb@rmay have in children’s early
language abilities (vocabulary development), itiportant to investigate clinical
populations in which joint attentional skills angparently lacking. Autism is an example
of such a disorder, and is hallmarked by a triaoingfairments (Wing & Gould, 1979)
including impairment of social relationships, impaent of social communication and
poor imagination skills. It is a robust finding tteildren with autism have poor joint
attention skills (Mundy & Sigman, 2006; Mundy, Sigm & Kasari, 1994), and the degree
to which these skills are impaired has been foonddrrelate with autistic children’s
concurrent linguistic abilities (Sigman & Ruskirgao)™.

Charman and colleagues (Charman, 1997, 2003; Chaetrad., 2000) have argued
that joint attention skills are pivotal in the deymment of language. Charman (2003)
studied a sample of children with autism at 20 rhsrand later at 42 months. At 20
months, he assessed spontaneous play, joint attesiills, goal detection, and imitation

abilities and correlated these measures with a Bumibsymptom severity measures at 42

% Intervention studies provide further support foe tink between joint attention and linguistic &kiKasari,
Paparella, Freeman and Johromi (2008) found thidreh with autism who received a targeted joint
attention intervention scored significantly highiean a control group on standardised language mesasp
to twelve months post intervention.
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months. He found that one measure of joint attanfiiequency of gaze switches) was
concurrently and longitudinally associated withgaage ability”.

This finding supplements earlier work on typicallgveloping children that has
established a link between joint attention and lEieguage learning (Bates, et al., 1979;
Carpenter, Nagell, Tomasello, et al., 1998; TontaseFarrar, 1986). However, this
relation has been found to lose predictive streogtr developmental time in children
with autism. Morales, Mundy, Delgado, Yale and Megsr (2000) found that while
measures afespondingo joint attention were positively related to vba&ary
development between the ages of 6 and 18 montiisntiehis age the predictive relations
weakened, leading to the suggestion by Tomaseli®q)lthat joint attention is a crucial

skill for children’searliestlanguage development.

1.4.2.2. Possible mechanisms for links between gatantion and word

learning

The question at this point is how does joint attentontribute to children’s
symbolic language learning? Bruner (1983) arguati¢hildren’s early interactions with
their caregivers help “scaffold” their early langeadevelopment. Tomasello and Todd
(1983) found that individual differences in theleypiof mothers and their children to
maintain joint attentional frames were directlyated to the children’s later vocabulary
size. Baldwin (1991, 1995) argued that joint aftenskills help reduce the potential for
referencing errors in language learning. For exapaldwin (1991) found that 16 to 19
month old children used the non-verbal cues ofdaritgdeye gaze) to determine the label
of objects. Children were able to select objectsemly in a comprehension task even
when the object was labelled when the child wakilapat a different object, while the

adult was looking at the target object. During gday interactions with a caregiver, a

15 A longitudinal association was also found betwieeitation abilities at 20 months and language ssaite
42 months. Carpenter et al. (2002) suggest thatreli with autism may use imitation to enter irtie t
process of language acquisition before they hagaltility to share attention.
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child is provided with two main methods to achi@wadental word learning; by a
caregiver referring to a new object in the envirenin or by the child discriminating
between different stimuli to create new word toegbjassociations (Mundy & Acra, 2006).
Children use joint attention to reduce the possiolmber of referents that may be attended
to, or caregivers may use joint attention contéxysrovide the child with a new word
(Baldwin, 1995). Thus, children with an apparegklaf joint attention skills (such as
children with autism) may struggle with languageelepment as it reduces the possibility
for incidental learning from interactions with mar@pable peers (Mundy & Neal, 2001).

The view outlined above suggests that joint attenis a necessary precursor to
symbolic development in the linguistic domain. Hoee the majority of these studies
have utilised methods that semkertindicators of joint attention, while neglectingth
possibility forcovertattention (Akhtar & Gernsbacher, 2007). Akhtapsdin and Callanan
(2001) found that 2 year old children learned & m@rd equally well when they heard
the word as part of a direct interaction with aegareror after overhearing the word when
an experimenter and a confederate were having\aecsation. Akhtar and Gernsbacher
(2007), in their review of research into joint atien, argued additionally that the overt
measures used to establish joint attention (eegd lurns, gaze alternation and pointing)
may be too conservative in the sense that theyaxrayde instances of covert joint

attention.

1.4.3. Gestures as a tool for achieving joint attention
1.4.3.1. Children’s understanding of adult gestuesstablish joint attention

In order to learn words children must find an effit way to correctly map
signifiers to referents. Children may utilise a fugnof social cues to facilitate the
understanding of the communicative intention ofdualt including their eye gaze and their
facial expressions (Leekam, Solomon, & Teoh, 20Mnasello, Call, & Gluckman, 1997).

Leekam et al. (2010) found that two to three yddrchildren were more likely to correctly
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use a referent (a point, an arrow or a replicaatpje locate a desirable object if the
experimenter’s face was engaging, as opposed toahedowever, across all conditions
and ages children were patrticularly efficient aérpreting the intentions of the

experimenter’s deictic gestures (see also Behngetter, & Tomasello, 2005).

1.4.3.2. Children’s production of gestures to ebgibjoint attention

As children are not yet proficient at establishjoigt attentional episodes through
their language during the first year, they appedre able to utilise the non-verbal
modality. The work of Bates and colleagues (Bat&36; Bates, et al., 1979; Bates, et al.,
1975; Bates, Thal, Fenson, Whitesell, & Oakes, 1886therton & Bates, 1979) described
children’s early production of referential gestudesing the first year of life, specifically
between 9 and 13 months (Bates, 1976). Thes®rmativegestures serve to gain
attention and to maintain it with an adult and hbagen identified as being crucial for
creating language learning opportunities (Bruneér,5b; Capone & McGregor, 2004,
Volterra & Erting, 1990). Bates (1976) identifieouf types operformativegestures:
ritualised requests (an action designed to invokelaviour response in the adult),
showing (holding up an object so that the adult paly attention to it), offering (holding
up an object so the adult will take the object)] pninting. These distal gestut®are
early indicators of a child’s intention to requesclare or to draw an adult’s attention to
locations, objects or events of interest (Batea).etl979; Capirci, Contaldo, Caselli, &
Volterra, 2005; Pika, 2008a; Tomasello, 1999). Thalinguistic use of deictic gestures
indicates that children have the means and thevatan to engage an adult before
uniquely human forms of cognition (i.e., symbol uaee obtained (Liszkowski, 2011;

Liszkowski, et al., 2009).

'® The term ‘distal’ in this context refers to thetféhat these performative gestures have no mecdlani
influence on the adult, although in the cases ofwsihg and giving, the child is in contact with ttnérd
entity of interest (Camaioni, Perucchini, Murat&iMilone, 1997; Tomasello & Camaioni, 1997)
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According to a number of researchers, the acbofting (a form of deictic gesture)
has a special social significance (Bruner, 1975hjCDouglas, & Campbell, 2004;
Vygotsky, 1978), a view perhaps supported by tesgmce of pointing in all human
societies (Kita, 2003). Vygotsky (1978) suggestet pointing gestures represent an
interpersonal connection between individuals. Adeay to Tomasello (2008), deictic
gestures function by directing the attention ofratividual to a location in the immediate
perceptual environment. However, for the deictistges to be understood correctly, the
recipient of the gesture must infer the socialntiten of the gesturer. Bates et al. (1975)
identified two main intentions underlying childreréarly deictic gesturebnperative
deictic gestures are intended to get an adubteomething (e.g., to get a toy for the child);
the target of the deictic gesture is physical ac(ika, 2008a). On the other hand
declarativegestures are intendeddoaw the attentiorof the adult to an object, event or
entity.

Liszkowski (2005) argued that there is a third gatg of deictic gesture, where the
motivation of the signaller is toform the recipient. Liszkowski, Carpenter, Striano and
Tomasello (2006) tested this idea by showing 12Xghthonth old children a number of
actions using an object. This ‘target’ object waat placed with a distracter object in the
view of the child but not the experimenter. Aftee target object had been hidden, the
experimenter searched for the object and childrge&ural behaviour towards the
experimenter was recorded. It was found that fdin lage groups, children pointed
significantly more at the target object than th&rdicter object, indicating that children
were motivated to inform the adult via deictic gestg'’. A leaner account for these
findings is given by Moore and D’Entremont (200Ihey found that 12 month old
children pointed at an interesting event equaltgroff a caregiver was not looking at the

event, compared to when they were. They suggesinaats point initially to orient their

" Southgate, van Maanen and Csibra (2007) sugggsthis pointing may not necessarily be ‘informativ
but ‘interrogative’, a form of imperative gesturdave the child is asking for the interesting actmie
performed again. In other words, the gesture mayealtruistic in nature but self-serving.
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own attention and not that of others. It is likelyrhbat children point with a number of
motivations in mind, including to orient themseltesnteresting stimuli (Delgado, Gomez,
& Sarria, 2009). However, Lizskowski and colleag(aszkowski, 2011; Liszkowski &
Tomasello, 2011) contend that pointing, in paracydointing with the index finger as
opposed to the whole hand (Franco & Butterwort®6l9.ock, Young, Service, &
Chandler, 1990), structures children’s social comicative activities with their caregivers.
Liszkowski and Tomasello (2011) found that 12 masithchildren’s pointing behaviour
was linked to the pointing of their caregiversthat children who pointed often also had
caregivers who pointed often. They interpret tmsglihg as evidence that children

“actively co-construct with their caregivers sograkractional experiences” (p. 27).

1.4.3.3. Gestures and word learning

The question here is does the establishment af gdientional frames through the
use of gestures contribute to children’s early weedning? Werner and Kaplan (1963)
attribute great importance to children’s earliesihfing behaviour. They suggest, in line
with Bates et al. (1975), that the transition frgestures which require contact with the
referent, to gestures that are distal from thereefie(as is the case with pointing gestures)
is a behavioural manifestation of ‘distancing’, dhds the act of pointing is an early step
towards symbolisation. M. Harris, Barlow-Brown aBbasin (1995) found that instances
of pointing occurred at approximately the same tame&omprehension of verbal labels.
Similarly, Camainoi, Caselli, Longobardi and Voite(1991) found a predictive relation
between the amount of pointing gestures producdtidoghild at 12 months and their
subsequent speech production at 24 months, as reddsyparental report.

It is implied that the act of pointing assistghie development of verbal symbolic
labelling as it allows the child to direct the agixer’s attention effectively onto a third
entity, which the caregiver subsequently labebsdileg to word learning in children.

However, this apparent method of learning is depethdn the caregiver responding
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appropriately to the child’s attempts to refer moadoject or event. R. P. Hobson, Patrick,
Crandell, Garcia Perez & Lee (2004) tested thia tole measuring caregivers’ sensitivity
to the actions of their children on a five poinalgcwhile they were taking part in a
teaching task (4 = very sensitive, 0 = not serejti$ensitivity was defined as beiagare

of the child’s ongoing state amdjustingtheir state accordingly. The dyad’s ability to
engage in triadic interactions was measured usiagandary intersubjectivity scale’,
which included measures of point following, soceferencing and reciprocal play. They
found that high maternal sensitivity was correlatgith children’s propensity to engage the
mother in triadic interactions.

There is the possibility then that sensitive cav@g may respond to the pointing
behaviours of their children, as part of a triadieraction, with verbal labelling (Vallotton,
2009). How do caregivers respond to these gest@ester (1978) suggested that pointing
gestures may evoke verbal responses from caregKistsmoto, Shizawa, Yasuda,
Hinobayashi and Minami (2007) tested this idea Ibseoving nursery staff’'s immediate
responses to pointing behaviour by 18 to 21 molulthildren. They compared this
behaviour to a control measure where children wetgointing. They found that the staff
responded quicker with a verbal label (within fseconds) in the post-pointing condition,
compared to the control condition. Kishimoto et(2007) concluded that children’s
language acquisition is encouraged by caregivens’apriate descriptions of objects or
events that attract the child’s interest. Caregiveay ‘translate’ the pointing gestures of
the child into words, leading to lexical developm@aoldin-Meadow, Goodrich, Sauer, &
Iverson, 2007; Golinkoff, 1986). Goldin-Meadow &t(@007) assessed this view by
observing children between 10 and 24 months, asttduk part in activities with their
main caregiver. They found that in cases wherartbther made an attempt to ‘translate’
the pointing gesture of the child (when the gestuais not accompanied by speech), those
words were more likely to enter the child’s vocalsyl Further, they found that mothers

spoke for longer in response to their childrentsrapts to supply a supplementary word to
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accompany a pointing gesture (e.g., point to dadsary “lift”) instead of a reinforcing
word (e.g., point to dad and say “dad”). Goldin-Mea and colleagues (Goldin-Meadow,
et al., 2007; Iverson & Goldin-Meadow, 2005) comiguhat the child’s pointing gestures
indicate a cognitive readiness to learn a word,targlin turn elicits a response from
caregivers which facilitates this learning.

However, an alternative interpretation of thesdifigs is that it is not the pointing
actper seand its subsequent interpretation by the aduttfdwlitates language learning in
children but the overall social context in whichrgmg gestures are produced (Petitto,
1988). Indeed, the Kishimoto et al. (2007) findthgt pointing by the children evokes an
immediate verbal response from the nursery staffissts that pointing may be a strategy
to elicit verbal exchange. To assess these congpeitvs Colonesi, Stams, Koster and
Noom (2010) performed a meta-analysis of 25 stugieslished in the last thirty-two
years, concerned with children’s early pointingdebur and their language development.
Colonesi et al. (2010) found a large effect size (52) in favour of a&oncurrentrelation
between pointing and language development and &umed large effect size € .35) in
favour of alongitudinalrelation between pointing and subsequent langdagelopment.
Similarly, Brooks and Meltzoff (2008) found that @ther a child pointed or not at 10
months was a significant predictor of children’sa&bulary growth at 24 months.
Importantly, this predictive effect was found ab@rel beyond the predictive effect of
another joint attentional behaviour (gaze followinbhis suggests a unique contribution of
pointing to word learning.

These findings taken together suggest a stronggbnezleffect of children’s
pointing on later linguistic outcomes. Colonesi antleagues note however, that this
conclusion should be met with caution, as a me#dyars cannot discount unwritten
environmental factors that were not controlledhia driginal studies. Rowe and Goldin-
Meadow (2009a) for example found a correlation leetwchildren’s early gesture use and

the socio-economic status of their caregivers. Tuggest, in line with Petitto (1988), that
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parental gesture rates are influenced by theioseconomic status. This results in children
from lower socio-economic backgrounds producingefiegestures and in turn, leads to
lower subsequent vocabulary size, compared toremldf caregivers with a high socio-

economic status.

1.4.4. Joint attention and pretend play

According to Leslie (1987), pretend play is ack@when children are capable of
separating a primary representation from a presehdThe most famous example is the
use of a banana to represent a telephone. Befgreegiresentational ability manifests
itself in pretense action, a number of researchaggest that an understanding of another
person’s mental state is reflected in childrenadic interactions (Baron-Cohen, 1989;
Leekam, Hunnisett, & Moore, 1998; Leslie, 1987;llee& Happe, 1989), and that this
understanding is an important precursor to latert®ylic representation.

If it is indeed the case that joint attention babars (such as gaze following) are
precursors to pretend play based on the same m@tesentational capacity, then there
should be a longitudinal relation between meastinatstap into these abilities (Charman,
1997). Research addressing this theoretical nbisngenerally centred around children
with autism, who are known to have a reduced frequ@and complexity of pretend play
behaviours compared to typically developing chitd§Baron-Cohen, 1987; Ungerer &
Sigman, 1981). Mundy and Sigman (1989) found noiSaant correlation between
autistic children’s joint attention skills and theretend play abilities, suggesting that they
are not linked by an underlying metarepresentatiabitity. Instead, they suggest that the
deficits expressed in pretend play by children vaitism are an outcome of a series of
interdependent cognitive and affective deficitghsas processing of social stimuli (e.g.,
Fletcher-Watson, Leekam, Benson, Frank, & Find2®{9). This view was supported by
Rutherford and Rogers (2003) who used data fronpkesof typically developing,

autistic and other developmentally delayed childoemvestigate which measures (joint
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attention, executive functidhand non-verbal communicative behaviours) signifisa
predicted children’s pretend play abilities. Theuriid that the measure ioftiating joint
attention did not correlate significantly with theetend play measure in any of the three
groups, while generativity (an executive functioeasure) did significantly predict
concurrent pretend play scores. However, a longiadétudy by the same research group
(Rutherford, Young, Hepburn, & Rogers, 2007) repathat joint attention at 33 months
was a significant predictor of spontaneous prefgag production at 58 months in a
sample of children with autism. They suggest, me kvith the metarepresentational theory
of pretend play (Baron-Cohen, 1987; Leslie, 198¥3t joint attention is a crucial building
block for later advancements in pretend play. lyralao be the case that there is a
bidirectional influence between joint attention gmdtend play, in the sense that pretend
play indirectly enhances joint attention abilit{&asari, et al., 2008; Stahmer, Ingersoll, &
Carter, 2003). Indeed, pretend play interventicagetbeen found to boost children with
autism'’s joint attentional skills (Kasari, et &Q08; Thorp, Stahmer, & Schreibman, 1995)
and thus play generally has been utilised in irgetions that have sought to improve

children’s joint attention (White et al., 2011).

1.5. Intention reading

According to the research outlined above, the dap#ur children to engage in
triadic interactions is a crucial social-cognitiaeility which underlies symbol formation in
the linguistic and the pretense domains. Tomag2000b) suggests that joint attention is
crucial to linguistic symbol development in childras language itself is an advanced form
of joint attentional skill. Children are also albeutilise their non-verbal communication
via the use of deictic gestures to engage in tiaderactions which facilitate symbol

learning.

18 Executive function was measured by using a geinétyatask, which focuses on children’s ability to
generate novel acts, to explore new materials asdlve problems. This deficit has been previolisked
to autistic children’s deficits in pretense (Jadt®003; Jarrold, Boucher, & Smith, 1993, 1994).
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Tomasello (2000b) suggested that the reason chilahe able to establish joint
attentional frames to aid language development gaaih a young age is due to a
“dawning understanding of other persons as inteatiagents” (p. 406). The term
‘intention’ in this context means a plan of acttbat an organism chooses and commits to
in order to achieve a goal (Bratman, 1989; Tomas€&larpenter, Call, Behne, & Mall,
2005). This understanding of intentions has beehédu sub-divided into an apparent
understanding by children abn-communicativé.e., the intention for a partner to
perform araction) andcommunicativententions (i.e., to inform, or make a partner aavar
of something). To understand the intentions of ighe perform an action (a non-
communicative intention), the child must understhath the means of an actiandthe
goal for which the actor is aiming (Tomasello, 1998masello & Rakoczy, 2003).
Children appear to have an understanding of otlaetgdn intentions from a young age.
Carpenter, Ahktar and Tomasello (1998) found tHambnth old children were more
likely to imitate an action when the action wasalbcmarked as being intentional (by
saying “there”) as opposed to being marked as antad (“whoops”). Understanding of
adults’ intentions has also been found in childesryoung as nine months (Behne,
Carpenter, Call, & Tomasello, 2005). Behne et2006) found that nine to 18 month old
children were more impatient with adults (e.g. pogducing more reaching behaviours)
when the adult was withholding an object from thHendropping the object ‘intentionally’,
compared to when the object was withheld by ‘aadigedropping it. A number of
studies have also shown that children adjust tie@iroduction of actions depending on the
perceived goal of the demonstrator of the acticekk@ring, Wohlschlager, & Gattis, 2000;
Gergely, Bekkering, & Kiraly, 2002; Meltzoff, 199Btielsen, 2006). This suggests that by
nine months of age, children are aware that otheple are in pursuit of action goals and
that they persist with actions in pursuit of matghtheir goal with reality.

Children’s understanding abmmunicativententions has been less well studied

(Aureli, et al., 2009) but there is some eviderna thildren through the second year
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understand the communicative intentions underlgitigits deictic gestures (Behne,
Carpenter, & Tomasello, 2005) and speech (Over &i$2010). Behne et al. (2005) for
example found that 18 month old children were betbde to choose a container with a toy
held inside, when the experimenter informed thédalsing gpointing gesture, compared
to agazetowards the object. They suggest that childreraar@e of the communicative
intentions that pointing gestures may have, andhis&knowledge to increase task
performance. Similarly, children during the secgedr have been found to comment on
the object being indicated by a pointing gestureré, et al., 2009) and have been found
to use gestures in the giving of information toeaperimenter (Liszkowski, 2005;
Liszkowski, et al., 2006).

Tomasello and colleagues have suggested that ehildse their understanding of
intentions to develop a range of uniquely humatisséf social cognition, for example
pretend play, language learning and the use oflatode of cultural artefacts (Rakoczy,
2008; Rakoczy, et al., 2005a; Striano, et al., 20@nasello, 1999, 2003; Tomasello, et
al., 2005; Tomasello & Rakoczy, 2003). The follog/sections will evaluate this
possibility, first by assessing the potential fatention understanding to be specific to
humans, and second by exploring research thahkiastigated a link between intention

reading and symbol formation in the domains of sheand pretend play.

1.5.1. Is intention understanding unique to humans?

Tomasello (1999, 2003) argues that understandtegtions is uniquely human,
and allows children to understand form to meanimigmgs essential in the development of
human’s specific abilities with symbols in languagel in other domains. However, the
evidence for a species-specific intention readisifitg in humans is mixed (Behrens,
2009). Research had found that chimpanzees ambteto utilise inferred knowledge
from a human. For example, Povinelli and Eddy (3966nd that chimpanzees failed to

discriminate between humans, of which one had kedge of a desired object (by being
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able to see it) while another did not (had a buoketheir head). This suggests that
chimpanzees have little knowledge of the mentaéstaf others, and thus have no
understanding of their intentions.

However, Tomasello, Call and Hare (2003) suggetstatithe lack of an ability to
discriminate between ‘knowledgeable’ and ‘unknowleable’ humans shown by the
chimpanzees in this study was only for subtle taskserning eye movements, while they
were able to discriminate in situations which wiess subtle (e.g., when the
‘unknowledgable person’s back was turned away)lip$ii Barnes, Mahajan, Yamaguchi
and Santos (2009) and Call, Hare, Carpenter anch$elo (2004) tested whether
capuchin monkeys and chimpanzees respectively tadderstanding of the intentions of
an experimenter. They both used a paradigm wheserttanipulated their apparent
intentions to give capuchin monkeys and chimpanfaaas (unwilling to give them food
versus unable to give them food). They found thdtath studies (for each of the species
of animal) less frustration behaviours were exbibivhen the human experimenter
appeared ‘unable’ to give the food to them, comghémenhen they were ‘unwilling’ to
give them the food. In addition to this primaryding, Phillips et al. (2009) noted that
capuchins understood that sooigectscould not act intentionally (e.g., sticks) whilger
objects (e.g., human hands) could, and respondzmtdingly.

Non-human primates also appear to prodyesiuresntentionally. Pika (2008b)
suggested that in order to deduce whether non-hymanrates gestured intentionally, there
needs to be evidence of flexibility of gesture wsth respect to the goals of the gesture.
She also suggested that there should be an audffiecg with non-human primates
performing visual and auditory gestures at diffgnates, depending on the orientation of
the recipient (Liebal, Pika, Call, & Tomasello, 200Evidence for these behaviours in
non-human primates comes from Cartmill and Byrid(8, who observed 28 orangutans

over a period of nine months. They found that ousaigs used 40 different gesture types to
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achieve a number of goals (including initiating@rong, requesting objects, or stopping
an action).

While the goals of Cartmill and Byrne (2010) weamed ‘social’, in the sense
they involved a signaller and a recipient, the gest were intended to achieve imperative
aims (i.e., to instigate the recipient into actiohgcording to Pika and colleagues (Pika,
2008a, 2008b; Pika, Liebal, Call, & Tomasello, 20@be imperative nature of non-human
primates’ gestures is one of the factors whichmsiishes them from prelinguistic
children, whose deictic gestures can be both intipveradeclarative and informative
(Liszkowski, 2005; Liszkowski, et al., 2006). Imdi with this view, Tomasello (2005)
showed three chimpanzees an interesting evente whel experimenter pretended not to
notice. The chimpanzees were then scored on whittegattempted to engage the adult
into performing a behaviour (imperative) or to dréng experimenter’s attention to the
event (declarative) via gesture. He found thadflhe chimpanzees performed at least one
imperative gesture but there were no cases of iddisla gestures observed (although see
Pika (2008a) and Lyn, Greenfield, Savage-RumbauaghGillespie-Lynch (2011) for
examples of declarative gestures in non-human peieith The second factor that Pika
and colleagues identified as separating non-humarafes from their human counterparts
is the fact that non-human primate gestures anbyarge dyadic (i.e., refer to
themselves) while children’s deictic gestures aealic (i.e., refer to a third entity).

The issue raised here is that if chimpanzees amkeays seem to have an
understanding of intentional behaviour, and indeqaress this knowledge through
gestural means then it cannot be this social-cvgnskill alone which explains the
uniquely human skills of symbolic understandingniBsello and colleagues (Tomasello &
Carpenter, 2007; Tomasello, et al., 2005) arguethieacrucial difference between human

and non-human primates, which may account for ifierdnces in symbol formation and

9 These apparent declarative gestures in nonhuniaates only appear in highly structured, humaneea
environments and not in the wild (Cochet & Vaugl2id10; Leavens, 2009). It may be a case then that
imperative and declarative gestures may have diftevrigins; with different social cognitive skills
responsible for both behaviours (Camaioni, etl®197) (see section 1.6.2.2).
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use, might be humans’ capacity to take part inabalfative activities bgharingintentions.
‘Shared intentionality’ (Gilbert, 1989; Searle, 83%as a number of core characteristics
(Bratman, 1992). First, the interactants are mijtuakponsive to each other. Second, the
members of the interaction have a shared and mkiwavledge of the end goal and they
are able to coordinate their plans of action ireotd achieve it. Tomasello and Rakoczy
(2003) suggest that coordinating with others’ ititams at around 12 months of age is the
“momentous leap” (p. 122) in human social cognitama separates humans from non-
human primates. Tomasello et al. (2005) claim #éfthiibugh non-human primates interact
with each other in complex ways “they are not mateed to share emotions, experiences,
and activities with others of their own kind” (B@®. This is indicated by non-human
primates’ apparent lack of collaboration with coedfics (Hare & Tomasello, 2004) and
the fact that they appear not to gesture declaigtiiPika, 2008a, 2008b; Pika, et al., 2005;

Tomasello, 2005).

1.5.2. Intentions and symbol formation
1.5.2.1. Speech

According to the perspective outlined by Tomasafid colleagues, children’s
burgeoning intention understanding paves the wathker early pre-linguistic
communication. At around ten months of age, chiidree able to draw their caregiver’s
attention to objects by holding them up or by pomto them (Bates, et al., 1979; Bates, et
al., 1975). Tomasello and Rakoczy (2003) arguetthstearly gestural behaviour is
indicative that children understand communicativemtions. They can use this
understanding to engage the caregiver in joinhatieal frames which will assist in
learning linguistic symbols (see section 1.4.2)widwer, as linguistic symbols are
culturally defined in the sense that a lexical iteften has a specific meaning, and they are
introduced to the child in a number of differenhtaxts, the child must have a coherent

and flexible understanding of the intentions of taeegiver (Bloom, 2001; Tomasello,
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2000b). Research has found that children indeedheseunderstanding of others as
intentional agents in order to learn new words (&setlo & Barton, 1994; Tomasello &
Kruger, 1992). Tomasello and Barton (1994, studfodhd that 24 month old children
were able to use social-pragmatic cues to undetstenreferential intention of the adult
and to learn symbolic reference. In this studydrieih were introduced to a new word (a
‘toma’). After this introduction, the experimentmnounced their intention to ‘find the
toma’ and their initial success at performing tiaisk was manipulated. They found that
children learned the novel word just as well if thgperimenter had performed an object
search which consisted of two previous rejectimmpgared to if she found the object
straight away. This suggests that children aremagiping new words to referents on the
basis of simple rules such as “the ‘toma’ is thetdbject the experimenter touches” but
are able to make pragmatic inferences based onnesf the adult to each object.
Tomasello (2003) suggests that this domain-geradiéity to understand others’ intentions,
coupled with pattern finding abilities helps chédrlearn linguistic symbols. Pattern-
finding abilities allow children to identify frequ#y co-occurring linguistic units (Marcus,
Vijayan, Rao, & Vishton, 1999; Saffran, Newport A&lin, 1996), while intention reading
allows the pairing of form to meaning that credeswledge of language (Bloom, 2001;
Evans & Green, 2006).

On this basis, Preissler and Carey (2005) reasthvadf intention reading was
necessary to learn new words, then children whe\peor at inferring the intentions of
others would have difficulties mapping novel wotdseferents. They compared children
with autism, who have been identified as havingrpotntion reading (e.g., Baron-Cohen,
Campbell, Karmiloff-Smith, Grant, & Walker, 199%, typically developing children on
their abilities to infer the experimenter’s intamtiwhen referring to a novel object. First,
they found that children with autism were more ljki® choose the objetheywere
looking at when the experimenter expressed an blakel, instead of the object the

experimenter was looking at. This suggests thadlien with autism are not able to use the
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intentions of adults as a method for learning newds. However, in a second experiment,
children with autism were no different to typicatlgveloping children, when asked to
select which object a novel word referred to (duina possibilities) when one object had
a known label (e.g., an apple). Preissler and C@@§5) suggest that understanding of
intentions may not be required to achieve objeceterent mapping, and that both sets of

children may have underlying language constralms do not depend on social cues.

1.5.2.2. Gestures

It seems that adults are aware that gestures @duwyth speech) are produced
with the overall intention to inform the recipigsee section 1.2.2.2). Kelly, Ward, Creigh
and Bartolli (2007) for instance found that whenl&élwere told that the gestures and
speech they observed were produced by the samenpees, were intentionally produced
as part of a communicative message) they respatitfecently (as shown by their ERP
measures) compared to if they understood the spaexls and gesture to be produced by
different people. They suggest that adult recigiémteveryday communication assume
that gestures are produced with the intention cbarpanying speech and thus integrate
speech and gesture by default (Bavelas, et al2;Z@attie & Shovelton, 1999a). Indeed,
there has also been a multitude of studies tha hewestigated how adult speakers adjust
their gesture production depending on the visipdit the interlocutor and the knowledge
state that both speakers share (Alibali, et aD12@avelas, Coates, & Johnson, 2000;
Bavelas, et al., 2002; Beattie & Shovelton, 2006tlét, 2010; Holler & Beattie, 2005;
Holler & Wilkin, 2009; Hostetter, 2011; Kelly, Ozgek, & Maris, 2010; Ozyurek, 2002).
For example, Bavelas et al. (2002) manipulated draéhe speaker thought that their

descriptions were going to Ibeardby an imaginary interlocutor, or whether they wbul
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beseen They found that speakers gestured significanthyenin theseencondition,
suggesting that speakers have an intention tofbenative through their gestur8s
However, there has been no research that hastigated whether intentional
production of a gesture by an adult is any morelyiko be utilised by a child than
unintentionally produced gestures. This may be lsz# would be difficult conceptually

as gestures, unlike actions on objects, are incealoky interpreted as ‘by accident’.

1.5.2.3. Pretend play

With regards to symbol formation with objects viatend play, Rakozcy and
colleagues (Rakoczy, 2006, 2008; Rakoczy, Tomas&litriano, 2005b) argue that this
behaviour is an early form of a unique cooperatietvity based on both members having
an understanding of ‘shared’ intentions. Previ@asearch suggests that children as young
as 14 months are able to coordinate actions witéwrmer to achieve a goal (Warneken,
Chen, & Tomasello, 2006; Warneken & Tomasello, 30Warneken et al. (2006) found
that children at 18 and 24 months were able to géayes that required two people to
perform successfully. They also attempted to regadle partner (after the partner was
interrupted) through the use of vocalisations.dmaloping a pretense scenario with a
caregiver, the child makes a commitment to a jaation (e.g., we pretend that object X is
an object Y, | am a robot and you are a monsterréating this scenario, the rules of the
interaction are implicitly set and the scenaridges each member applying the set ‘status
functions’ (Searle, 1995; Walton, 1990). Indeedldcbn have been found to exhibit
protest when an adult who was bound in a createi@pse scenario later violated it
(Wyman, Rakoczy, & Tomasello, 2009a, 2009b). Thiggests that children are motivated

to engage in collaborate symbolic ‘pacts’ with ethand are upset when they are broken.

? It is perhaps surprising that if iconic gesturesgroduced to serve communicative intentions, ttheit
production persists in situations where theretiie [face-to-face context (e.g., when speakinghen t
telephone). This production of gestures has beebwed to habit (Alibali, et al., 2001), creatioh
imaginary interactants (Fridlund, 1994) and theperties of the lexical item being spoken (Pine,r@yr &
Fletcher, 2010).

51



This view that pretend play is a shared intenti@tlhas been challenged by
researchers who claim that children do not nedt@ an understanding of the cognitive
attitudes or intentional state of the play partegoroduce pretense actions (Lillard, 1993a,
1993Db; Nichols & Stich, 2000). According to thishaving as-if’ perspective, children
base their judgements about whether someone isnaliefy or not on that person’s actions,
not on an inference of their mental state or intest (i.e., whether the partner is acting
appropriately if X was a Y, Lillard, 1993a; Lilla& Witherington, 2004). The classic
evidence in favour of this perspective comes frbm‘Moe’ task (Lillard, 1993b). During
this task children were explicitly told that ‘Mo troll doll) had no knowledge of
kangaroos (as he had never seen one before). Howdwen ‘Moe’ was made to hop, and
the children were subsequently asked whether thmyght ‘Moe’ was pretending to be a
kangaroo children tended to respond “yes”, sugggstiat children did not account for the
mental state of ‘Moe’ (i.e., that he does not kradyout kangaroos).

To test whether pretend play is an intentional syliclaction Rakoczy and
Tomasello (2006) manipulated whether 27 month bitticen saw modelled pretense
actions that were (1) successfully performed owgiuccessful (as marked by signs of
disappointment). If children understand pretend plets as intentional, then Rakoczy and
Tomasello hypothesised that in both conditionsdchit would perform the previously
modelled actions, but in different ways as thedrieih would adjust their responses to
maintain the collaboration. This was indeed foumte the case. When children saw
successful models, they reproduced these actiahex@aendedhem. When they saw
unsuccessful models, they attempted to ‘compléepretense model by acting on the
object appropriately. Rakoczy (2008) suggestedtiidhe beginning of the third year,

children understand pretense as an intentionalseaous activity.
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1.6. Social learning and symbol use

From the sections above, it appears that childremble to engage adults in triadic
interactions, and appear capable of intention regdihich together facilitate their
learning of symbolic skills across representatiatahains. The evidence above suggests
that by 14 months of age, children are adept aagng others in group activities. They
understand that adults may have a ‘plan of actwhich in turn influences a child’'s
response to the adult’s actions. However, the gurestmains as to how children utilise
the symbols they observe intentionally producedadhyits into their own symbolic
representations. According to Tomasello and Rak¢2@§3), children begin to appreciate
the intentional nature of symbols by observing adning from more capable peers. The
observational learning processes involved in huarahnon-human primates has been of
interest to researchers for a number of years (8®hkd, et al., 2000; Call, 1999; Flynn &
Whiten, 2008; Hopper, 2010; Huang & Charman, 200éltzoff & Moore, 1977; Schwier,
van Mannen, Carpenter, & Tomasello, 2006; Whitaemsténce, Gomez, Teixidor, & Bard,
1996; Whiten & Ham, 1992; Zentall, 2001). Call (99%roadly defined the term ‘social
learning’ as “a group of learning mechanisms incltobservation of other individuals
facilitates or enables the acquisition of a nowdviour” (p. 317). Researchers generally
identify four main modes of observational learn{@grpenter & Call, 2002; Zentall, 2001).
These are mimicry, local and stimulus enhanceneentilation, and imitatiot.

Imitation in particular has been linked to the depenent of symbolic abilities in
children. Thorpe (1963) argued that imitation ifirted as the copying of a novel or
improbable act or utterance, while Whiten and H&89@) suggest that it is a process

where an observer learns floem of an act from a demonstrator. Previous resdaash

21 Mimicry is defined as the low level copying of serimotor acts (Hamilton, 2008). Local and stimulus
enhancement occur when an individual’s attentiarrisnted towards an object due to the mere presehc
others (Hopper, 2010). While local enhancementsdfewhen the observer is directed to a partidolzale,
stimulus enhancement refers to when the obsergiraisn to an object (Zentall, 2001). Emulation ésined
as the reproduction of andstate of a demonstrated action (Heyes, 2001)jshathen the observer pays
attention, not to the actions of the model, butttte displacements and effects of the various ¢dbjec
involved” (Want & Harris, 2002, p. 3).
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suggested that the ability of humans to perforntdtivie behaviours is due to the

structure provided by the caregiver in the nataralironment (Tomasello, Savage-
Rumbaugh, & Kruger, 1993; Vygotsky, 1978). Tomaselial. (1993) compared four
groups on their imitative learning of actions oneats: mother-reared chimpanzees,
human-reared chimpanzees, 18 month old childrerB&Gndonth old children. It was

found that mother-reared chimpanzees imitated ¢éneathstrated acts significantly less
than the other three groups. Additionally, humaared chimpanzees showed no difference
to either group of human children. Tomasello e{E393) concluded that the differences
between the two chimpanzee groups was due to iheeinature of human interaction; in
particular the scaffolding of attention. Carpenieamasello and Savage-Rumbaugh (1995)
argued that there is “something very important albloei role of the socio-cultural
environment in the ontogeny of human-like skillgaht attention and imitative learning”
(p. 235). Specifically, they argue that intentiometruction from adults, use of symbols,
encouragement of attention and reinforcement afitiwe behaviours all act to explain
complex imitative behaviours in children.

The following section explores the possibility tichtldren may learn to use
symbols effectively through social learning proesssn particular, this section will focus
on the possibility that children’s early linguispecoductions are imitative of their
caregivers. | then address research that has igatd children’s earliest gesture
production. Specifically, this section evaluates plossibility that these gestures are
learned during interactive routines with a caregiaad the underlying assumption that
these early forms of gesture are truly symbolioahy, | investigate the apparently social

foundation of pretense acts.

2 \Whiten and Ham (1992) and Heyes (1993, 2001) sidhat human’s ability to imitate is unique. Indee
evidence for imitation in non-human primates is eiXHorner & Whiten, 2005). Studies using the dteda
“artificial fruit” paradigm, an analogue of non-hamprimates’ natural foraging behaviours, have doun
some evidence for imitation in chimpanzees (CaoaBosada, & Colell, 2009; Custance, Whiten, &
Fredman, 1999; Whiten, et al., 1996). However, iotesearch has found that chimpanzees do not anitat
when they are asked to perform actions on obj&a,(Carpenter, & Tomasello, 2005; Call & Tomasegll
1994).
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1.6.1. Imitation and speech

In their early review of the literature on the iative processes involved in the first
stages of language production, Whitehurst and d&t@5) argued that children imitate
thestructureof their caregivers utterances but not necesstud\content of these
utterances. Research has also suggested thatechitdry have their previously incorrect
utterances interpreted and modelled back to themdaregiver, leading to the child
imitating the correct utterance (Brown & BellugB64; Slobin, 1968). These ‘expansions’
or ‘recasts’ (see Saxton, 2005) have been fourgliéetly in child-adult discourse (e.g.,
Brown & Bellugi, 1964) and have been identifiechasing a role in children reproducing
grammatically correct utterances. Slobin (1968)ifistance found that 50% of two to three
year old children’s utterances following a recasthe caregiver added important
grammatical corrections to the utterance. FurtBegpp and Federico (2000) found that 27
month old children were more likely to revise thgpeech after receiving feedback from
their caregivers, compared to if they did not reeeiny feedback (see also Farrar (1992)
for evidence in younger children).

The suggestion here is that children use the madele caregiver as a “corrective
signal” (Saxton, 2005, p. 26) for future referemcéheir later grammatical constructions.
However, this view has been criticised on the baktee burden placed on the child to
decipher that the recast is a signal concerningngratical form, given the potential for the
recast to differ from the original utterance in pgt this way but also in terms phonology
or pragmatics (Saxton, 2005). Evidence is also thirgesponse to the question of
whether children actually imitate the correct graaical forms modelled. For instance,
Farrar (1992) and Saxton (1997) found that follaywnrecast children were just as likely
to repeat their previous grammatical error as thiese to correct it.

A role for imitation in the early learning of spcigrammatical constructions has
also been suggested as beirggaating pointfor later knowledge of abstract linguistic

categories essential for proficient language usendsello (2000a, 2003) argued that
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children’s early language is based around theitaitivie learning of specific grammatical
combinations or constructions, from which more eustlinguistic categories are
gradually constructed over the course of developrfrbot-Smith, Lieven, & Tomasello,
2008; Abbot-Smith & Tomasello, 2006; Carpenter, &gsilo, & Striano, 2005; Lieven,
Behrens, Speares, & Tomasello, 2003; Savage, Liéleeakston, & Tomasello, 2003;
Tomasello, 1999, 2003). Tomasello and Brooks (18@8¢xample found that two to three
year old children did not tend to produce a newbrhed novel verb in a transitive subject-
verb-object utterance, when they had previouslgnied the verb in an intransitive subject-
verb frame. Children’s early syntactic structurgoadppears to have some imitative
properties. Three to four year old children haverb®und to produce more passive
transitive constructions when asked to describtipgs if they initially heard an
experimenter use this form of construction (Shingamez, Huttenlocher, & Vasilyeva,
2007). The same effect was found for active contitns (see also Allen, Haywood,
Rajendran and Branigan (2011) for related findimgsider children and children with
autism).

However, imitating the exact form of the utterareaot always appropriate. For
example in an interaction with a child the adulyrsay “do you want me tpick you ug@”
Dale and Crain-Thoreson (1993) found that over (ialfout of 30) children aged 20
months made I-you reversal errors (in the curr@atrgle saying “pick you up”, when
requesting to be picked up). Carpenter et al. (260§gested that to use a linguistic
symbol in an adult-like way, children must be aol@erform the conventionalised symbol
“in the same way the adult used it toward them™2fb). This ‘role reversal’ imitation
(Tomasello, 1999) is argued as being differentoimventional imitation because it is not
performed with the same symbolic ‘object’ that timonstrator used. This involves a
different level of intention understanding, as thserver has to understand that the end
goal may involve taking the perspective of the desti@tor. Carpenter et al. (2005)

hypothesised that children’s role reversal ab#itat 12 and 18 months would be
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correlated with their abilities on a vocabulary sw@&. In particular they hypothesised that
children’s abilities at other-oth@rrole reversal imitation would correlate stronglighwthe
correct use of pronouns, as this form of role realeimitation with objects is similar to the
reversal required to use a pronoun correctly @@bstitutingyouwith I).

They found that children’s other-other role revensatation at 18 months
significantly correlated with their comprehensigrdgroduction of pronouns at the same
age.However, there was no correlation between otheeratble reversal abilities and the
general vocabulary measure. Carpenter et al. steghjtrsat to learn arbitrary linguistic
symbols, children may require a ‘threshold’ levetale reversal abilities, while “stronger
skills in understanding social interactions hotigliy” (p. 275) are required to use

pronouns appropriately.

1.6.2. Social learning and gestures
1.6.2.1. Gestures as input

To explore whether children socially learn the gesst of adults, it is first necessary
to determine whether children are aware of theugestthat adults produce. Kelly (2001)
found that three to five year old children weretéeat comprehending indirect requests
(shown to them on video) when the request incluaddictic gesture, compared to when
there was no deictic gesture. He found that childesponded to the interpretation
questions (e.g., what did the mother want the dildo?) with significantly moraction
interpretation&’ in the gesturing condition compared to the nowgésg condition. He also
found an age-related difference. While three yéds cequired both gesture and speech

together in order to make the corractioninterpretation, older children were able to use

8 An example of an ‘other-other’ role reversal irtiia would be the adult placing their hand on teadof

the child, with the child subsequently placing th&nd on the adult's head. Contrast this to ‘self-role
reversal imitation, which is when the child and lagerform the same self-adjusting actions (e.gthb
reaching down with both hands to tap their feet).

4 Actionresponses were coded when the child said thahttiker in the observed scenario wanted the child
to perform an action (e.g., put on his coat). Ttheeppossible responses coded werteration when the

child interpreted the mother’s speech as a litsti@lement, ando understandingwhen the child was not

sure of what the demands of the task were.
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gesture or speech alone to make the correct pragmtgrence. Older children have also
been found to glean the information contained @rtteachers’ gestures to help them solve
cognitive tasks (Goldin-Meadow, 2003; Singer & GoiMeadow, 2005). Singer and
Goldin-Meadow (2005) gave 160 children aged betwaght and ten years different
instructions for solving a mathematical equivaletask. They found that when the
instruction given by the teachers contained a ‘naismng’ gesture (one where the gesture
conveyed different information than the speechldeéin performed significantly better on
post-test compared to children who were shown achiag’ gesture or were not shown a
gesture at all. Hostetter (2011) in a recent me#dyais concluded that while gestures
appear to communicate in a number of contexts a@asimber of research studies, there
are a number of moderating factors including theas#ic information that the gesture
contains relative to the speech, whether the gestumtains motor information and the age
of the recipient of the gestures. She concludeasctiildren in particular benefit from
gestures as they may assist in children’s undetstgrof abstract concepts (e.g., Goldin-
Meadow, 2006a; Ping & Goldin-Meadow, 2010) or ia thaintenance of attention (e.g.,

Kelly, 2001; M. Morford & Goldin-Meadow, 1992).

1.6.2.2. Observational learning of gestures

It seems then that listeners can use gestures@see of information, in addition
to the speech they hear. Indeed, Southgate &04l7} suggest that children may use
gestures with the specific motivation to learn frothers. The first question to be
addressed here is whether children leanorémlucegestures through observation of adults
and/or peers. The second question is whether ehildicorporate theymbolic(iconic)
gestures of others into their own representatidrd@cts or events. This is of importance
to the present thesis, as research on pretendpthgpeech has identified that children

learn symbolic relations through the scaffoldingyided by adults.
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In response to the first question, Cochet and \&au(2010) suggested that
imperative and declarative pointing gestures malgamed via different learning
processes. They argue that imperative pointingugestimay be learned via a process of
ontogenetic ritualizatiofiTomasello & Call, 1997). Through this process etioa
becomes a communicative signal, due to the redipieansistent response to the action.
On the other hand, declarative gestures may beddahrough a process @éferred
imitation, as children refer to their previous knowledgeeclarative situations and use a
similar strategy when they have the same declaatitention. To investigate the potential
differences between imperative gestures and thddwmas of declarative gestures
(expressive and informative), Cochet and Vauclx1Q) gave children aged between 15
and 30 months a number of tasks to tap into how ribguest objects, draw an
experimenter’s attention to objects and inform gpeeimenter as to the location of an
object through pointing. They measured gaze dwactiuration of gazes, whether these
gestures were accompanied by vocalisations ankathe shape of the gestures. They
found a number of differences in the measures dbpgron the type of deictic gesture
produced. First, both declarative gesture typeewasre tightly linked to vocalisations
compared to imperatives. Second, both declaratgéuges were maintained for longer
periods on average compared to imperative gestlingsl, imperative gestures were more
closely linked to pointing with the whole hand, Wehileclarative gestures used the index
finger (see also Franco & Butterworth, 1996). Caocma Vauclair (2010) conclude that
imperative and declarative gestures may developgemetically through different learning
processes.

The question here is do children learn gesturgshidngesymbolic properties
through observation and interaction with more cépabers? At approximately ten
months of age, children begin to use represent@tgestures to refer to objects in their
environment. For example, they may flap their had®fer to a bird’s wings or sniff to

represent a flower (Acredolo & Goodwyn, 1985, 1988)ese gestures have been placed at
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the forefront of children’s early symbolic repretsdion. Acredolo and Goodwyn (1988)
suggest, in line with Werner and Kaplan’s (196&ttetical perspective, that these
gestures are early examples of contextualised signvbich are then replaced by more
‘decontextualised’ symbols which take the form afrds. To test this idea they used
parental interviews and a longitudinal study whbesy asked caregivers to keep a record
of children’s verbal and non-verbal behaviour. Thaynd that representational gesturing
was a common phenomenon in children’s early comaation, with 80% of the symbolic
gestures recorded being observed before the 25 stage. This led them to conclude that
acquisition of representational gestures occursilsameously with early vocabulary
development, and that both are fuelled by a “coma@relopmental advancement that
enables the child to grasp the general value obsjimfunction for communication”
(Acredolo & Goodwyn, 1988, p. 461).

The production of these representational gestmests apparent relation to early
vocabulary development (Namy & Waxman, 1998) hdddethe view that these gestures
are symbolic, are intended to be used communidgtiaad are learned primarily through
interactive routines with a more capable peer (dole & Goodwyn, 1985; Bates, et al.,
1989; Bruner, 1983; Goodwyn & Acredolo, 1993; GogdwAcredolo, & Brown, 2000).
However, this view has been challenged for twoaeasFirst, these early symbolic
gestures have been inconsistently measured. Nisaadl. (1999) argued that studies of
early gesture use vary widely with regards to whioh-verbal behaviours are categorised
as gesture and subsequently the types of gestieesfied. While some researchers have
placed actions with objects under the umbrella teffgestures’ (Andren, 2010; Bates, et
al., 1989; Caselli, 1990), others have followeddategories outlined in gesture research
on adults which focus more on empty handed movesrard exclude actions on objects
(Camaioni, Aureli, Bellagamba, & Fogel, 2003; harsCapirci, & Caselli, 1994;

Mayberry & Nicoladis, 2000; Nicoladis, et al., 1999
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Second, the symbolic status of these early geshagb®een questioned
(Liszkowski, 2008, 2010). Liszkowski (2008) suggesiat in order to reproduce these
gestures, children at this age need do not nebdwue the “cognitive ability to decouple an
action directed at an object from the communicatieteof representing a referent with an
action” (p. 187). The symbolic element of the gesis in the eyes of the observer, not in
the intention of the child performing the gestwetion (Tomasello, et al., 1999).
Additionally, the highly context-dependent natuféhese early gestures may mean that
they are part of a social maintenance strategyamstategy to refer to objects of interest
outside the interactive routine, a necessary eleofesymbolic reference (Bates, et al.,
1979; Deacon, 1997; Namy & Waxman, 2005; Piagéi21®erner & Kaplan, 1963). In
his criticism of Acredolo and Goodwyn (1988), Lismkski (2008) argued that only a
small set of gestures referred to objects (2 pid)cland that these gestures only
generalised to similar referents in similar condextwhere they were originally used.
Instead, he calls for a re-interpretation of theginguistic gestures that, while not
symbolic themselves, may serve a social role imaatenance of interactive routines
which make symbol learning possible.

So far, there has been very little research onhenethildren incorporate symbolic
gestures they have observed into their communcaimut an object. There is some
evidence however, that children, by approximately &vo, are beginning to understand
the symbolic potential of gestures. Namy, Campdwedl Tomsello (2004) found that 18
month old children were poor at using the iconistgees of an adult to assist in choosing
the correct box in the context of a ‘finding gant®y. 26 months, they were more likely to
make use of these gestures, suggesting that bypétbe end of the second year, children
have acquired an understanding of the symboliciiadeof iconic gestures (Ozcaliskan &
Goldin-Meadow, 2011).

There are two key questions that have yet to beeaddd. First, once preschool

children have achieved an understanding of the aomicative potential of co-speech
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symbolic (iconic) gestures, do they incorporatertimterlocutor’s gestures into their
gestural ‘lexicon’? Second, if children do learmdplic gestures from adults, is this
gesture ‘uptake’ related to the properties of thstgre itselfor its perceived usefulness as
a communicative strategy? For adults, iconic gesthave been linked to the processing of
spatial information at the moment of speaking (AlipKita, & Young, 2000; Cook &
Tanenhaus, 2009; Feyereisen & Havard, 1999; Hesi&tAlibali, 2008, 2010; Hostetter
& Skirving, 2011), and specifically to the procegsbf motorimagery. The ‘gestures as
simulated action’ (GSA) perspective (Hostetter &bali, 2008, 2010; Hostetter &
Skirving, 2011) suggests that speakers are maetyltk produce a gesture when their
‘simulations’ of what they are describing involvigllin amounts of motor imagery, as this
imagery is more closely linked to the motor cortekjch ultimately performs the gesture.
This framework has been supported by studies tna manipulated adults’ motor
experiences with objects (Cook & Tanenhaus, 20@&tétter & Alibali, 2010; Hostetter

& Skirving, 2011) or have compared differencescionic gesture rates depending on the
nature of the objects being described (Feyereisétadard, 1999; Pine, et al., 2010). Pine
et al. (2010) asked adult dyads to describe ohjbets of which wergoraxic (easily
manipulated using hands, e.g., scissors), whil@ther half wereon-praxic(e.g., fish).
They found that participants gestured significantlyre when describing theraxic

objects than when describing then-praxicobjects. They suggest that participants
gestured more when describipgaxic objects because certain lexical items (activated
when describingraxic objects) are closely tied to motor imagery, whighnked to the
representation of action in motor systems (Feyerne& Havard, 1999; Morsella & Krauss,
2005; Rauscher, Krauss, & Chen, 1996). It may bectise then that gestures that depict
motor properties are more likely to be reproducgdtbldren than gestures that depict
physical features of objects, because of the @iffermagistic properties of these gestures.

This question is investigated in the current thesis
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1.6.3. Imitation and pretend play

A body of work has identified a social element tetpnd play behaviour (Fein,
1981; Fiese, 1990; Garvey & Kramer, 1989; Howe85]1#owes, Unger, & Seidner,
1989; O'Connell & Bretherton, 1984; Slade, 198ikaLeMonda & Bornstein, 1994).
Fiese (1990) found that 15 to 24 month old childserformed more complex pretend play
when in the company of their mothers compared terwthey were playing alone. The
question then is how does the social context inftegoretend play behaviours? According
to Rakoczy and colleagues (Rakoczy, et al., 2008@5b) and the cultural learning theory
of Tomasello (Tomasello, 1999; Tomasello, KrugeR&tner, 1993), the social learning
of tool use in children is directly related to theevelopment of symbols in pretend play.
A number of studies have identified imitation asraportant social-learning tool, which
helps children learn how to use objects (Flynn &t 2008; Gergely, et al., 2002;
Nielsen, Simcock, & Jenkins, 2008; Strouse & Trbs2008). Rakoczy (Rakoczy, et al.,
2005a, 2005b) argues that children’s learning aflsylic relations in pretend play is
similarly achieved by imitative learning based ba thildren’s reading of intentions. In
order to pretend effectively with a caregiver, dhéin need to understand that the caregiver
has ‘set the scene’ that ‘X’ is a Y’ (for exampleat a pen is an aeroplane, Leslie, 1987;
Lillard, 2002). Once understanding of these intamgiis obtained, children are able to
learn pretense behaviour as a result of their cibiie activity with an adult. In other words,
pretend play actions are “inherently social; thegyactually constituted by collective
intentionality” (Rakoczy, et al., 2005b, p. 58).€fb have been a number of studies that
have highlighted the idea that children come toeusichnd the symbolic potential of
objects through imitation of the symbolic modelswh to them by an adult. Tomasello et
al. (1999) gave children two sets of objects duarfgee play session for two minutes,
followed by the experimenter demonstrating potéiptiatend actions. It was found that all
three ages of children (18, 26 and 35 months @degated significantly more novel

pretend play actafter demonstrations thareforedemonstrations.
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However, the objects used in the Tomasello €18P9) study were criticised on
the grounds that they were overly familiar to cteld Striano et al. (2001) attempted to
solve this issue by giving children three differkimds of object (a replica, a natural object
and an instrumental object). After an initial wanm period, where the natural levels of
pretend play were recorded, children were showanaber of pretense actions by the
experimenter. They found that much of two yeardblddren’s pretend play acts were
imitations of the experimenter’'s demonstrated astiovhile children who were three years
old produced more novel pretend play behavioues @émonstrations (see also Nielsen &
Christie, 2008). Striano et al. (2001) argues thatren’s “earliest symbolic play is most
likely imitative in nature, either directly from i@l interaction or less directly through
deferred imitation” (p. 453). Moreover, from them®l similar findings, imitation has been
identified as a potential catalyst for the generatf novel pretense (Kavanaugh, 2002;
Libby, Powell, Messer, & Jordan, 1997; Nielsen &iGte, 2008; Nielsen & Dissanayake,
2004). In a longitudinal study that followed chédrduring the second year, Nielsen and
Dissanayake (2004) found that childred&ferredimitation abilities at 15 months of age
significantly correlated with their later pretenidyscores at 18, 21 and 24 months. This
suggests that the capacity for imitation may beegyrsor to the development of pretend
play. Indeed, teaching children with autism to atetalso appears to have an effect on
their propensity to produce spontaneous pretendauts (Ingersoll & Schreibman, 2006).
Ingersoll and Schreibman (2006) provided an intetiea to five children with autism,
designed to encourage their development of imiabehaviours. This intervention was
designed to use techniques linked to learning ssc@aultiple trials, prompting and
reinforcement) in a context which initially involdeéhe modelling familiar actions,
followed learning of novel actions. Post-interventithey found that four of the children
showed significant increases in pretend play. woraf the childrenspontaneougretend
play also increased, suggesting that this increapeetense was not merely due to an

improved capacity for deferred imitation (i.e., regucing what they had previously seen),
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but that these children gained enhanced knowletiggnabolic relations in a pretense

context.

1.7. Conclusions

Humans appear to be the only species capablelisindisymbols as part of their
everyday activities (Deacon, 1997; DelLoache, 1888.0ache & Burns, 1994). The first
aim of this review was to define what is meant Isymbol and to identify the types of
behaviours that can be classed as symbolic irhtlee tdomains of interest in the present
thesis (speech, gestures and play). Speech afgpdagsa natural candidate for symbolic
expression in children. However, not all behaviaetated to gestures and play can be
classed as symbolic in nature, as they do not appeneet the criteria of a symbol, in that
they are used intentionally and have a clear sggrsignified relation. For gestures, | have
argued that iconic gestures are symbolic, whiktendplay has been given a symbolic
status as opposed to sensorimotor or functiongl pla

Theorists interested in the development of theggbsjic abilities have suggested a
gradual transition from the concrete to the synth(iaget, 1962; Werner & Kaplan,
1963). At around the end of the second year, dnldre able to refer to objects and events
without having a sensorimotor link to the refer@ng., through being able to see it).
Children are able to move away from referring ®irtburrentperceptions and activities
and instead recatlastexperience. While Piaget emphasised the role idreim’s
individual adaptations to their environment in threimbolic advancements, Vygotsky and
Werner argued that advancements in pretend plajaaiguiage are due to social
cognitions. By around nine months of age, childxencapable of engaging in triadic
interactions between themselves, a caregiver dhildaentity such as an object (e.qg.,
Tomasello, 1999). This chapter has assessed hdavertis understanding of others as
intentional agents (manifest in their joint attenal and social learning abilities)

contributes to their future advancements in thel®yio domains of language, gesture and
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pretend play. Children appear to demonstrate thesial-cognitive abilities before the
ontogenesis of symbol production, through theirafsgeictic gestures to express a variety
of intentions in a multitude of possible contexded section 1.4.3). The apparently unique
abilities of children to use symbols and to underdtothers’ intentions (section 1.5.1) may
be interdependent (Bates, et al., 1979; TomasE)®9) but a substantial body of research
implies that there is a causative effect of socanitive abilities on humans’ unique
capacity with symbols (Liszkowski, 2011; Tomasd&l®akoczy, 2003). This review has
found that children’s learning of symbols, in these domains of interest in the present
thesis, is facilitated by social-cognitive skillat lead to unique forms of interaction,
resulting in the learning of symbolic relations (andale & Lewis, 2004; Rakoczy, et al.,
2005a; Tomasello, et al., 2005). Interestingly, engdortantly in the context of the present
thesis, little research has investigated whethesgirool children learn iconic gestures
from adults, and use these gestures when refexingvel objects. Previous research on
younger children’s learning of ‘symbolic’ gestusesghin interactive routines (Acredolo &
Goodwyn, 1985, 1988; Goodwyn, et al., 2000) has leeicised on the basis of the status
of these gestures as symbols (Liszkowski, 20080 20@masello, et al., 1999). An aim of
the present thesis then is to assess whether ehiidcorporate iconic gestures into their
own gestural ‘lexicon’ when referring to the santgeat as when the gesture was first used.
Chapter 2 evaluates research that has sougtibnsldetween the three symbolic
domains of interest in the present thesis, andesdéds the theoretical accounts that have
been used to explain research findings. Much sfwurk focuses on the relations between
pretend play and speech at around two years ofvdtgn pretend play and multi-word
speech are beginning to emerge. Chapter 2 willadsless research that has investigated
children’s iconic gesture production, and how 8pecific form of gesture relates to

symbolic abilities with objects and advancementhespoken domain.
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Chapter 2: Ontogenesis of Symbolic Abilities in idren and their Relations

This chapter evaluates research exploring potergialions between pretend play,
speech and iconic gestures in the preschool yEgss$, research on the relation between
pretend play and speech will be assessed, folldwedsection about how these abilities
may be related in the later preschool years. Ldtsrus on children’s gesture production
and their burgeoning linguistic capacities, in jgatr examining how children use
gestures to facilitate later linguistic advanceradfdr example between the one and two
word stage) and whether there is a relation betwbédren’s iconic gesture production

and their advancements in speech.

2.1. Pretend play and speech at emergence

Both speech and pretend play have been linkedildreh’s ability to
decontextualise themselves from their perceptiosrapresent symbolically (Andresen,
2005; Piaget, 1962; Vygotsky, 1978; Werner & KaplB®63). This view has been further
explored in clinical populations (Jarrold, 2003;rdhl, et al., 1993; Lewis, 2003), showing
that low levels of pretend play are found in cheldmwith poor language skills, for example
children with autism and Down syndrome (Sigman &Ra, 1999).

The main theoretical premise underlying these rebeiindings has been termed
by Bates and colleagues (1979) as ontogenetic lagyorl he key idea is that there is a
common cognitive structure (a shared program)dkptesses itself behaviourally in two
domains; that of speech and pretend play (Pia§ég;1Vygotsky, 1978; Werner & Kaplan,
1963). In this view, symbolic representation is ¢imel result of competence in a number of
specific skills, borne out of old functioning parthese component parts that participate in
symbolic representation are based on ancient mesrharsuch as attention, perception,
emotional regulation and memory (Bates, 1999) ddimn’s underlying social-cognitive

capacities (see sections 1.4-1.6) .
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The question here is whether this change in symlwiderstanding is reflected in
two domains where children use symbols; in the@egp and in pretend play. Both are
symbolic behaviours in the sense that there idatract signifier that stands in for a
referent (see section 1.1). However, while langusgea formal structure and conventions
that are used for the specific purpose of commuivicapretend play is often non-
conventional, personal and in many cases tempg@Fain, 1987; P. L. Harris &
Kavanaugh, 1993). Fein (1987) terms thesiotative licensan that anything (an object,
person etc) can, in a pretense context, stand ianfgthing else.

If language and pretend play both reflect the dguelent of an underlying
symbolic capacity, it is reasonable to hypothesis¢ these abilities will develop in
parallel, with changes in one domain being mirrdsgahanges in the other (Bates, 1976;
Bates, et al., 1979; McCune-Nicolich, 1981; McCut#95; Nicolich, 1977). There have
been a number of studies that have investigatecdpothesis in children during the
second year of life (Casby, 1992; Lyytinen, Laakoikkeus, & Rita, 1999; McCune,
1995; Shore, O'Connell, & Bates, 1984; Tamis-LeMo&Bornstein, 1994; Ungerer &
Sigman, 1981, 1984). McCune (1995) found that caridbetween 8 and 24 months of age
began to combine words at approximately the same &s they began to combine play
schemes with objects. While McCune (1995) acknogdeldthe potential role that related
factors may have in the temporal relations betwwetend play and speech development
(such as control of the vocal tract), she arguatlttiese abilities are expressed
behaviourally at the same time because they béttorean underlying capacity to
represent symbolically. Lyytinen et al. (1999) exted these findings by using a larger
sample of children (171), and collecting measuoe€xpressive speech, receptive speech
and a measure of children’s pretend playhey found concurrent relations between
pretend play and both measures of speech (commieneznd production) at 14 and 18

months. Additionally, they found that the pretertaypscore at 14 months significantly

% The measures used were the MacArthur CommunicBxelopment Inventories, and the Symbolic Play
Test.
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predicted children’s later vocabulary score at Ifhths. Interestingly, the concurrent
correlations between speech and pretend play mesagand in the Lyytinen et al. (1999)
study were stronger for comprehension than prodactieasures. This finding is
supported by Tamis-LeMonda and Bornstein (1994) Wlind that at 13 months,
language comprehension rather than production @lated to pretend play. At 20 months
of age, children’s semantic diversity (the varietyneaning categories children express)
was more closely related to pretend play. Theyatbat at this age, expressive language
Is not a reliable measure of symbolic abilitieséhese children are hesitant in their
propensity to engage in talking (Bates, et al.,9)9Betitto (1988) suggested that pretend
play at this age may be linked specifically to coemgnsion, because the formulation of
pretend scenarios is led by the adult (e.g., FIE380), and so children’s comprehension of
the adults’ directive speech will affect their sepgent pretense behaviour.

These accounts are broadly in line with the thezakperspectives outlined by
Piaget, Vygotsky and Werner, who argue that chiidremerging symbolic
representational abilities will be reflected acrdemains where these abilities can be
utilised. Tamis-LeMonda and Bornstein (1994) codellithat “variation among children
in emerging aspects of language and symbolic play reflect variation in an underlying
capacity to understand and express experiencevara modalities” (p. 290). However,
the studies outlined above, while being robusheirtfindings of a relation between
pretend play and speech, have only investigatedioak at thetarting pointof these
symbolic abilities (Bergen, 2002). It is thus uelevhether this relation between symbolic
measures is maintained, or whether the relationgdgover developmental time (i.e.,
Karmiloff-Smith, 1992). The following section evales research that has explonesv
older preschool children use their symbolic alg$itin speech to structure their pretense

effectively.
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2.2. Pretend play and speech beyond emergence

Beyond the initial emergence of symbolic reprederial abilities in pretend play,
pretense becomes increasingly social in naturee@®at 1955; Fein, 1981; Fiese, 1990;
Nishida & Lillard, 2007; O'Connell & Bretherton, 89). P.L. Harris and Kavanaugh (1993)
for example found that 28 month old children weskedo complete pretense themes that
had previously been established by an experimehtes.year old children are also able to
describe these pretense scenarios. When an expéeinpeetended to pour milk over a cat,
children were able to answer a query about thestatthe cat (i.e., he is "wet", P. L.
Harris, Kavanaugh, & Meredith, 1994). Parten (1982 classic work on American
preschool children between the ages of two andidigrtified three main categories of
play. These categories were not mutually exclustages, but highlighted trends in
children’s behaviour across the preschool years.first categorysolitary play(most
common at two to three years), is when the chitdaias focused on their own individual
activity. This is followed byparallel play, where children play adjacent to each other, but
do not have the intention to influence the behavadwthers. Finally, in the later
preschool years children are able to assign roleshers, and play becomes increasingly
organised througbooperative play

These categories were not developed specificatly pvetend play in mind, but
there has been a body of research that has inagsdi¢npow children develop pretend play
schemes effectively. Howes, Unger and Seider (188&d that pretend play follows a
similar developmental trajectory, with pretend péeys being performed individually up
until around 20 months, followed by engagemeninmlar activities with limited social
exchanges (smiles etc.) from 20-30 months, andrize80 months joint pretend activity
including the assignment of complementary roleg.(@layer A is a doctor, player B is a
patient). The research outlined in section 1.608pted with research that has found that
pretense is marked by particular social behavisuch as smiling and social gazes (Lillard

& Witherington, 2004; Nielsen & Christie, 2008; Rakzy, 2006; Rakoczy, et al., 2005a,
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2005b; Randell & Nielsen, 2006; Striano, et alQP0combine to suggest that pretend play
is influenced by social factors, for example throetige modelling of potential pretense acts
by the caregiver (e.g., Nielsen & Christie, 2008k8czy, et al., 2005b). However, this
research has not assessed how older preschoalech(fdom three years old) create their
own instances of pretense and establish this metsocially. Agretendplay becomes

more cooperative in nature, children have to esflalpretend play themes, negotiate roles
for play partners, and maintain these themes fodtiration of the play period (Doyle &
Connolly, 1989). In the words of Howes et al. (1p88s social pretend play “requires the
child to manipulate symbolic transformaticarsd to communicate them to a parth@.

77, italics added, see also Howes & Tonyan, 1999).

In this sense it appears that children need tdfeetere communicators in order to
structure pretend play between two (or more) pastris children’s pretend play becomes
more sophisticated and social, they are involvettiéncreation of chronological narratives
(Howe & Bruno, 2010; Sachs, 1980) and the estaflstt of play themes that are
maintained (Garvey, 1990; Garvey & Kramer, 198%kKkainen & Laakso, 2010;

Wyman, et al., 2009a, 2009b). Indeed, Wyman €2a09a) found that when an adult
joined a pretend game with a three year old cmidithen proceeded to use an object in a
way dissimilar from what was appropriate in thet@nse scenario, the children showed
signs of protest (for example telling the adult W& object 'status function' was, Searle,
1995). This suggests that at this age, childreraagge that certain objects must maintain
the same symbolic status if the play act is to betained.

The question to be addressed here is how childserspeech as a strategy to
establish sophisticated forms of pretend play. €i&t062) and others (Garvey, 1990;
Vygotsky, 1978) suggested that establishing collecymbols through pretend play
involves negotiation of themes, roles and rule® fiitst step in this process is
‘recruitment’; the induction of play partners intee pretense scenario to be performed.

Howes (1985) investigated social play and socielgmd play in children aged between 16
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and 30 months. First she found that both formdaf pecame more prevalent between
these ages, but that sogmétendplay increased from 11% of children performindeaist
one instance of cooperative social pretend pldy&at7 months, to 100% at 32-33 months,
while social play was common at all ages (78% atZ6nonths, 100% at 32-33 months).
Second, use of verbal recruitment strategies (stingiof performing the pretend action
and telling the potential play partner about igreased as a method to engage others in
pretend play, whereas there was no increase ingh®f non-verbal strategies (e.g., eye
gaze).

The first finding suggests that children are urlike engage in pretend play with
partners until they have achieved an understanmafitige potential for objects etc. to be
utilised as symbols (Charman, et al., 2000; Dixo8i&re, 1993; Howes, 1985). Charman
et al. (2000) suggested that up until age two theag be an underlying symbolic
representational ability underlying speech andgm@fplay, which is linked to children’s
social-cognitive capacities (Piaget, 1962; Werndfaplan, 1963). However, they
speculated that these abilities may diverge owee s different factors influence
development. In the Howes (1985) study, childredvsity to utilise linguistic resources to
recruit others into a pretend play scheme seerhaue an important influence.

A possibility then is that for older preschool cinén, speech abilities mediate their
relative successes at establishing and maintapretgnd play acts. Farver (1992) found
age-related differences in children’s communicasitrategies to structure social pretend
play. Two year old children who had short sociatend play episodes generally engaged
in calls for attention and repetitions. These comitative strategies did not act to
elaborate on the pretense that had already bealisbed. Four and five year olds, who
had longer social pretend play episodes, tendeédoribe the pretend actions taking place,
and added a tag question at the end of a conwvamshturn to elicit a response (e.g.,
“We're playing hospitals now, aren’t we?”). Theseategies act to engage a play partner

and elaborate on the current pretense. Similarbyyé] Petrakos, Rinaldi and LeFebvre
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(2005) found that there was a significant relabetween children’s use of speech (for
example to extend the play partner’s previous domion by adding more information or
building on a shared idea or concept) and frequehgyetense.

These verbal strategies appear to facilitate tinstcoction of shared meaning
between play partners (Goncu, 1993; Goncu & Ked€88; Goncu, Patt, & Kouba, 2002).
However, the studies described above (Farver, 196@e & Bruno, 2010; Howe, et al.,
2005) are correlational in nature and so it isiclift to determine the causal effect of how
speech may influence pretend play developmentarater preschool years. It has also
focused on children’social pretend play, not on their individual pretend pdojlities,
which is still prevalent in everyday contexts (Bamg2002).

In conclusion, no research to date has assessadhé€ther the relation between
pretend play and speech is maintained beyondittaliemergence in terms of a shared
cognitive capacity to represent symbols or (2) Wwaethildren’s general speech abilities
perform a mediating role in children’s later pretgaiay abilities. There are two main
possibilities that the present thesis aims to itigate. First, in line with the perspectives of
Piaget, Werner and Vygotsky (see sections 1.3.B1if3sspeech and pretend play are
influenced by a mutual underlying capacity to reprég symbolically, then there should be
significant concurrent correlations between thesasures in a sample of children where
these abilities have become increasingly complexo8d, if speech has an overall
mediating effect on the communicative success tabéishing play schemes as play
becomes more social, then it might be expectedsihedch abilities will be significant
predictors of later pretense abilities. This mayheecase as children expressing a high
level of linguistic competence may engage otheraane pretense opportunities and thus
become more advanced in their pretend play capaciti

A second issue with the research assessed abthat speech is considered as the
only modalityof language of interest. The research addresstn ifollowing sections

challenges this assumption, by evaluating resaaatthas sought relations between
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children’s gesture production (both symbolic and-sgmbolic) and their linguistic

advancements.

2.3. Relations between speech and gesture inrehild

Previous research on gesture production in relati@poken language has revealed
that gestures function in a variety of ways in coafion with speech (Bavelas, et al., 2000;
Brookes, 2005; Holler, 2010; Holler & Stevens, 20d@stetter & Alibali, 2008, 2010;
Rauscher, et al., 1996). For instance, Hostetteéicalieagues (Hostetter & Alibali, 2008,
2010; Hostetter & Skirving, 2011) suggest thatrtign function of iconic gestures is to
communicate imagistic properties of objects anchevduring the process of speakihg
The exact role that gestures have to play in timenconicative process of adults is highly
debated by theoreticians (Alibali, et al., 2000y&as & Chovil, 2000; Butterworth &
Beattie, 1978; Butterworth & Hadar, 1989; de Ryig800; Gullberg, et al., 2008; Kita &
Ozyurek, 2003, 2007; McNeill, 1985, 1989, 1992)lItarg et al. (2008) split these
perspectives into two, depending on their viewhef telative importance of gesture to the
communicative process in comparison to speech.eTinetude theories that regard
gestures aauxiliary to the speech production process, such akdkieal Retrieval
HypothesigButterworth & Hadar, 1989; Krauss, Chen, & Gattas, 2000; Rauscher, et
al., 1996) and thinformation Packaging Hypothegalibali, et al., 2000) and theories
that regard gestures as an integral part of tleeartte. These theories include Gr@wth
Point Theoryof McNeill (McNeill, 1992, 2005) and thiaterface Hypothesiita &
Ozyurek, 2003; Kita et al., 2007; Ozyurek, 2010, Kita, & Goldin-Meadow, 2009).

For children, research concerning their gesturenasdocused on whether gestures
can serve as a cognitive aid, to facilitate leagrehcomplex tasks (Cook & Goldin-
Meadow, 2006; Cook, Mitchell, & Goldin-Meadow, 20@oldin-Meadow, 2004; Goldin-

Meadow & Singer, 2003) or whether gestures indibatiere advancements in speech

% See also Alibali, Kita and Young (2000) and Feigene and Havard (1999) for related accounts.
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(Capirci, et al., 2005; Capirci, lverson, Pizzu&oyolterra, 1996; Capirci & Volterra,
2008; Ozcaliskan & Goldin-Meadow, 2005a, 2005b)e Tdilowing sections focus on the
latter, first by exploring the role that non-symbajestures (specifically deictic gestures)
may serve in the transfer from one to two word spead second, by investigating
whether children’s production of symbolic iconicsgges is related to advancements in
their speech. This second question focuses onrehilldetween the ages of two and three,
as iconic gesture production emerges at the baggrofithe third year (McNeill, 1985;

Ozcaliskan & Goldin-Meadow, 2011).

2.3.1. Gesture and its relation to early multiwsgkech

As seen in sections 1.4.3.1 to 1.4.3.2, it appthatsearly pointing gestures may
serve as an important facilitator for linguistiaclge in children’s early word learning, as
they may provide a temporary way (in lieu of spgéolcommunicate about objects
(Acredolo & Goodwyn, 1985, 1988; Gullberg, et 2D08; Iverson & Goldin-Meadow,
2005; Werner & Kaplan, 1963). However, the queshiere is whether children’s pointing
behaviour is predictive of a change in childremguistic abilities from the one to the
two-word stage. If this is the case, Iverson antdGeMeadow (2005) reasoned that
children’s use of gestures in combination with vgstiould reliably relate to their early
production of two word utterances. To test thisaidbey observed children between 10
and 24 months longitudinally at home in interactrgth their caregivers. They found a
high correlation between the age at which childiest usedsupplementargesture-speech
combinations (i.e., gestures that provided diffetrr related information about the
referent, e.g., pointing to a cat and saying ‘napdl their first use of two word
combinations. They therefore suggested that supmgitary combinations are children’s
first attempts at combining semantic elements ame communicative utterance.
Furthermore, they found thabmplementargesture-speech combinations (e.g., pointing

to a cat and saying ‘cat’) did not correlate whk bnset of two word utterances,
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suggesting that it is not gestyrer sethat instigates linguistic change but the combaomat
of two semantic elements into one utterance (But&@oldin-Meadow, 2000; Goldin-
Meadow & Butcher, 2003).

It may be the case that early gesture use by emlgrmerely an index of an all
round ability to communicate. To test this ideayle@nd Goldin-Meadow (2009b)
measured children’s ‘gesture vocabulary’ (the nunabelifferent meanings conveyed by
gesture) and ‘gesture and speech combinationsh(ih#er of utterances which contained
gestures and speech that conveyed a sentenceldiigat 18 months and correlated them
with equivalent speech measures at 42 months (uwmaisize and sentence complexity
respectively). They reasoned that if children’stgesuse at 18 months selectively
predicted specific linguistic outcomes, then a iggnt correlation would be found
between gesture vocabulary at 18 months and spaleaabulary at 42 months. In addition,
there would be a relation between gesture and bpge®ubinations at 18 months and
syntactic complexity at 42 months. This patterecafelations was found, suggesting that
gestures are selective predictors of later lingumtitcomes. Ozcaliskan and Goldin-
Meadow (2005b) suggested that if children’s eadigtic gestures were selectively
indexing linguistic change then precursorspecificlinguistic constructions should be
observed in speech and gesture before they aressaut in speech alone. They focused on
three main forms of construction (predicate + prati, argument + argument, and
predicate + argument) in children between 14 anth@@ths. They found that children
produced these specific constructions first usiesfyre and speech and later in speech
alone. Crucially, there were very few exceptionthise developmental path, suggesting
that it is a robust trajectory of development. Heare by 22 months, one of the
constructions (predicate + predicate) was stillproduced by children using speech alone,
although they were doing so readily in combinatitih gesture. Ozcaliskan and Goldin-
Meadow (2009) extended the longitudinal study usigsame children until they were 34

months of age. They found that by 26 months, caidvere using the predicate +
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predicate construction equally in gesture and dpeaed using speech alone. By 30 months,
children had a preference for using speech ontyilai to the findings for the other two
forms of construction (see also Namy & Waxman, 1998

The question raised here is why do children usauge$or their early syntactic
combinations? Goldin-Meadow and colleagues outlvepossibilities. First, gesture may
serve as a signal to the child’s communicativergarthat the child is receptive to
‘translation’ of longer utterances (Goldin-Meadatal., 2007; Goldin-Meadow & Singer,
2003; LeBarton & Goldin-Meadow, 2011). Second, gestay reduce the cognitive load
by providing an easier way of expressing informa{i@oldin-Meadow, 2003, 2006b;
Ozcaliskan & Goldin-Meadow, 2005b). In this serideldren may use gestures to “off-
load cognitive work onto the environment” (Wils@902, p. 626). We use the
environment in strategic ways to compensate farmétion processing difficulties. For
children, this may involve the use of a deictictgesto help them in their attempts to
communicate using a higher number of predicategd@n then may use their hands to
overcome limits in their speech and other area®ghition like memory (Cameron & Xu,
2011). Goldin-Meadow (2006a) suggested that avéng least the close relation between
children’s early gesture use and their subsequatyt multi-word combinations is
evidence for an integrated language system (McNEIB5, 1992). She argues that if
gesture and speech were independent of each tdtkarcombinations of the two would be
classed as random events, with no developmentakguence. However, the findings
above show that children’s early pointing behavisunextricably linked with their early
multiword utterances, suggesting a consistentiosldtetween gestures and speech
(Capirci, et al., 1996; Iverson, et al., 1994).

Ozcaliskan and Goldin-Meadow (2009) however no&t tihis predictive relation
between children’s deictic gestures appears lintigtie transition between one and two
word speech. In their sample, when children weceeiasing their utterances beyond two

words to include additional arguments, they usedctinstructions equally often utilising
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both gesture and speech, and in speech aloneniisséhen that children use pointing
gestures to initialise the basic linguistic constian, but then flesh out these constructions
using the vocal modality (Capone & McGregor, 2084my & Waxman, 1998;

Ozcaliskan & Goldin-Meadow, 2009; Pizzuto & Capatuia, 2005). If this were the case,
then there would be little role for gestures beytretwo-word stage, as children would
have mastered multiple vocal strategies for compatiun. In reality, however, children
from around two years old begin to usenic gestures to provide additional semantic
information to their speediMayberry & Nicoladis, 2000; McNeill, 1985, 1992jddladis,
2002; Nicoladis, et al., 1999; Vallotton, 2010) eTiollowing section outlines research that

has investigated the development of iconic gestuarekildren before three years of age.

2.3.2. Relations between iconic gestures and $peec

According to McNeill (1985, 1992) children beginuse iconic gestures at the
ontogenesis of multiword speech (approximately yars of age). This view has been
supported by longitudinal work that has assessédreh’s iconic gesture production
beyond the second year (Nicoladis, et al., 199%aliskan & Goldin-Meadow, 2011).
Ozcaliskan and Goldin-Meadow (2011) reanalysed thegia from a previously collected
longitudinal sample (Ozcaliskan & Goldin-Meadow020, 2009), specifically focusing
on children’s production of iconic gestures betw&édrand 34 months of age. They found
that a higher proportion of children performedestdt one iconic gesture in their sample at
34 months (98%) compared to children at 14 mor@bg)( This sample of data revealed a
leap in iconic gesture production at 26 monthsgef. &8efore 26 months, children
produced very few iconic gestures (mean of 1 gegter observation session). At 26
months and beyond this mean rose to 4 iconic gesfpgr session (see also Zlatev &
Andren, 2009). Ozcaliskan and Goldin-Meadow (2GLiggest that this late occurrence of
iconic gestures, relative to deictic gestures s uthe difficulty of mapping the referent

to the symbol. While deictic gestures map ontowtbdd directly, and are linked typically
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to children’s ongoing perception, iconic gesturas relate to a number of different
concepts and can be influenced by the languadeedpeaker (Kita, 2009; Kita &

Ozyurek, 2003, 2007; Kita, et al., 2007). McNell992, 2005) argued that this ‘gesture
explosion’ begins with children enacting the tangelvements, using their own bodies as a
centre point (Sekine, 2009; Werner & Kaplan, 19&B)er time, this minimal distance
between the gesture and the concept being repesssnteplaced by gestures in which the
properties (size, shape etc) are not restrictédetdody, but are freely assigned (Doherty-
Sneddon, 2003; McNeill, 1985). For instance Sek2@®9) found that when describing
familiar routes (e.g., to nursery from home), cteldshowed age-related changes in their
frame of reference. Four year olds used a mucletaggsture space and their gestures were
closely related to the direction they were refeyrio. On the other hand six year olds
tended to create a gesture space in front of tHeesesuggesting that by this age children
are capable of separating themselves from their@mwent, relying instead on their

mental ‘image’ of the route being described (Dojp&@meddon, 2003; Werner & Kaplan,
1963).

Ozcaliskan and Goldin-Meadow’s (2011) suggesti@ ¢hildren’s production of
iconic gestures is linked to their understandingyohbols is supported by a number of
research studies that have found age-related chamgjee form of children’s gestures
when asked to describe actions to an experimdnbernstance, Boyatzis and Watson
(1993) found that three year old children, wheredsiuestions about everyday actions
(e.g., “how do you brush your teeth?”) used mabugy part as objedBPO) gestures
(e.g., using their finger to represent the stereftoothbrush), while five year old
children usedmaginary objec{(10) gestures (e.g., pretending to hold an imagina
toothbrush in their hand). This trajectory of urelending was also found by Bigham and
Bourchier-Sutton (2007), who measured childremsiprehensionf BPO and 10 gestures
(see also O'Reilly, 1995). These researchers dred(Elder & Pederson, 1978;

Jackowitz & Watson, 1980) suggest that childreoéic gesture production and
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understanding is linked to their ability to flexyalse symbols (Werner & Kaplan, 1963).
Namy et al. (2004) suggest that at around 26 matithdren are able to map iconic
gestures onto actions because (1) they are aplkerteive the gesture-to-referent mapping
required to understand that an iconic gesturepiesentational in nature, and (2) they have
an increased understanding of the communicatiwiidns that an iconic gesture may
have. This body of research suggests that childnenhic gestures become more abstract,
in Werner and Kaplan’s sense ‘distanced’ from bopérception and experience (McNeill,
1985). This gradual flexibility in using gesturesrepresent referents is mirrored by
children’s increasingly flexible use of objects idgrpretend play (see section 1.2.3).
Importantly, these iconic gestures aceipledwith speech rather than placeof
speech’ (Colletta, Pellenq, & Guidetti, 2010; McNeill, 1®Nicoladis, 2002; Zinober &
Martlew, 1985). These gestures can encode diffesem@ntic relations to those expressed
in speech (Alibali, Evans, Hostetter, Ryan, & MaaArnold, 2009; Goldin-Meadow,
2003). So-called ‘non-redundant’ (Alibali, et &Q09; Alibali, et al., 2000),
‘complementary’ (McNeill, 1992) or ‘supplementazcaliskan & Goldin-Meadow,
2005b, 2009) gestures contain semantic informatioich does not overlap with speech.
In contrast, ‘redundant’ gestures (Alibali, et 2009; Alibali, et al., 2000) are those where
the semantic content maps closely to the concusmedch. Alibali and colleagues (2009)
argued that non-redundant iconic gestures may && m®re frequently by children as a
communicative strategy to counteract difficultié®rpression in the spoken modality
(GoOksun, Hirsh-Pasek, & Golinkoff, 2010; Kendon020Kidd & Holler, 2009). They
tested this hypothesis by collecting narrative diata 17 children aged between five and
ten years, along with 20 adults. They compared 8paech (at the level of the word and
the clause) to a gesture ‘lexicon’ developed presiypwith a sample of 30 children of the

same age. They found that children produced saamfly more non-redundant gesture-

" Recently, Ladewig (2010) reported research whinptesised that speakers may use iconic gestures to
fill in” for a word (e.g., “the ball went like [g&ture]”). However, this example, while in isolatitmspeech
temporally, still only has real meaning when coasgdl in the context of the complete utterance (Andr
2010).
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speech combinations at both the level of the clanseword compared to adults. They
argue that this may result from children havingdelinguistic resources at their disposal
so they consolidate their spoken message with ggssthat contain additional semantic
information. This view is supported by Kidd and t0l(2009), who studied children’s
homonym disambiguation strategies. They found¢hadren resolved lexical ambiguity
(e.g., whether ‘bat’ refers to an animal or spartiiject) using differing communicative
strategies at different ages. Three year olds tetamlese speech coupled with a deictic
gesture to resolve lexical ambiguity, an ineffegtstrategy in the context of the task as
there were no concrete entities to which the atolald orient the naive experimenter. Four
year olds made a significantly higher proportiomdsambiguation attempts using both
iconic gestures and speech, than either three@ygar old children in this sample. Kidd
and Holler (2009) argue that while three year d¢ididcen’s high use of deictic gestures
may reflect general difficulties with the task, Idnén at four years old are using iconic
gestures as a compensation strategy to help theandinate their linguistic knowledge
with the pragmatics of the communicative event’qp0). On the other hand, five year
olds were more likely to make exclusively verbaahbiguation attempts, with Kidd and
Holler suggesting this is due to an enhanced utatetisg of the pragmatics required for
the task of disambiguation.

The Kidd and Holler (2009) study suggests thaticgestures are a ‘crutch’ for
speech for children as they attempt to deal wighlittguistic demands of the task. This is
in line with previous research on younger childifest suggests that once children master
linguistic skills in the verbal modality they prefithat modality over the gestural one
(Acredolo & Goodwyn, 1985, 1988; Goodwyn, et al0@; Namy & Waxman, 1998;
Stefanini, et al., 2009). For example, Stefanirale{2009) asked children between the
ages of two and seven to take part in a task wihesehad to name a number of pictures
that were presented to them by an experimenterdiiiegp animals, objects and objects).

They found an age-related difference in the nunolbeepresentationglconic) gestures

81



that the children produced, with children producangimilar amount of representational
gestures between the ages of two and three, bagdyour this number dropped
significantly. They suggest that in the contexaafaming task, where children have to
represent an image related to the word, these rgsstupport this representation by
providing additional motor information. As childrget older (around six to seven years of
age) and become more competent in linking a refécea word, Stefanini and colleagues
(Stefanini, et al., 2009; Stefanini, Recchia, & €ks2008) suggest that they no longer
need representational gestures to boost linguegpiesentations and they become
‘optional’.

This suggests that iconic gestures become reduagaamtommunicative tool as
spoken language skills increase. However, thetiolagesture plays merely a
compensatory role for speech (Goldin-Meadow, MdN&ilSingleton, 1996) and is not
important for communication in general has comeeurdticism from a number of
researchers (Holler & Beattie, 2003; Kendon, 2004yberry & Jaques, 2000; Mayberry
& Nicoladis, 2000; McNeill, 1992, 2005; So, Denér Goldin-Meadow, 2010; So, et al.,
2009). Indeed, Kidd and Holler (2009) themselvaggyest that children’s use of iconic
gestures may depend on the specific task demamdharcommunicative context. For
example, recent research on ‘common ground’ integjhdakers (Clark, 1996; Clark,
Schreuder, & Buttrick, 1983; Clark & Wilkes-Gibd€986) has found that manipulating
the shared knowledge between two interlocutorsatggnificant effect on iconic gesture
rates (Gerwing & Bavelas, 2004; Holler, 2010; Ho8eBeattie, 2005; Holler & Stevens,
2007; Holler & Wilkin, 2009).

The question to be addressed here is whether igasitire production in preschool
children is a reliable index of children’s advanests in speech. Nicoladis and colleagues
(Mayberry & Nicoladis, 2000; Nicoladis, 2002; Niedls, et al., 1999) suggest that
children’s use of iconic gestures is mediated bByustof their speech abilities, rather than a

domain-general cognitive ability. They hypothesideat children who have been exposed
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to two languages from birth (and thus have diffetanguage abilities depending on the
language being spoken), should have different ecgesture rates in each respective
language. To test this hypothesis, Nicoladis ef1&8199) observed five French-English
bilinguals between the ages of 2 and 3 %2 yearg®fand measured the number of deictic,
iconic, beats and conventional gestures that amlgroduced in each of their two
languages. They found that iconic gesture rates lg@ats) increased significantly over
time, while there was no increase in deictic onvamional gestures across age groups.
Additionally, mean length of utterance (MLU, whiishcalculated by dividing the number
of morphemes produced divided by the total numbetterances) was also significantly
correlated with iconic gestures per utterance th ltemguages. Children who were
stronger in English tended to produce more icopgtgres in English compared to French,
while the opposite trend was found for strong Fhespgeakers.

Nicoladis (2002) suggests that while deictic andvemtional gestures may be
acquired independently of speech, iconic gesturesied to speech development generally.
Supplementing the findings of Nicoladis et al. (QR%he found a clear language
dominance effect for the number of iconic gestymesiuced in a sample of French-
English bilingual children. Children also produdedger utterances when they used iconic
gestures compared to when they used conventiorg@iotic gestures. Nicoladis et al.
(1999) suggested that children’s iconic gestureg Ioeacorrelated with utterance length
due to their attempts to express more complex giackonic gestures, for example, have
been linked to verb use (Kita & Ozyurek, 2003; Nichis, et al., 1999; Ozcaliskan,
Gentner, & Goldin-Meadow, under review). Ozcaliskaml. (under review) suggest that if
iconic gestures are closely tied to the productibchildren’s early verbs, then children
should produce iconic gestures that representfgpseimantic meanings before they do so
in speech. They found that even though childrenlpeced their first verbs on average
seven months before they produced their first icgeistures, children used iconic gestures

to convey action meanings not expressed by thdy earbs.
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Importantly, these iconic gestures do not appebetoompensating for poor
speech production abilities. The children in thediadis (2002) study relatively rarely
used iconic gestures at points where they werengavouble finding words (20% of the
total iconic gestures produced). In addition, theeee relatively few iconic gestures
producedvithoutspeech (21% of total iconic gestures) suggeshagahildren were not

using iconic gestures as a compensatory stratedpg tised in place of speech.

2.4.  Conclusions

These two chapters have assessed the developnm&mhbbl use in three domains,
speech gestures and pretend play. The first aitimeathesis was to define what is meant by
the term ‘symbol’ and to discriminate symbolic atties from other activities that are
related, but do not meet the criteria of beingytsymbolic. Speech is inherently symbolic,
as speakers intentionally represent concepts thrtheguse of words that (in most cases)
bear little relation physically to the concept itsk the case of gesture production, iconic
gestures have been identified in the literatura eandidate for symbol use in both adults
and children (e.g., McNeill, 1985, 1992). Therefdhe focus of the present thesis with
regards to gesture production will remain with dheh’s iconic gesture production. For
children’s play behaviours, researchers have djstgined between sensorimotor,
functional and pretend play acts (e.g., Leslie,71%8aget, 1962). Pretend play acts are
symbolic because they involve the intentional uselgect or the creation of a role that is
counterfactual to the properties of the objectenspn (Baron-Cohen, 1987; Leslie, 1987;
Lewis, et al., 2000; Lillard, 1993b, 2001).

This chapter reviewed research that has exploeegalsibility that the relations
between pretend play and language are due to amutderlying symbolic
representational system. For children up until y@ars of age, there is a body of empirical
evidence that suggests a link between pretendgsldyanguage (Casby, 1992; Lewis, et

al., 2000; Lyytinen, et al., 1999; McCune, 1995p&h et al., 1984; Tamis-LeMonda &
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Bornstein, 1990, 1994; Ungerer & Sigman, 1984). Esv, the conclusions drawn from
these findings that both abilities are shaped bystime capacity to represent symbolically
is flawed for two main reasons. First, the ovei@tus of these research studies is on the
initial stages of symbolic representation in thege domains, and is limited to children
aged two years and below. Beyond this initial eraecg, there is evidence for a changing
relation between language and pretend play, iséimse that children use one symbolic
ability (language) to structure and maintain anofpeetend play, e.g., Goncu, et al., 2002;
Howe, et al., 2005). Second, as emphasised thraudghe present review, speech is not
the sole symbolic modality in language. Childrezesliest deictic gestures, although not
symbolic, are indicative and predictive of the @@woesis of multi-word speech (Capirci, et
al., 2005; Iverson, et al., 1994; Iverson & Gol#ieadow, 2005). In addition, at around
the same age as children begin to use objectptesent symbolically through pretend
play, they are also supplementing their spokenartaes with iconic (symbolic) gestures
(McNeill, 1985; Nicoladis, et al., 1999). These tyess in the second to third year have
been related to children’s advancements in spdgicioladis, 2002; Nicoladis, et al., 1999).
This increase in children’s iconic gesture produttias also been attributed to their
understanding of the communicative potential otges as a symbolic medium to
supplement the semantic information contained @esp (Alibali, et al., 2009; Boyatzis &
Watson, 1993; Namy, et al., 2004; Ozcaliskan & @GoeMeadow, 2011). Other studies
that have investigated children’s iconic gestudpction predicted that as children
become more competent representing through the lityodspeech, then iconic gesture
production will reduce in frequency (Kidd & Holl2D09; Stefanini, et al., 2009).
However, it is a possibility that the differencasconic gesture production across these
studies may reflect differences in the demands®task. For example, Nicoladis et al.
(1999) used observational data with a small samipliwe bilingual children, while the
Stefanini et al. (2009) study utilised a picturennag task, which was more restrictive in

nature as successful responses could be made né@tivard answers.
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Finally, no research study to date has investigdtedhree domains of symbolic
development of focus in the present thesis togetharsample of preschool children. This
is perhaps surprising given their apparent tempetations at around the end of the
second year (McCune, 1995; McNeill, 1985) and thygaaent similarities between
representing symbolically using objects and usiesfyres (Andren, 2010; Bigham &
Bourchier-Sutton, 2007; Boyatzis & Watson, 1993;rii¢e & Kaplan, 1963; Zlatev &
Andren, 2009). An aim of the present thesis isddrass this important issue by analysing

measures of these three abilities for concurredti@mgitudinal relations.
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Chapter 3: Research Questions for Present Thedibathods

The following sections outline the specific reséagioestions that will be addressed
in the present thesis and present an overvieweoiritéthods utilised. There is also a
section justifying the selection of the standardiseasures and the outlining the task

designed to elicit gestures from the children mphesent study.

3.1. Research question 1: Are there associati@tsden linguistic ability and the
development of pretend play in children between®4years of age?

The concurrent emergence of receptive, expressidgeetend play skills in the
earliest stages of development has led a numhbeofists to hypothesise strong
conceptual relations between these processes (Be20@2; Piaget, 1962; Werner &
Kaplan, 1963). Both speech and pretend play hage lxeked to children’s ability to
decontextualise themselves from their perceptioisrapresent symbolically (Andresen,
2005; Piaget, 1962; Vygotsky, 1978; Werner & KapH963).

The research that has investigated the relatibme®® speech and pretend play has
chiefly focused on the age when both skillsereerging(Lewis, 2003; Lewis, et al., 2000;
Lyytinen, et al., 1999; McCune, 1995; Tamis-LeMo&dBornstein, 1994; Ungerer &
Sigman, 1984). Little research has assessed whibtheelations obtained in these earlier
studies hold beyond the early multi-word stage, whaturally both abilities are becoming
more complex. By age three, pretend play has lbriified as having a role to play as a
tool for language growth (Andresen, 2005; Yawke383) and is involved heavily in the
negotiation of play schemes and the distributiorotés (Goncu, 1993; Goncu & Kessel,
1988; Howe & Bruno, 2010; Howes, 1985; Howes, £t18189). However, the question of
whetherspeech and pretend play emerge due to the saneeyind cognitions, and
subsequently whether this relation is maintainegr ¢ive preschool years, is lost in favour
of howthese abilities interact in pretend play scenafioasdeduce clearly the cognitions

underlying pretend play and speech it is necegsarywestigate relations between these
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domains of symbolic representation beyond thetrahémergence (Charman, et al., 2000;
O'Reilly, Painter, & Bornstein, 1997). | hypothestlat if the symbolic link between
pretend play and speech is maintained beyond ttia immergence of these abilities, first
there would be evidence of a significant concurrelgtion between these two measures
even when non-verbal ability is controlled for. 8ed, there would be a longitudinal
relation between measures of pretend play and bp&gecifically, both measures will
make a significanindividual contribution to later scores (Card & Little, 20@Ritherford,

et al., 2007). For example, when predicting a lptetend play measureoththe earlier
pretend play and the speech measures should nsageificant predictive contribution. If
an underlying symbolic capacity underlies bothiaibd then the opposite predictive effect
should also be found.

The present thesis investigates this questionapgichildren a standardised
assessment of receptive and expressive speech, withna standardised measure of
pretend play abilities. These measures are taketakof three times for each child during
the period of one year, between the ages of thrddaur (each testing phase

approximately six months apart).

3.2. Research question 2: How does children’sitcgesture use relate to their
linguistic abilities?

The second important issue raised from the rekesqglored as part of this review
has been that ‘language’ should not be considesethamodal. An increasing body of
research has identified that gestures are inekigidanked to ongoing speech, in both the
emergence of speech in children, and in adult comeation (Alibali, et al., 2009; Alibali,
et al., 2001; Kendon, 1994, 2004, Kita & OzyureB02; McNeill, 1985, 1992; Nicoladis,
2002; Nicoladis, et al., 1999). Of particular imtstrto the present thesis &enic gestures,
which appear to have symbolic properties (Baveldah&vil, 2000; DeLoache, 2004,

McNeill, 1985; Saussure, 1969).
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For children at the earliest stages of languageldpment, gestures seem to
indicate and reflect linguistic change (Camaionhgle 2003; Capirci, et al., 2005; Capirci,
et al., 1996; Goldfield, 1990; Goldin-Meadow, 19€#%ldin-Meadow & Butcher, 2003;
Iverson & Goldin-Meadow, 2005; Ozcaliskan & Gold#eadow, 2005b, 2009). Deictic
gestures in particular appear to be used by chltrdnelp them flesh out longer linguistic
constructions during the transition from one to-tward speech (Capirci, et al., 2005;
Iverson & Goldin-Meadow, 2005; Ozcaliskan & Goldveadow, 2005b). However, few
studies have investigated children’s iconic gestis@in relation to their developing
abilities in speech and those that have invesiigthtis issue have used a variety of
different gesture elicitation methods (NicoladiB02; Nicoladis, et al., 1999; Ozcaliskan
& Goldin-Meadow, 2011; Stefanini, et al., 2009).

To assess whether children’s iconic gesture usersetated to their capacities in
speech, children were given a task where they ®aeédcribe geometric shapes to their
caregiver (Graham & Argyle, 1975). This task walatmrative in the sense that the child
described the shapes to their caregiver, so tleatahegiver could express their
understanding of the description by drawing it.d_.tke measures of children’s pretend
play and speech abilities this was done three tiones the space of a year. From this task,
a number of measures were obtained relating tdm@mlsoverall gesture use and
specifically to theiiconic gesture use.

There are two competing possibilities. First, dnec gesture production is linked to
a general capacity to represent symbolically ilexrilble way (Boyatzis & Watson, 1993;
Namy, et al., 2004; Ozcaliskan & Goldin-Meadow, 2)Ive may expect to find that
children’s symbolic gesture production (as indidatg their iconic gestures) relative to
other forms of gesture production would increaser @evelopmental time. We also expect
to find that children’s iconic gesture productionmd have a concurrent relation to
another symbolic measure, that of speech (Nicoladlial., 1999). However, a second

possibility is that children’s iconic gesture pratlan reduces over time, as children come
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to prefer the spoken modality (Iverson & Goldin-Mew, 2005; Kidd & Holler, 2009;

Stefanini, et al., 2009).

3.3. Research question 3: To what extent arehteetsymbolic representational
capacities of spoken language, gestural commumioatand pretend play related
between 3 and 4 years of age?

The first two research questions both investigdtiether there are pairwise
relations between two symbolic domains (preteng plad speech, and speech and
gestures respectively). The theoretical positigui@ed by this research revolves around
the view that if one symbolic system underlies ¢htgee domains then correlations and
predictive relations should be found between thBradet, 1962; Werner & Kaplan, 1963).
Thus far, no research study has investigated tiese areas of symbolic understanding
simultaneously. Studies exploring the early refsibetween pretend play and speech have
neglected the communicative role of gesture. Gihertemporal relation between the
ontogeny of children’s multiword speech, their pret play and the production of their
iconic gestures, an aim of the present thesisfidl this gap in knowledge by assessing the
relations between all three symbolic domains dutimegfourth year. For this purpose the
present study uses a longitudinal design, whi@bie to assess different accounts for the
development of the specific symbolic abilities mteirest in the present thesis (e.qg.,
Rutherford, et al., 2007).

The first paper examines concurrent relations betwpretend play, speech and
iconic gesture production in a sample of childrgach3;3 years. | predict first that there
will be a ‘triad’ of concurrent relations consigiinf significant associations between
speech and pretend play, speech and iconic ggstodection and finally between pretend
play and iconic gesture production, when non-veabdlty is controlled for. If the
capacity to represent symbols in these three d@maimdicative of a shared cognitive

ability underlying them, then the same triad o&tieins is expected to be found across
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development. | test this hypothesis in the firgigrawhich focuses on data collected when
the children were between 38 and 40 months olddtition to investigating relations
between pretend play and speech, and gesture aedrsfresearch questions 1 and 2), this
correlational analysis extends to relations betwaetend play and gesture production.
Previous research (Bigham & Bourchier-Sutton, 2@lder & Pederson, 1978; Tomasello,
et al., 1999) has suggested that pretend play estlig use may be part of the same
‘representational continuum’, and related to simalailities in using a signifieftexibly to
indicate the signified. If this is the case thearéhshould be a concurrent relation between
children’s pretend play and their iconic gesturedoiction even when non-verbal ability is
controlled for. In the second paper, this analisegain performed on the same sample of
children at 3;9 years and 4;3 years of age, and tnmexplore the possibility of
developmental changes in the relations betweer thigiities during the fourth year.

Second, in addition to the triad of concurrenttretes predictedvithin testing
phases that constitute part of the present the@sismain-general capacity for symbols
underlying these three abilities would also revisalf betweertesting phases. The second
paper focuses mainly on data points taken apprdeisnaix and twelve months after the
initial testing date. This longitudinal data enalllee tracking of developmental changes in
each of the three symbolic abilities of interegehevith the possibility of finding
predictive relations (Baddeley, Gathercole, & Paywad 998; Card & Little, 2007).

As for the first research question, we would exgectier measures to make a
significant predictive contribution to later scar&pecifically, if all three of the symbolic
abilities of interest are mutually influenced bywarderlying ability with symbols, we
would expect to find that all three of these meeswvould make an individual and
significant predictive contribution to later scarésr example, pretend play scores at the
final testing phase would be predicted by (1) prétplay score six months previous, (2)

speech score six months previaumsl (3) the iconic gesture measure six months previous
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An alternative possibility is that an initial domageneral capacity to understand
symbolic reference up to around the end of thersggear, begins to ‘branch out’ as other
external factors take hold on each of the threebeyim capacities. For example, as
discussed in section 1.6.3, pretend play succesisl@n children is governed in part by
their abilities to recognise pretense in otherstaed understanding of the intentions
underlying the actions of peers. Other influenaeshe development of pretend play
include the ability to maintain pretend ‘worlds’high is likely to be influenced by
increases in working memory (Skolnick & Bloom, 208%yman, et al., 2009b), and object
recognition, which influences how children undemsitéhe ‘symbolic affordances’ of a toy
(Smith & Jones, 2011). For speech, O'Toole and (GRB0O6) suggest that what initially
begins as a domain-general capacity to represemtbayg in the spoken domain (reflected
in increases in vocabulary) specialises into a spegific ability, as children become
more exposed to linguistic input. According to Kdafi-Smith (1998) over
developmental time, children’s ever-increasing eigoee with different kinds of linguistic
input contributes to the development of a spe@dlisapacity for language, which is
separate from other symbolic domains, notably pefday. However, as discussed in
section 2.2, the links between these abilitiematdost, as pretend play success is
dependent on children being able to introduce aaihtain pretend play scenarios. It may
be found then that there is a particular prediativection, where speech ability influences
children’s later pretend play abilities but noteviersa. Iconic gestures in turn may have
no predictiverelation with either pretend play or speech, bayie paced by the
development in the spoken domain (Nicoladis, etl&99; Ozcaliskan & Goldin-Meadow,

2011).
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3.4. Research Question 4: How do children incogp@isymbolic gestures into their
own gesture repertoire?

In the current longitudinal study, | hypothesilsattover time children, in the
context of a picture description task, will increakeir use of iconic gestures relative to
their overall gesture use. | also predict that tegelopment will bear a close relation to
their individual advancements in speech, as medqwea standardised test. These
predictions are based on previous research tharhpbhasised a strong relation between
speech and gestures at emergence (section 2.3dly) adults (section 2.3). However,
currently there is little knowledge about how cheld incorporate gestures into their
descriptions of novel objects. For example, ar&dobm’s gestures influenced by
conventional routines established with the cara@ividhere are two motivations for asking
this question in the present thesis. First, reselas shown that children can learn
symbolic pretend play actions with novel objectsrbitating the actions of an adult
(Nielsen & Christie, 2008; Rakoczy, et al., 200B805b; Striano, et al., 2001). If children
learn iconic gestures through imitative procesgaegould inform the findings of the
longitudinal study because it would be evidence itanic gestures, like pretend play are
both influenced by similar social learning processecond, children’s earliest
representational gestures emerge around the saraas their first words, and appear to
be part of specific interactive routines with thearegiver (Acredolo & Goodwyn, 1985,
1988; Capone & McGregor, 2004; Goodwyn, et al.,@0Blowever, the symbolic status
of these gestures has been challenged (CaselDd; 18&kowski, 2008, 2010; Tomasello,
et al., 1999). By three years old, children havgulbeto use iconic gestures as part of their
communicative repertoin@ith speechather thann placeof speech (McNeill, 1992;
Namy, Acredolo, & Goodwyn, 2000).

So far, no study has investigated whether childienthe gestures of an adult to
help them describe a novel object or entity ofriegg and if they do so whether the

imagistic properties of the gesture itself hasla o its use as a representative strategy
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(Cook & Tanenhaus, 2009; Feyereisen & Havard, 18@8tetter & Alibali, 2010;

Hostetter & Skirving, 2011). The third paper prdasédnn this thesis aims to address this
question by asking children to describe a numbewwetl objects to their caregiver (who
can't see the objects), after (a) seeing gesthagsighlighted a property of the object (a

physical feature or a potential movement of thect)j or (b) not seeing a gesture at all.

3.5.  Methodological considerations and rationale

To address the first three research questions oangeconcurrent and longitudinal
relations between three symbolic domains, it waessary to identify measures that tested
the children’s abilities in these areas. It wae aisportant to focus on treymbolicaspects
of these domains, not just on the generalised beha\vFor example pretend play can be
defined separately from functional play, which @ns$ fewer symbolic elements (Lewis,
et al., 2000; Seefeldt & Barbour, 1987; Ungererignan, 1981; Williams, Reddy, &
Costall, 2001). It was also necessary to considdr the analyses possible from the
measures obtained, and the practical consideratiopsrforming the longitudinal study
itself (e.g., demands on children’s time and cotregion). The following section
introduces the measures adopted throughout théuelingal study and provides a rationale

for their selection.

3.5.1. The Test of Pretend Play (ToPP)

The ToPP (Lewis & Boucher, 1997) is a standardisedsure for children between
one and six years old. It is designed to assesdrehis abilities in the three main forms of
pretend play that have been previously identifiethe literature (reference to absent
objects, object substitution, and attribution cétpnd properties, Baron-Cohen, 1987,
Leslie, 1987). The ToPP also has the added adwawffdaeing able to favourably score
children who are able to combine play schemes @ollow a sequence of pretend play

behaviour.
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The ToPP is designed to be an assessment of ith&s @bility to engage in pretend
play using a variety of age appropriate objectsvidus research suggests that children’s
pretend play is boosted by adults taking an actilein the creation of the pretend
scenario (Fiese, 1990; Haight & Miller, 1993; LaakBoikkeus, Eklund, & Lyytinen,
1999; Slade, 1987; Tamis-LeMonda & Bornstein, 1994p structured section of the test
(used in the present study) allows the caregivéetpresent during the administration of
the pretend play assessment, but the actual admatios of the test is highly controlled in
terms of the objects used and the manner of adiratian (i.e., the experimenter tests
each child). For the items which involve an instimit element, the administrator is given
strict verbal instructions which they quote verbaéfter presenting each object. For the
modelled pretend play actions, the administratsrdpecific guidelines for how to present
the pretense to the child. For example, when theiradtrator ‘makes the teddy feel
poorly’, they are instructed to place the handhefteddy on the stomach region and
supplement this with groaning noises. This meaasiths possible to separate the role of
the caregiver from the child’s symbolic represeaantsl abilities shown through pretend
play (Lyytinen, et al., 1999). However, the pregessenarios, while controlled by the
administrator, are still social in nature as thegustrator actively engages the child by
demonstrating ways to play with the objects.

Finally, the structured version of the ToPP hamnltested for test re-test validity
(Clift, Stagnitti, & DeMello, 1998; Stagnitti, 2094This suggests that it is appropriate for

multiple uses with the same sample of children {ss#e 3.1 for item list).

3.5.2. Clinical Evaluation of Language Fundamesitd&reschool (CELF)

The CELF (Wiig, Secord, & Semel, 2000) is a UKdzhtanguage measure which
contains a number of subtests designed to asst#ssdoeptive and expressive language in
children aged between three and seven years ofk€el$eparate subtest scores can be

standardised separately and added together toderavtomposite score. In the present
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Table 3.1:Item list for the Test of Pretend Play (adaptednficewis and Boucher, 1997).

Section: Materials Play Type Instructed/ modelled play

ltem act

I:1 Bowl and spoon Reference absent object  "Shevwhaw you eat your
breakfast"

l1:1 Doll and top One substitution "Show me how tiddl puts
on her hat"

1:2 Doll, counter and Two substitutions "Show me how the doll puts

box a plate on a table”

11:3 Doll, tub, cloth Three substitutions "Show me how the doll

and stick rows a boat on the water"

I1:4 Doll, perspex reel, Four substitutions "Make the doll go down a

board, and box hill in a sledge into snow"

1 Teddy Reference absent object  Teddy drivingaa
"Show me how teddy has a
drink”

[:2 Teddy Property attribution Teddy feeling pbor
"Show me how teddy feels
sad"

l:3 Teddy Substitution Teddy being a bridge
"Make teddy be a bird"

l:4 Teddy Scripted play Teddy going shopping
"Make teddy get ready for
bed"

V:1 None Substitution Being a tree
"Show me how you can be a
rabbit"

V:2 None Reference absent object  Eating ice cream
"Show me how you ride a
bicycle"

IV:3 None Property attribution Feeling cold
"Show me how you feel
happy"

IV:4 None Scripted play Bathing baby

"Show me how you get up
in the morning"

study a shorter version of the test (‘quick tess used as it reduced the length of the test

from around 44 minutes to 19 minutes, thus reduttiedikelihood of child fatigue during

the course of testing. This consisted of one réeepind one expressive subtest.
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The CELF has also been subject to reliabilityings(see Wiig, et al., 2000).
Although there is some evidence for practice effeictthat children’s re-test scores were
consistently higher than initial test scores, tifeence was non-significafit Internal
consistency was high, with Cronbach’s alpha rangetgveen 0.84 and 0.92. The CELF
has also been used in previous longitudinal reeg&ce, Burchinal, & Roberts, 2004).

See Table 3.2 for the item list for the receptivbtest of the CELF.

3.5.3. Raven’s Coloured Progressive Matrices (Raje

The first two measures assess children’s capadaieepresent symbolically in
pretend play and speech (production & comprehehsibowever, there is the possibility
that correlations or predictive relations betwesse measures may be due to a general
cognitive capacity, not to a specific symbolic agpa To remedy this potential issue, it
was necessary to obtain a general cognitive medsatreould act as a control, suitable for
partial correlation analysis. Raven’s Coloured lPesgive Matrices (Raven, 2004) is a
thirty six item test which asks participants toestlthe correct piece (out of six options)
that completes a main picture. The main advantédgsing Raven’s is that involves very
little verbal instruction to be understood, andsores are unlikely to be influenced by
children’s speech comprehension. Therefore, pediaom on the task is not likely to be
due to children’s understanding of the demandb®task.

Additionally, Raven’s only takes a short time thranister (15 minutes) and as a
result is appropriate given the potential for clidtigue while performing a battery of tests.
A number of studies have found good levels of testst reliability in a number of
populations (Brouwers, Van de Vijver, & Van Hem@®09; Cotton et al., 2005; Facon &
Nuchadee, 2010). As Raven’s was not standardiségbtage of the children used in the

present study, the raw scores were used.

8 For the two measures that constitute the ‘quisk {énguistic concepts and recalling sentencesantext)
the difference in standardised scores betweemigste-test were 0.4 and 0.7 respectively.
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Table 3.2:Item list for receptive subtest of the CELF (adddtem Wiig et al., 2000).

Item Picture Description Instruction
1  Four bears Point to one of the bears
2  One, bear, one elephant, one  Point to the elephant first, and then point to
giraffe and one monkey the giraffe

3  One bird, two cats and one dog Point to eithedibg or the bird
4  Three dogs. One eating, two notPoint to a dog, but not the one that is

eating eating
5 Three fish and two cats Point to a fish or a cat
6  Two tigers and two giraffes When | point to atigyou point to a
giraffe
7  One bird, one tortoise, one dog Point to the cat and then to the bird
and one cat

8 Three giraffes and two elephants  Point to thplelat next to the giraffe

9 One tortoise, one fish, one bear Point to the bear, the tortoise and the fish
and three birds

10 Three elephants Point to the first elephanhénline
11 Two elephants, two giraffes and After | point to a monkey, you point to an
two monkeys elephant and a giraffe
12 Four fish and one tortoise Point to the torttwstore you point to a
fish

13 One cat, one tortoise, one bird, Point to the animal in the middle
one dog and one fish

14  One monkey, one dog, one cat Point to the monkey before you point to
and one tortoise the tortoise and the cat

15 One bear, one monkey, one Point to all the animals except the bird
tortoise and one bird

16 Four birds Point to the last bird in the line

17 Three tigers and one monkey Point to eitheheionkeys and all of
the tigers

18 Three tigers and two bears Point to some ofiglees

19 Fourtigers and one bear Before you point tdotreer, point to a
tiger

20 Two elephants, one, tiger, one P%int to the giraffe after you point to an

giraffe and two monkeys elephant and a monkey

3.5.4. Gesture Elicitation taSk

Children were asked to describe five pictureh@rtcaregiver, so that the
caregiver could attempt to draw each picture ofaakopiece of paper (Graham & Argyle,
1975). Piloting with this method found that thelabbrative nature of the task made it
highly engaging for children to participate in, ahé complexity of the shapes was

appropriate for the age of the children. Other iilgges for the gesture elicitation task

29 Called “picture description task” throughout studhapters.
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included a picture naming task (Botting, Richesyi&a, & Morgan, 2010; Stefanini, et al.,
2009; Stefanini, et al., 2008) or asking childremarrate a video (Alibali, et al., 2009;
McNeill, 1992, 2005). As the naming task utilisgdStefanini and colleagues could be
completed successfully with one word responses tésk was not deemed suitable as a
measure of children’s iconic gesture productioatreé¢ to their overall speech
performance. Pilot studies using a narration tasikd that children almost exclusively
produced iconic gestures, but only in small numberapared to the picture description
task (many not producing any gestures at all).h&spresent research focused on preschool
children’s iconic (symbolic) gestures relative tber non-symbolic forms of gesture, it
was decided to use the picture description tagleteerate a gesture measure for each child.
In addition to the gesture elicitation task, naligtic data was also obtained across
the three testing phases. For this naturalistia,ddtildren and caregivers were left alone
for a period of ten minutes with the instructioasatt as naturally as possible. They were
given some information about potential subjectsmlio about and picture cards to stimulate
interaction. These data were not analysed for tiipgses of the present thesis, but will be

utilised for the purposes of ongoing and futureaesh studies (see section 7.6.1).

3.6. Data collection and coding

Out of the 49 caregivers and children recruitethatnitial testing phase, 36
expressed a preference for being tested at homéh&dAd3 laboratory based children,
testing took approximately two hours in total atleaf the three testing phases. This was
extended however if children revisited the labanathue to testing fatigue. This occurred
seven times during the first testing phase, fouet in the second testing phase and twice
at the third testing phase. For the home testddrei, the approximate travel time for
each testing session was an hour, in additiondaithe taken for testing to take place.

Overall, data collection took over 400 hours.
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Taken together, scoring of the standardised testsapproximately 75 hours
(about 10 minutes per test). Coding of the gestlicgation task took a significant amount
of time, as it included transcription of the utteras, identification of the gestures and the
coding of each of these gestures. There was atlitadhl time taken to train the
reliability coder. Coding of the task was done az@mmonths at approximately 20 hours
per week. Taken together, transcribing, codingratidbility training took an estimated

2000 hours.

3.7. Longitudinal method

Two aims of the present thesis are (1), to estalisether concurrent relations
found between symbolic measures before childrechreao years of age are observed
beyond this stage, and (2), to find whether theegoaedictive relations between these
measures developmentally. For the first aim itasgible to use correlational analyses at
each of the three testing phases to determine &b edgree a relation exists between two
guantifiable variables at a single time point. Ofise, this concurrent correlational
method cannot imply causality. In the present sttiiy hypothesis is not that one
symbolic domain (e.g., speedatgusesanother (e.g., pretend play) but that they mai bot
have the same cognitive origin (Bates, et al., 1®1&8get, 1962; Werner & Kaplan, 1963).

As the present study focuses on the developmehest abilities between the ages
of three and four, it was appropriate to invesggaese abilities across time. Using a
between-participants design, although it would Haee the advantage of reduced
participant attrition (Breakwell, Hammond, & Fifetsaw, 2000), has the problem of
confounding age and the abilities of the cohortr@CaLittle, 2007). Removal of the
potential for a cohort effect is beneficial for fiesent study, as it negates the possibility
that the changes observed across the three tgdtasgps are due to individual differences,

and not due to maturity in children’s symbolic ciigms (Coolican, 2004).
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A typical issue with longitudinal researchpisactice effectslt is possible that
children will improve on the tasks due to havingfpened them before. Of course, this is
a possibility in the present study. However, ittpected that the stability across time for
the measures obtained will be high, as previousares using the standardised measures
has found good levels of test re-test stabilitg (sections 3.5.1 — 3.5.3). In other words,
any potential practice effect found across theghesting phases will be similar for each

child, and therefore should not significantly impan the results obtained.

3.7.1. The longitudinal sample

Overall, 49 caregiver-child dyads were recruitedthe studies using a number of
strategies (see paper one for details of the methbrecruitment, and appendices 1-2 for
the parent information sheet and consent form)amats collected from the caregivers on
their first follow-up visit to gather informatiorbaut their age, education and current
employment (Table 3.3, see appendix 3 for questima)

In general, the sample consisted of caregiversabwy age of 33 who were
educated to degree level or above (62%). There amiefive caregivers aged 32 or below
who had not attained an undergraduate degree (I86) distribution may reflect older
and more educated caregivers’ increased interestidies focused on child development

generally. 33 (70%) of caregivers were in eithdrdupart-time employment.

3.8.  Structure of the empirical chapters

The following three chapters constitute three erogiiistudies, preceded by a short
introduction. Chapter 4 investigates the concurrelations between the three domains of
interest (speech, gestures and pretend play) ith#ss in children aged between 3;2 and
3;4 years, using both standardised measures ask @ésigned to elicit gestures. Chapter
5 extends these initial findings further, by exaimgnthe potential for longitudinal relations

between these measures. Chapter 6 aims to exiibgleen’s iconic gesture production in
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Table 3.3:Age and education category membership for caregiver

Age
Education 19-24 25-32 33-40 41+
High school 2 0 2 1
College/sixth form 0 3 5 0
Undergraduate degree 1 2 12 4
Postgraduate degree 0 2 6 7

more detail, by exploring how children incorportite gestures they have previously
observed into their own descriptions of previoustgeen objects. In the general
discussion section, | summarise the main findingsralate them to theories of symbol
development in preschool children. | address p@klmitations of the research and

outline directions for future study.
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Chapter 4: Empirical Paper One

Theories of symbolic development in children henaenly focused on the
ontogenesis of these abilities before the endettdtond year. As assessed in detail in
chapter 1, there are three symbolic capacitieseim&trge at around this age: the use of
speech as a communicative medium, the capacitilofren to use objects or themselves
as a symbolic medium through pretend play, andiieeof gestures to represent events or
objects through the body and hands. In this vidwden are initially context bound to
their ongoing sensorimotor perceptions. Over dgwakntal time, sensorimotor activites
reduce in prevalence, while symbolic activitiesdrae more frequent. In sections 1.3 to
1.6, the theories of Piaget, Vygotsky and Wernaeweeitlined and the social-cognitive
underpinnings of children’s symbolic developmentavassessed. Taken together, the
body of research explored in the present thesigesig that children’s symbolic capacities
are governed by similar processes and thus matifestselves behaviourally at similar
times.

In sections 2.1 to 2.3, the potential for pairwiskations between the domains of
interest were reviewed. For speech and pretend alaymber of theoreticians and
researchers have argued that pretend play andhspezmextricably linked (Andresen,
2005; Bates, et al., 1979; Bruner, 1966; Fein, 188dolich, 1977; Piaget, 1962; Shore, et
al., 1984; Vygotsky, 1978; Vygotsky & Luria, 1994istorically, this connection has
derived from the constructivist perspective of Bitagvhich suggested that pretend play
provides an important opportunity for cognitive aetech development in children
(Yawkey, 1983). The apparent shift from sensorimtaicsymbolic representation is
regarded by theorists as a major cognitive achievenvhich isexpressedhrough both
speech and pretend play (McCune-Nicolich, 1981; M€} 1995; Piaget, 1962; Werner &
Kaplan, 1963). Werner and Kaplan (1963) proposatltttis shift from the sensorimotor to
the symbolic is caused by children achieving at&tise’ between what they perceive and

what they represent (Keil, 1989). By going throtigis ‘distancing’ process, children learn
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that they are separate from other people, andthjatts can be represented using signs
and symbols (Bruce, 2005).

Symbolic development in speech is the increassggatl linguistic symbols in an
decontextualised way (Andresen, 2005). Over titmerg is a shift to conventionalised
speech, with increased symbolism and arbitrarimasdved (Crain, 1992). In Werner and
Kaplan’s own words, there is “a progressive difféiaion or distancing between the inner
form of a symbol (the connotational dynamics) dmeléxternal form (the phonic or written
vehicle)” (Werner & Kaplan, 1963, p. 238). At arauthhe same time that children are
using their first arbitrary symbols in the domairspeech, they are also beginning to
develop skills in pretend play (Bergen, 2002; F&B81). This has been linked to both the
emergence of social-cognitive capacities (sectioAs 1.6) and to a domain-general
symbolic ability (section 2.1). However, there wes® main issues raised with this
research. First, no research had investigateddtempal for relations between pretend
play and speech to be maintained beyond the etitefecond year. From section 2.2 it
became apparent that the focus of research on ptdschool children had changed from
exploring the potential for predictive relationdween symbolic measures,towchildren
use their symbolic capacities in speech to strediueir pretend play activities. Second, no
previous research investigating relations betweetepd play and speech has investigated
‘language’ bi-modally. It seems that childrercenic gesture use is linked to their
symbolic language proficiency (Capone, 2007; Gul& Narasimhan, 2010; Nicoladis,
2002; Nicoladis, et al., 1999; Sekine, 2008, 20@®nic gestures are naturally occurring
symbols that are a regularly produced in spealketesyday communication (McNeill,
1992) and begin to be produced from around thenipagg of the third year, which
matches temporally with the emergence of multi-wgpdech and pretend play.

I hypothesise that if all three symbolic domaihgterest here are influenced by a
general representational capadigyondinitial emergence then there will be a triad of

relations found between three measures that taghitdren’s symbolic capacities in these
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domains. This would include not just pairwise rielas between pretend play and speech,
and pretend play and iconic gesture productionalad a significant relation between
pretend play and iconic gesture production. A nunatb@revious studies have placed
symbolic representation with objects and gestunethe same representational
‘continuum’ (Bigham & Bourchier-Sutton, 2007; Boyet & Watson, 1993; Jackowitz &
Watson, 1980; Tomasello, et al., 1999). This ikdohto children’s use of objects and
gestures as flexible signifiers (DeLoache, 2000rWe& Kaplan, 1963).

An alternative possibility is that although an ardging symbolic ability explains
the emergence of the symbolic behaviours observetiidren at around two years of age,
these three domains are about to diverge as ditfelemmands take hold on their success
(Charman, et al., 2000; Karmiloff-Smith, 1992; QlIReet al., 1997). If this were the case,
then there would be a specific pattern of reswlts@. First, there may be a relation found
between speech and pretend play, as success wtdnpe has been linked to children’s
abilities to negotiate and comprehend play acti{gge section 2.2). Second there may be a
relation between iconic gesture production andsffeeech measure, as previous research in
younger children has found that iconic gesturegpavduced with longer utterances (see
section 2.3.2). However, the third relation betwpestend play and iconic gesture
production would not be found.

The first paper that follows investigates thesesiions. This paper is currently
submitted for publication, and is co-authored kiy&@i Child, Anna Theakston and

Simone Pika.
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Paper one: Investigating preschool children’s syhtepresentation in three domains:
Pretend play speech and gestures
4.1. Introduction

The burgeoning cognitive capacities of childrenéhblnng been of interest to
psychologists (Bates, et al., 1979; Goswami, 18@28miloff-Smith, 1992; Piaget, 1962;
Tomasello, 1999; Vygotsky, 1962; Werner & Kapla@63). Children are unique in their
exceptional abilities to engage in language antepceplay, and one skill identified as
potentially underlying both of these abilities ygrgbolic representation (Deacon, 1997,
DeLoache, 2004; DelLoache & Burns, 1994; Piaget21@erner & Kaplan, 1963).
Deacon (1997) for instance argued that humans'ugnapility to use language is borne out
of their ability to symbolically represent objeatsents and scenes of interest beyond their
ongoing perception. In other words, they are ablemove themselves from sensorimotor
perception, and discuss events not present initheaediate world (Piaget, 1962).

There is some evidence that behaviours that apptestwined with children’s
symbolic representational ability emerge over tae developmental trajectory. For
example, at nine months of age children begin poagent objects and events symbolically
in a number of cognitive domains such as commuioicand play (McCune-Nicolich,
1981; McCune, 1995; Shore, et al., 1984). Howewearrder to examine the cognitive
underpinnings of these symbolic representationiitiab it is important to demonstrate
not only concurrent emergence, but also relati@taéen them. The following section
presents an overview of the research that hastigaésd the development of
representational abilities in young children thatkeause of symbols, and has sought to

find links between them.
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4.1.1. Relations between pretend play and language

So far, researchers have mainly focused on theaelbetween pretend play and
language abilitie¥. Language has been identified as consisting ofrwdalities; that of
speecrand movement of the hands and arms, termed gestumxi(i€, 2004; McNeill,
1992). Research that has investigated the relagbmeen play and language has focused
mainly on the speech modality (Bates, et al., 1%&M, 1981; Garvey & Kramer, 1989;
Lewis, et al., 2000; Lyytinen, et al., 1999; Shatal., 1984; Werner & Kaplan, 1963).
Speech is symbolic because the form of the wodlf is the written or spoken form)
bears no physical resemblance to what it represeresend play is symbolic because
children have to readily represent an object omgedves as having properties or attributes
that differ to the physical or emotional realitgr Example pretending a block is a car, or
that a bear is ‘sad’ (Garvey, 1990; Leslie, 1983is, et al., 2000). These forms of
pretend play begin to be a prominent part of ckits behaviour from around eighteen
months (Nicolich, 1977), coinciding with the onsémultiword phrases and considerable
increases in vocabulary in the linguistic domaiat@3, Bretherton, & Snyder, 1988). It has
been argued that the parallel improvements obsenvéigbse two domains are suggestive
of a common cognitive symbolic capacity underlyloogh (Bergen, 2002; McCune-
Nicolich, 1981; McCune, 1995; Piaget, 1962; Weikdétaplan, 1963). In other words,
pretend play and speech are equally dependengenexal ability for children to use and
manipulate symbols. Indeed significant relationgehaeen found between children’s
earliest pretend play acts and their early langusge(Charman, et al., 2000; Lyytinen, et
al., 1999; McCune, 1995; Tamis-LeMonda & Bornstd®@94; Ungerer & Sigman, 1984).

A problem for current research assessing the osldtetween language and play in
children is that it has so far only considered laage in one modality; that of speech.

However, an increasing amount of research hasiglgbld the apparent link between what

%0 We distinguish here between ‘pretend’ or ‘symbaiiay and ‘functional’ play. Functional play is fiteed
as the appropriate use of an object for the pupibseas designed for (Lewis, et al., 2000; Se¢féld
Barbour, 1987; Ungerer & Sigman, 1981; Williamsakt 2001), while pretend play involves using &eot
or action with the intention of representing sorimaitelse (e.g., Leslie, 1987).
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is expressed verbally via speech and what is repted visually through movements of
the arms, hands, head and postures in the forrastfiges (Kendon, 2004; McNeill, 1992).
Researchers suggest that gestures and speechrtavétha same computational system on
the basis of their concurrent nature and their sg¢imeelation to one another (McNeill,
1992, although see Kita (2000) for criticism ofstkiew), and may coordinate at the
conceptualisation stage (Levelt, 1989) of langyageluction (de Ruiter, 2000; Kita, 2000;
Kita & Davies, 2009; Kita & Ozyurek, 2003). Thesestures include so callétbnic
gestures which are imagistic, typically co-occuthvépeech, and are often reliant on
speech to provide context (Goldin-Meadow, 2003 addition to iconic gesturedeictic
gestures are pointing movements that are not btmspeech but are used to show or
request concrete elements of the gesturer’'s envienih (McNeill, 1992).

While research has tended to focus particularlyheradult speech-gesture system,
there is evidence that gestures form an importaritgs children’s earliest communicative
repertoires (Bates, et al., 1989). We will now ¢desthe development of gestures in

young children.

4.1.2. Development of gesture use in children

Gestures have been identified as having a unigpactron children’s speech
development at its early stages. For children,taegestures are an integral part of their
earliest communication at around 10 months of pgm;iding a useful means for
establishing an adult’s attention or requestingettimg from them (Bates, et al., 1979;
Bates, et al., 1975; Capone & McGregor, 2004). Rebehas suggested that deictic
gestures enable children to communicate longemaor@ complex propositions in the
transition from the one to two-word stage (Capietial., 2005; Ozcaliskan & Goldin-
Meadow, 2005b). Capirci and colleagues (2005)ristaince found that prior to 16 months,
children communicated in the gestural modalityémpout objects and to request actions.

By around 17 months they were able to convey tveogs of information together; one by
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using a deictic gesture and one by using speecthefdge of 23 months however, children
were able to communicate two pieces of informatiotine verbal modality alone (see also
Ozcaliskan & Goldin-Meadow, 2005b). In additionh#s been found that gesture
production at nine months can predict later speechpetence at around 15 months
(Carpenter, Nagell, Tomasello, et al., 1998) anchbalary development at 42 months
(Rowe & Goldin-Meadow, 2009b).

Children have also been found to use iconic gestiareepresent objedefore
they obtain a verbal label for them (Acredolo & @agyn, 1988; Namy & Waxman, 1998).
Iconic gestures are interesting to researchersukedhey symbolically represent an action
or event through the hands (Goodwyn, et al., 209a8jny and Waxman (1998) found that
at 18 months children readily learned iconic gedtlabels and verbal labels to represent
objects, and these symbolic labels showed littlerlay (i.e. children useeithera verbal
label or a gestural label for each object). Howeligr26 months of age children were less
likely to learn gestural labels for objects, inst@gting to learn verbal labels, suggesting a
movement to the verbal symbolic domain.

Together, these studies suggest that advancesturgecommunication may
precede and be predictive of advances in spokeuége. However, research has only
investigated the link between speech and gestuteaarliest stages of language
ontogenesis. As children begin to produce multiwgtdrances more often, they also
begin to use more iconic gestures parallel to thgéech (Capone & McGregor, 2004,
McNeill, 1985, 1992; Nicoladis, 2002; Nicoladis,®0Q Nicoladis, Mayberry & Genesee,
1999; Nicoladis, Pika & Marentette, 2009; OzcaliskaGoldin-Meadow, 2011). So far,
the development of iconic gesture use in prescbloddren has not been studied in detail.
Mayberry and Nicoladis (2000; see also Nicoladialgt1999) showed that children
increase their use of iconic gestures over timeolddis et al. (1999) for instance observed
the gestural behaviour of five French-English lgjial children between the ages of 2

years to 3% years and found that the use of iqgestures was directly correlated with the
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language proficiency in each respective languageeMthildren were speaking their
second and in this subject group their weaker lagguthey tended to produce fewer
iconic gestures to accompany their speech compareebir first and stronger language.
This suggests that iconic gestures in particularcéosely tied to higher levels of linguistic
ability in preschool children (Nicoladis, et al999; Ozcaliskan & Goldin-Meadow, 2011).
Contrary to this view, Stefanini et al. (2009) skea\that children with higher linguistic
abilities (4-year-olds) appear to usssrepresentational iconic gestures to help them
complete a naming task than children with less aded linguistic skills (2-year-olds).
They argue that 3-4 year old children are capabpeaviding a verbal label for each
picture, thereby negating the need to use reprasenal iconic gestures to compensate for
poor linguistic abilities. However, it is cleamtinaturalistic interaction differs
considerably from a naming task, and thus thesarappdifferences in gesture use may

reflect task demands.

4.1.3. Research questions

To summarise, studies to date have focused on sgakguage, pretend play and
gesture at the earliest stages of development. keweo research has thus far
investigated the possible relations between syrmlgmimaindeyondthe second year. This
is crucial when considering the merits of the clémat abilities that rely on an
understanding of symbols are linked because ohaatlegeneral symbolic system
(Deacon, 1997; Piaget, 1962; Werner & Kaplan, 1962)r children beyond the second
year, research on speech and pretend play hasyniatnilsed on how children use speech
to negotiate the increasingly intersubjective anclad nature of pretend play (Farver, 1992;
Goncu, 1993; Goncu & Kessel, 1988; Howe & Brundl@MHowe, et al., 2005; Howes,
1985; Howes, et al., 1989; Le Normand, 1986; Tykalgn & Laakso, 2010; Vygotsky,
1978). Vygotsky (1978) for example argues thatgétplay and speech are both

examples of children’s early attempts to indicagamng. Through pretend play,
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Vygotsky suggests, children are able to practieer¢fierential function of symbols and
transfer this understanding into the domain of wqFkin, 1979). However, this line of
research has focused on how children beyond age tise speech as a ‘tool’ for pretense
negotiation and maintenance, not whether bothss&i#m from the same underlying
cognitive ability to use symbols, as has been sstggeor children before 24 months
(Bergen, 2002; Lyytinen, et al., 1999; McCune, )9%50m this age children are more
adept at combining verbal symbols (i.e., words uritiword utterances) and engage in
more complex pretend play (e.g., using many objdiges blocks or animals to create a
complex pretence scenario). The first questioneskld by the present study is to what
extent do associations between linguistic abilitgl Ehe development of pretend play,
which have been observed in children up to 24 nwattage, continue in children at 3
years of age? To address this question, we hawkausendardised test of pretense that
assesses children’s symbolic abilities in this domalividually, not when scaffolded by
others.We hypothesise that if there is a common symba@lpacity underlying both
abilities (Lyytinen, et al., 1999; McCune, 1995¢1tha significant association and
predictive relation should be observed betweeretnesasures, even when controlling for
non-verbal abilities. Alternatively, it may be tbase that by three years old, children’s
speech and pretend play is influencedjastby their underlying capacity to use symbols
but by other cognitive demands. Some evidenceppat of this view has come from
research on children with autism, which found ttfaldren with autism showddss
pretend play compared to language-matched cor(seésJarrold (2003) for a review).
Additionally, Charman et al. (2000), found no sfgant association between a composite
play score at 20 months and language ability ahddths. The present study tested these
competing views by assessing children’s abilitreprietend play and spoken language,
while also controlling for their non-verbal aptitid

The studies outlined above suggest, however, timtmportant not to limit our

assessment of children’s linguistic abilities te ¥lerbalmodality of language (Kendon,
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2004; McNeill, 1992). Evidence suggests that gesplatys a role in children’s early
language development, in particular from the onevtmword stage (Bates, et al., 1979;
Bates & Dick, 2002; Bates, et al., 1989; Capirtiglg 2005; Capirci, et al., 1996; Capirci,
Montanari, & Volterra, 1998; Capone & McGregor, 20G0ksun, et al., 2010; Goldin-
Meadow, et al., 2007; Gullberg, et al., 2008; leersCapirci, Longobardi & Caselli, 1999;
Iverson & Goldin-Meadow, 2005; Kidd & Holler, 2008tayberry & Nicoladis, 2000;
Nicoladis, 2007; Nicoladis, et al., 1999; Nicoladtsal., 2009; Nicoladis et al., 2007,
Ozcaliskan & Goldin-Meadow, 2005b; Rowe & Goldin-Mi®w, 2009b). By the second
year, children are capable of supplementing spegtthiconic gestures that can
symbolically represent a multitude of semantic edlata. However, it appears that there is
some lack of clarity as to how this gesture usaxgha over time as linguistic expression
becomes more complex (Mayberry & Nicoladis, 200@;dMdis et al., 1999; Stefanini, et
al., 2009). The second aim of the present stutly a&ldress this issue by asking how does
children’s iconic gesture use relate to their lisga abilities? One view (Mayberry &
Nicoladis, 2000; Nicoladis, 2002; Nicoladis et 4099) suggests that as iconic gestures
represent aspects of the complex concept beingsepted in speech, they are tied to the
development of predicate structures in childrepsesh (e.g., verbs). The second view
(Stefanini, et al., 2009; Stefanini, et al., 20G&)es iconic gestures as a compensatory
strategy “to help create a more precise and comaredge linked to the word” (Stefanini,
et al., 2009, p. 185). We predict that if iconiciyge use is linked to a child’s general
symbolic representational capacity we should fiqumbsitive association between
children’s iconic gesture use and their linguistiglity. In addition, if children use iconic
gestures when attempting more complex utterancesl@dis et al., 1999) we may expect
to find that children who score highly on measwgbnguistic ability would be more

likely to have a higher frequency of iconic gesturelative to gesture use because as they

attempt more complex speech streams which contattigate structures (verbs, adjectives
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etc.) they will supplement them with gestures,antigular iconics (Nicoladis, 2007,
Nicoladis et al., 1999).

The third question addressed by the present stutbywhat extent are the three
symbolic representational capacities of spokendagg, gestural communication, and
pretend play related at 3 years of age? The oeldtetween play and speech has been
explained by a general underlying cognitive capdoit representing objects and entities
symbolically, whereas for speech and gesture cglatiexplanations have tended to centre
on the potential for speech and gesture to sharsaime computational system. The
present study is the first attempt to considetraite symbolic domains (speech, gesture
and pretend play) concurrently. At present it iopen question as to whether gesture use
in children is related to concurrent abilities ther domains linked to symbolic
representation. However, given the representatioataire of iconic gestures, this gesture
form in particular may be the best candidate fodifng relations between symbolic
domains. If a general capacity for symbolic repnéstton underpins all three expressions
of symbol use we would expect to find that, in &iddito a relation between speech and
pretend play (research question 1), and speeclicanit gesture use (research question 2),
we would also find a third significant associatlmetween children’s iconic gesture
production and pretend play. Specifically, we woetgbect to find that children who show
greater use of iconic gestures will score highlyaaneasure of pretend play. If there is no
general capacity underlying these three abilitiessmay expect to find fewer pairwise
relations between measures. Specifically, we mi#yist a relation between iconic
gesture production and speech measures, but etdteon between speech and pretend

play measures or iconic gesture production anagpdeplay.
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4.2. Method
4.2.1. Recruitment and participants

The participants were 51 monolingual English-spegkihildren (21 girls; 30 boys)
aged between 38 and 40 months (Mean = 39 montday$). All of the children were
born in the UK. Participants were recruited via theversity of Manchester Max Planck
Child Study Centre database, via letters distridbtieough local nurseries, through posters
placed in and visits to local play centres, andariadvertisement in a local parents’
magazine. Before the children took part in the gttioe caregivers were given a short
screening form to assess if the children had amgpioig or previous health issues that may
have made the study unsuitable for their child. Thibddren were excluded prior to
becoming part of the sample, due to their caregideclaring their child had a history of
atypical language development, leaving a total $ammfp49 children. 70% of caregivers
were educated to a least degree level, and 79%enmepéoyed in either full or part-time

work.

4.2.2. Materials

Three standardised instruments were used to asaelshild’s level of
development. These were the Test of Pretend PlayRY (Lewis & Boucher, 1997), the
Clinical Evaluation of Language Fundamentals- Arest‘quick test’ (Wiig, et al., 2000)
and Raven’s Coloured Progressive Matrices (heretgyred to as Raven’s) (Raven, 2004).

Furthermore, we used a Picture Description taslgded to elicit gestures.

4.2.2.1. Test of Pretend Play

The test of pretend play is a standardised medsuessessing symbolic play in
children between the ages of 1 and 6. The struttveesion of the test encourages children
to play with a number of representational and representational toys in a set order. The

ToPP assesses the three main types of pretenddelatyfied previously in the literature
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(Baron-Cohen, 1987; Leslie, 1987). These inclugefoiowing: Object substitution (e.qg.,
pretending a teddy bear is a bird), property aitrdn (e.g. pretending a doll is sad) and
reference to absent objects (e.g., pretending & isdwll of cereal). The ToPP also
assesses children’s abilities to combine play sesema scripted way. The present study
used the verbal version of the test, which is desigfor children with language ability in
the normal range.

The ToPP is divided into four sections. In sectibrad 2 children are given a
number of different play materials and encourageplay with them. In sections 3 and 4,
the experimenter demonstrates to the child a numibdifferent pretend play acts. This is
so the child is aware of the nature of the playiegl for the assessment (Lewis, et al.,

2000).

4.2.2.2. CELF-preschool

The CELF-preschool is a standardised measure dgbignassess language ability
in children between the ages of 36 and 83 montlt®nhprises six subtests of which three
assess receptive language and three assess exptaagiuage. Due to time constraints,
the shorter ‘quick test’ version of the test wasdusThis ‘quick test’ consists of one
receptive subtest (linguistic concepts) and oneesgive subtest (recalling sentences in
context). For the receptive subtest, children aqgiired to point to a number of animals
following four practice trials which establish thhe children know the animals and are
able to follow the experimenter’s instructions. Hoe expressive subtest, children read a
story called ‘Moving House’ with the experiment&he experimenter read parts of the
story and children are asked to repeat back aosecfithe text that was read to them.
There are three practice trials and 18 test triads.both subtests of the CELF-preschool, if
children get five consecutive answers incorrectliey decline to respond) then the subtest

is stopped.
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4.2.2.3. Raven’s Progressive Matrices

In total there are 36 items. For each item, childaee presented with a coloured
pattern which has a small shape missing. Childrennstructed to point to which one of
six possible options they think best completegigern. Each option matches the shape

missing from the coloured pattern but only oneaptorrectly completes the pattern.

4.2.2.4. Picture description task

Children were shown a total of five picture cardd asked to describe them to
their caregiver. These cards were printed on Afpapblack ink, which was then
laminated. The pictures used for the present sivete used previously with adults
(Graham & Argyle, 1975, see Figure 4.1). Caregiweere asked to draw the picture,
based on the information given to them by theitdchtor this caregivers were supplied

with an A4 pad of paper and a dark ink pen.

4.2.3. Procedures

Children were tested either in the laboratory atUmiversity of Manchester (13
children) or at their home (36 children). Homeitegtook place in a main living area of
the home, which was cleared of distractions (¢hg. child’s toys). Before testing began,
the experimenter introduced himself to the childe Drder of administration of the four
tasks was the same for all children. The pictusedption task was first, followed by the
CELF- preschool, Raven’s and finally the TGPPAs it took around two hours to
complete testing, children were given breaks asired. Occasionally (seven children),
testing was stopped and finished at a later datetlean two weeks from the original test

date.

¥ The ToPP was administered last because the staidtions stated that children should have some
experience interacting with the tester before tbBH should commence. The tasks previous to the ToPP
were deemed sufficient for this purpose.
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Figure 4.1: Pictures used for gesture elicitation task (adapted Graham and Argyle,

1975)

7

4.2.3.1. Standardised instruments

For the CELF-preschool and Raven'’s, children ssagerappropriate seating. A
small table was used to place the test booklets arlevel where the child could
comfortably see each item. Caregivers were abbbserve the testing but were instructed
not to comment or provide assistance to their clkita the ToPP, children were told that
they would be playing with a number of differenggoThey were then given the option of
playing with the toys on the floor or at the talibnce the child had stated a preference, the
experimenter sat next to the child and introdutedtést. The instructions provided in the

test manuals for all three standardised procedumees followed precisely.
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4.2.3.2. Picture description task

This task was videotaped for coding purposes usiSgny HDD DCR-SR75E
digital camera. Children sat on age appropriatérggalirectly opposite their caregiver
who was given a pad of paper and a pen. The expatensat next to the child and
opposite the caregiver, ensuring that the cametahainobstructed view of the child and
caregiver. He then introduced the game to botltéinegiver and the child as a describing
game sayingNow we are going to play a describing game withryoum/dad. | am going
to show you some pictures and you will tell yourmtdad what the picture looks like so
that they can draw it! Your mum/dad can’t see tizéupe so you have to tell them
everything you can about it so they can dratv it

The experimenter then introduced the practice pi@ture by placing it in front of
the child so only the child and experimenter cadd it. The caregiver could only see the
blank side of the picture card. The experimententsaid,' Here is the first picture. Can
you tell your mum/dad what it looks like so thaestan draw it?” If the child appeared
unsure or reluctant, the experimenter offered gdregrcouragement to the child by saying
“Can you tell your mum/dad anything about the pie®i’ If the child was still reluctant,
the experimenter asked the child some specifictopresto elicit some dialogue (for
example ¥What is the shape of the pictutgVhile this questioning was used for the
practice trial, the experimenter avoided using sjgeguestions for the test trials. Once the
child had made an attempt at describing the picuackthe caregiver had drawn a shape,
the experimenter asked the caregiver to show the what they had drawn. The child was
then asked by the experimenter if there was angteise their caregiver could draw to
make their picture look more like the picture oa tard. If the child answered in the
affirmative, they were encouraged by the experimrettt tell their caregiver more about
the picture. Once the child was happy that theupéctvas correctly drawn by their

caregiver, the first test picture, selected at oamdwas introduced with the experimenter
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saying,“Can you tell your mum/dad what this one looks keThe same trial termination

criterion that was used for the practice trial wasd for the main trials (see Figure 4.2).

4.2.4. Coding
4.2.4.1. Standardised tests

The CELF, Raven’s and the ToPP were all coded eokd based on the
administration instructions in their respective mas. The ToPP and Raven’s provided a
raw score for each child, which consisted of edcdubsections for the respective subtests
added togethéf. For the CELF, the raw scores of the receptiveexmiessive subtests
were separately converted into standardised scloresldition, these separate subtest

scores were added together to give a total starsgardcore for each child.

4.2.4.2. Picture description task

All speech produced by the child, the caregiver twedexperimenter was
transcribed. All gestures by the child and the giarex were coded according to the gesture
categories outlined by McNeill (1992, 1998). Handvwements that were not
communicative (e.g., manipulation of objects) weoé classified as gestures. To be
classed as communicative, there had to be an atteyrtpe child to transfer meaning to
another person (either the experimenter or theyosee.

Beats- were classed as small, often bi-directional nnosets by the child or
caregiver which added emphasis to their speech.

Conventionabestures — were gestures where the form and ngehaire been
established by specific groups or communities (MENE998), for example holding up the
index finger to represent the number one.

Deictic gestures- were gestures that pointed out some concreteeelein the

environment, either to request an action on thgablor to draw attention to it. If the

%2 The maximum possible score for the ToPP was 34Ré&ven’s 36.
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Figure 4.2:Video still of picture description task

gesture appeared to show the position of the glyjelettive to other features of the object,
but contained no information about the shape obtbject itself, these were classed as
deictic.

Iconic gestures - the hand movement or position resengbledture of the picture
or the event being described (for example the maoing up and down to represent a
long line). These included gestures that took thenfof the child ‘drawing’ a feature of
the object of interest in the gesture space intfobthem (Kita & Davies, 2009). Gestures
where children drew with their finger on a blankg® of paper that the caregiver was due
to draw on were classified as iconic because afthadlie positioning of the gesture was
different, these gestures were deemed to haveathe properties as gestures that were
positioned in the space in front of the child. Bhald did a gesture that showed the
position of the object but it also had a movemehictv indicated the shape of the object,
these were classed as iconic.

Finger traces -this gesture category was created after pilotimgpdbthat children
often placed their hand on the picture cards whéigorming the task. These gestures were
hand movements used by the child, which moved theestimulus cards which were

deemed not to be deictic. These gestures werdasster] as iconic as it was unclear
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whether the child intended to convey any meanirguathe object to the caregiver (who
could not see the picture card). Moreover, whercthlel traced the picture card when
speaking about the picture, these were conserWatraéegorised as finger traces as it was
unclear whether the child was actually represerttiegobject through gesture or if this
was a lower level sensorimotor reaction to theuypecbeing in close proximity (see Table

4.3 for examples of each gesture type).

4.2.5. Reliability and statistical analyses
In order to test intercoder reliability of the aleayesture categories 11% of the
videos were coded by a second coder, who was taitite aims and questions of the study.
We found that overall agreement was good, with he@tskappa= .834 (88% agreement).
As there was likely to be high variability in chiéah’s talkativeness during the task,
and the main focus of the present study was chldiieonic gesture production, the
gesture measure adopted to explore gesture’saelitiother forms of symbol use was the
proportion of iconic gesture@ayberry & Nicoladis, 2000; Nicoladis, 2002). §hi
measure gives information about the prevalenceafic gestures as a function of overall

gesture use.

4.3. Results
4.3.1. Screening

In order to verify that differences in performamweere not simply due to
differences in testing environments (home settieigus lab), we first screened the
location data for differences between groups. ledepnt samples t-tests (lab vs home)
revealed no significant differences between thedvomps on any of the standardised
measures (ajp > .05). For the gesture measures, Mann-Whitndg s#®wed that there
were no significant differences between locatioougs for the total number of iconic

gesturesy = 212.5,z=-.49,p > .05), words to gesture ratid € 159,z=-.95,p > .05) or
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Table 4.3:Example of each gesture type coded for in pictescdptiontask

Gesture type Example

Beat Child lifts then lowers hand when saying "yes"

Conventional  Child sticks up one finger after beaisged "how many lines?"
Deictic Child points and says "put a triangle omnnmy"

Iconic Child sweeps hand in front of them indicgtthe shape of a picture

Finger traces Child follows lines of picture on 8tenulus card with finger

proportion of iconic gesturet)(= 205,z = -.232,p > .05). An independent samples t-test
showed no significant difference according to larain the total number of gestures
producedt(47)= .45,p > .05). As there were no significant differencesifd on any of the
measures collected, the data was collapsed accasdn groups for subsequent analysis.
We also screened for whether the gestures of tlegie@rs during the picture
description task was related to the iconic gestpreduced by the children. There was no
significant correlation found between the numbeicohic gestures per utterance by the
children or by the caregivers£ .13,p > .05), or between proportion of iconic gesturgs b
the caregiver and the child£€ .10,p > .05). This suggests that children’s iconic gestn

this task was not influenced by the iconic gespragluction of the caregiver.

4.3.2. Research question 1: Play-speech relations

To investigate whether there is an association &etvehildren’s pretend play
capacities and their verbal language developmetitempreschool years, the CELF and
ToPP data were analysed. Table 4.4 shows the nasansnges for the two CELF
subtests, the total CELF score, the ToPP scoré¢hendon-verbal intelligence (Raven’s)

Sscores.
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Table 4.4:Means and standard deviations for the standardests!

Standardised test Mean SD Range
CELF (receptive) 10.57 3.11 5-17
CELF (expressive) 10.18 2.62 6-17
CELF (total) 20.39 5.19 10-33
ToPP 17.73 4.84 8-29
Raven's 11.07 3.13 3-18

Pearson’s partial correlations controlling for Rageshowed significant
associations between the children’s ToPP scoreesptive CELF score € .39,p
=.011), expressive CELF score<.33,p =.032) and total CELF score¥£ .38,p =.011),
with children who scored highly on the CELF alsorstg highly on the ToPP. Receptive
CELF scores accounts for 15% of the variance showioPP score, while expressive

CELF and total CELF account for 11% and 14% resypelgt

4.3.3. Research question 2: Speech- gesture rakatio

To address whether there is a relation betweedremils use of gesture and their
abilities in speech, proportion of iconic gestures used. Overall 46% of the iconic
gestures were performed in space (total 186) whdeemaining 54% (total 216) were
gestures where children traced a feature of them@mon a blank piece of paper. Out of the

186 ‘airborne’ iconic gestures, 19 (10%) occurrethaut speech.
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Table 4.5:Examples of gesture production during picture dpson task

Example 1 *MOT: That line, down like that?
*CHI:  Yeah, (aline down there)

Iconic: index finger moves down

Example 2 *MOT: I've drawn a straight line so far
*CHI: There (is a big one, so), mummy (have to drawtla)ibne

[1] [2]

[1] Deictic: points to picture
[2] Iconic: finger moves up and down rapidly

Out of 216 ‘finger draw’ iconic gestures, 53 (258gre without speech (see Table
4.5 for examples of iconic gestures). The amourgedture only’ airborne iconic gestures
did not correlate with either mean length of utteea(MLU, calculated by dividing the
total number of morphemes produced by the totalbermof utterances,= -.13,p > .05)
or total CELF scorer(= .01,p > .05). This pattern of results was also founder
‘gesture only’ finger draw iconic gestures for MI(lJ= -.64,p > .05) or total CELF score
(r =.14,p > .05), suggesting that there is no differenceich form of iconic gesture
children produce depending on their linguistic igilThe ‘airborne’ and ‘finger draw’
iconic gestures were therefore collapsed for furtmalyses below. Overall, 33% of the
total gestures produced during the gesture elicitaask were iconic (either ‘airborne’ or
‘finger draws’; SD = 24%; see appendix 4 for dg#ove statistics of other gesture
measures).

Using Spearman’s partial correlations (controlliogRaven’s), a non- significant
correlation was found between proportion of icagestures and the receptive CELF scores
(r =.22,p =.16), a marginally significant correlation withe expressive CELF scores (

=.29,p = .053) and a significant correlation with theald€ELF scoresr(= .33,p = .029)

% None of these additional gesture measures cozceignificantly with any of the three CELF measure
(all p>.05).
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(see Figure 4.6). Proportion of iconic gesturesants for only 5% of the variance in
receptive CELF score, but accounts for 8% of threamae shown in expressive CELF

score and 11% of the variance for total CELF score.
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Figure 4.6: Scatter plots for proportion iconic gestures anddfCELF measures
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4.3.4. Research question 3: Gesture- pretend mations

In addressing our first two research questions awe lestablished a relation
between speech and pretend play and between cfigddeenic gesture use and speech.
To address the third research question of whethtrae symbolic abilities are related,
we explored whether children’s pretend play aleditivere related to their iconic gesture
use. Spearman’s rank order correlations (contigpfian non-verbal intelligence,
Raven'’s), showed that there was a trend suggestiatationship between the ToPP
score the proportion of iconic gestures=(.27,p = .091), suggesting that children’s
iconic gesture use is linked to their pretend flelraviout”. Thus proportion of iconic

gestures accounted for 7% of the variance shoWioRP score.

4.4. Discussion

The aim of the present study was to investigatethdrghree abilities that make
use of symbols (speech, pretend play and gestwesg)related in the preschool years.
This was in order to investigate the potentialtf@se three abilities to be explained by
a single underlying capacity to represent symdotsaton, 1997; Piaget, 1962,
Vygotsky, 1978; Werner & Kaplan, 1963).

There were three main research questions addrestes present study. First,
we asked whether symbolic representation in oneatlopretend play) was related to
that in another domain (speech) by 3 years ofwhen both domains are increasing in
complexity. This followed previous work that esiabed such a link at earlier ages
(Bates, et al., 1989; Charman, et al., 2000; Lytiret al., 1999; McCune-Nicolich,
1981; McCune, 1995; Tamis-LeMonda & Bornstein, 1,994gerer & Sigman, 1984).
Second, we asked whether children’s spoken laregahbijties were related to their
gestural abilities at 3 years of age, as previeagsarch has identified the gestural

modality as making an important contribution to tiverall language system in adults

% There was no significant partial correlation besmghe ToPP score and the total number of gestures
=.12,p>.05).
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and children (Capirci, et al., 2005; Capirci & \aita, 2008; Capone & McGregor,
2004; Goldin-Meadow, et al., 2007; Iverson & Goldlieadow, 2005; Mayberry &
Nicoladis, 2000; McNeill, 1992; Nicoladis, et @999; Stefanini, et al., 2009; Stefanini,
et al., 2008). In particular we were interestedhiidren’s use of iconic gestures, which
can represent entities symbolically. Third, we dskiéether there was a relation
between these three symbolic abilities (pretenyg, @peech and gesture) concurrently
by investigating the relation between gesture aetepd play. We investigated these
guestions by testing preschool children on a nurobstandardised measures designed
to assess their current levels of symbolic repriasiem in pretend play and speech.
These measures were coupled with an assessméironon-verbal ability and a task
designed to elicit gestures. Importantly, in &lbar analyses we partialled out any
contribution of non-verbal aptitude to the childeeperformance, thus our findings
relate specifically to children’s symbolic repretgional skills.

The first research question investigated the pi@kiar a relation between
pretend play and speech. We found consistent esedensuggest that there is a relation
between these two symbolic domains beyond the slepesr. A significant association
was present between scores on the ToPP and alahtbe CELF scores.

The present research then provides evidence iufadfdhe theoretical
perspective that places both speech and pretegdplavo behavioural manifestations
of the same underlying symbolic cognitive systemadet, 1962; Werner & Kaplan,
1963). This perspective has been influenced byé#fimition of ‘'symbol’ itself. Peirce
(1955) highlighted the arbitrary relation betwela torm of the symbol itself and what
it actually stands for. For object play and speduoh developing understanding of this
arbitrary relation appears to be prominent. Froyjoung age, children appear capable
of using vocal labels for an ever increasing nundéebjects through words whilst at
the same time they are capable of using one otgeepresent another object that bears

no physical resemblance to it (e.g., pretendinfpekdis a car). However, particularly in
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later years different demands are placed on tHd ohthese two domains. For
preschool children, speech moves beyond usingesimgtds to label objects and events
towards a greater reliance on multiword utterandaish requires a greater
understanding of grammatical rules and pragmdtiaspretend play, children have to
maintain many representations at once and to cathem in a way that does not
violate the play scheme that has been previousigdnced (Wyman, et al., 2009a,
2009b). It may be the case that the associatiamdfin the present study are indicative
of a mutual symbolic system that is about to dieeaigd be influenced by other general
cognitive capacities (Charman, et al., 2000; Kasffiibmith, 1992). In ongoing work

we are reassessing the same sample of childreoapyately six months and a year
later with the aim of investigating the play- speeelation developmentally. If the same
underlying symbolic system maintains its influeoser both pretend play and speech,
we would expect to find a similar pattern of resdittund in the present study at later
developmental stages. However, if different cogriinfluences are shaping the
developmental pattern of speech and play separnatédyer preschool years, we may
expect to find that CELF scores are related ovee tiand that ToPP scores are related
over time, but that the relation between ToPP scanel CELF scores diverges.

The second research question aimed to investigateetation between speech
and children’s gesture use in the preschool y84rs focus of the present study was on
iconic gestures, which have been identified asasgating a semantic or imagistic
element of the ongoing speech. Our picture desonipask successfully elicited a high
number of gestures from the children. It was fothvat the proportion of iconic gestures
produced by the children was related to their t6&LF scores. In addition, proportion
of iconic gestures was significantly correlatednbbth the expressive CELF and the
total CELF score. These findings suggest, in liné wome earlier work on gestures,
that iconic gesture use is inextricably linkeditguistic development generally

(Mayberry & Nicoladis, 2000; Nicoladis, 2002; Niedlis et al., 1999; Ozcaliskan &
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Goldin-Meadow, 2011). However, if this was the case may have also expected to
find a significant relation between the words menic gesture measure and the CELF
scores, reflecting the expectation that as chilétémpt longer utterances to perform
the task, they will supplement these utterancels aviicher stream of iconic gestures
(Nicoladis et al., 1999). It may be that the densaoidthe picture description task itself
influenced these findings. As the pictures werécstaot dynamic video as in classic
examples of gesture elicitation tasks, see McNE#92) a high proportion of the
gestures observed in the task took the form offfager draws’ or ‘paper draws’;
children drawing the shape of the object with tfieiger in the air or on a blank piece
of paper. These gestures were classified by Ekmdriraesen (1969) as pictographic
gestures, which was one of three main iconic gesiyres they defined (the others
being spatial movement gestures and kinetograstuges). It may be the case that
children were inclined to produce these gesturélerabsence of speech, meaning that
the speech-gesture relation was weakened.

Comparing the proportion of iconic gestures betwadults (Mayberry &
Shenker, 1997) and 3 Y2 year old children (Nicolatlial., 1999) Mayberry and
Nicoladis (2000) found that adults use a signiftbahigher proportion of iconic
gestures in comparison to preschool children. Wy ttman expect to find longitudinally
that children’s gesture-speech system becomes ongamised at later time points and
hence more ‘adult like’. This would express itsdfzelopmentally as an increase in the
proportion of iconic gestures that children userdivee (as McNeill, 2005 termed the
‘gesture explosion’). We are currently investiggtthis idea by giving the sample of
children the same picture description task six tarelve months after the initial visit.

Finally, the third research question asked whetieobserved association
between speech and pretend play, and iconic gasterand speech was indicative of
all three abilities being influenced by a mutuaeitive capacity. This was predicted on

the basis of the early link between pretend playspeech and between speech and
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gesture at the computational and conceptualiséiais (Kita & Ozyurek, 2003; Kita,
et al., 2007; McNeill, 1992). The present studynida third marginally significant
association between children’s propensity to regresbjects through pretend play and
their capacity to represent entities through regregtional iconic gestures. Importantly,
this relation was linked specifically to childrergeoduction of iconic gestures, which
have been identified as having symbolic propeftiésNeill, 1985), rather than
children’s overall gesture production. Taken togethith the associations between
speech and pretend play, and speech and iconargestis suggests that all three
abilities may be related on the basis of a shapgditive mechanism. These
associations found are reasonably strong (J. CAdl888). However, as we speculated
above, pretend play and language may divergeattiate points as different cognitive
demands and considerations take hold. If iconitugesise maintains or strengthens its
relation to speech scores over time but losesge@ation with pretend play scores, it
will be evidence in favour of both the strengthgnlink between representations in the
vocal and gestural domains and also the weakerfittie@wommon symbolic bond

between symbolic representation displayed by phalylanguage.

4.5. Conclusions

The current study is a first attempt to analysedldomains concurrently
(pretend play, speech and gesture) that becomeasiagly prevalent in children’s
everyday behaviour. For preschool children, prefgag is an ever-expanding
opportunity to create scenarios, to symbolise amépresent others. The current study
provides evidence that for 38 to 40 month olds gnetence behaviour is tightly
coupled with speech. In addition, speech appednaie some relation to gesture use, in
that children with more advanced symbolic abiliirespeech are also more able to
represent iconically through gesture. However,reit@search is required in order to

test these findings over developmental time. léaggal symbolic ability is
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underpinning the advancements observed in all thiréflgese symbolic domains, we

would expect to find similar patterns of improvernacross domains in later years.
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Chapter 5: Empirical Paper Two

The first paper of this thesis extended previesgarch on the development of
symbolic abilities in children in two main waysr$ii the paper analysed a sample of
three year old children, who were beginning tosigabols in a more complex manner,
for example, by using increasingly sophisticategesi streams to communicate, and
combining play schemes using multiple objects ointaming a number of pretend
worlds (Skolnick & Bloom, 2006; Wyman, et al., 2@)9Second, it took a bi-modal
view of language that had not previously been agskm this field. In particulaigonic
gestures are thought to have a symbolic status @MiclI985, 1992), and this gesture
category formed the principal measure of childreybolic representation through the
non-verbal modality of language.

The first paper investigated whether three abditleat have been linked to
children’s underlying symbolic representationallskpretend play, speech and
gestures) in the second year of life were relatechildren aged 3;3 years. Significant
pairwise correlations between a measure of prghnd(ToPP) and receptive and
expressive speech (CELF) were found, in additiom $tnificant correlation between a
measure of children’s symbolic gesture productfogortion of iconic gestures
relative to other forms of gesture) and speechtesil In addition, a third marginally
significant correlation between ToPP and proportbitonic gestures was observed.
Importantly, these relations were found when ckitds non-verbal capacities were
controlled (using Raven’s Coloured Progressive es).

This series of concurrent relations between theetlsiymbolic measures
supports previous research that has suggestedhit@rien’s expressions of symbol
production are indicative of a mutual underlyingeibive capacity to represent
symbols (Bergen, 2002; Lewis, et al., 2000; Lyytinet al., 1999; Ungerer & Sigman,
1984). Previous studies had identified relatiortsvben children’s earliest linguistic

productions and their emerging pretend play skillimitation of the first paper is that
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the relations established between the three meapuogide only a ‘snapshot’ of
children’s symbol use and understanding at a pdaticime on a particular day.
Although the study is suggestive of a continuimg lbetween symbolic domains
beyond their initial emergence, it is not certaimether the relations between measures
are mediated by a central ability. Previous resebes found the dual links between
pretend play and speech (e.g., McCune, 1995) aneeba speech and iconic gesture
production (e.g., Nicoladis, 2002). It is still agsibility then that the relation found in
the previous paper between pretend play and ig@stures is determined not by
children’s general symbolic capacities but is enkeof their mutual relation to speech
production. A longitudinal study using the same glenof children is important as it
will reveal any directional predictive effects tlmate measure may have on another. For
example, in section 2.2 of this thesis, | assesssehrch that found that children’s
abilities to extend pretense through speech waseetto social pretend play success. It
Is a possibility that there is a particular direnfll effect between these two measures;
that pretend play at later phases is predictedabyee speech abilities but not the other
way around. This would suggest that the relatidrseored between pretend play and
speech in the first paper are not due to an unidgrsymbolic ability but due to the
mediating role that one ability (speech) has orstiexess of another (pretend play).
With regards to iconic gesture production andetatron to speech, if the iconic gesture
measure makes a significant predictive relatiospeech scores at later testing phases
over and abovghe contribution made by earlier speech scores yare-versa), then it
would imply a general symbolic capacity is influsrgcdevelopment in these measures.
However, if this predictive effect is not found,tlmoncurrent relations are consistent, it
would suggest that children’s iconic gesture préidnds not a function of general
symbolic abilities but it in fagbacedby children’s development in the spoken domain.
To examine this possibility, the following papeilweport data from the same

sample of children on the same measures that vikagned in the first paper (age 3;3
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years) at six and twelve months after initial t@gtiThis will extend the findings of the
previous paper in two ways. First, it will assdss stability of the measures obtained
between testing phases, and will investigate whetleepattern of correlations observed
at phase 1 (3;3 years) are also observed at tqstages 2 (3;9 years) and 3 (4;3 years).
This is important to establish as it would provideher evidence for concurrent
relations between the three symbolic domains. Skdbis possible to perform analyses
to establish whether earlier measures of symbabilidias make a significant
contribution to later test scores. For exampléiésToPP score at testing phase 2
significantly predicted by the ToPP, CELF score prmportion of iconic gestures at
phase 1? If CELF score and proportion of iconidges at testing phase 1 make a
unique, individual contribution to the ToPP at itegtphase 2, above and beyond the
contribution made by ToPP at phase 1 then it wbelfurther evidence in favour of the
view that these three abilities are linked by asti@ognitive capacity to represent
symbolically (Piaget, 1962; Werner & Kaplan, 1963).

This paper is currently in preparation for subnuego a relevant journal and

is co-authored by Simon Child, Anna Theakston antbSe Pika.
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Paper two: Symbolic relations during the fourth e longitudinal investigation
5.1. Introduction

Human beings appear unique in their capacityits@isymbols in their day-to-
day activities (Deacon, 1997). Although there icmdebate about the definition of a
symbol (e.qg., Deacon, 1997; DeLoache, 1995; Peli@85) it is widely agreed that
humans are able to represent symbolically in a msrabdomains including but not
limited to their vocalisations, their actions widhjects and through the use of gestures.
For children, the interpretation and productiorsyhbols forms a crucial part of their
everyday interactions with their caregivers (Bruid&75a; Vygotsky, 1978). From
around 18 months, children appear capable of usintols to represent events, objects
and actions, even when the object of interest i®nger present in their environment
(Gallagher & Reid, 1981; Piaget, 1962). AccordiodPtaget (1962) this behaviour is
one of the first signs of representational thinkiagd is manifest in children’s language
and pretend play.

Pretend play (or 'symbolic play', Bornstein & TarheMonda, 1995; Fiese,
1990; Lang et al., 2009) is defined as the interai@rojecting of a counterfactual
situation onto an actual one for the purpose ofréiher than for survival (Lillard,
1993a, 1993b). Three main forms of pretend playehmeen identified (Baron-Cohen,
1987; Leslie, 1987; Lewis, et al., 2000): (1) objabstitution (e.g., representing a
block as a dog), (2) reference to an absent obgegt, eating cereal from a bowl which
does not have any cereal inside), and (3) attobuti symbolic properties (e.qg.,
pretending that a teddy bear is happy). It has Beggested that when children act
symbolically in these ways, they are expressingraterstanding that an object can
have two levels of representation (DeLoache, 189@%.0ache & Burns, 1994). First, an
object has a function for which it was designed eioample, a cardboard box is an
object that can be manipulated to put objects esidt. Second this ‘standard’ function

of the object can be ignored when in a pretencéezbandany object can be utilised to

136



represenanythingthe child desires; the properties of the objeeythre engaging with
(e.q., its shape or what it looks like) do not dietthe possibilities of what the child
may use that object for in a pretense scenarios&ma, 1969).

Symbolic understanding is also important for sped&velopment (Bialystok,
2000). While the relation between the signifier arghified is not constrained in
pretend play (in principle anything could ‘standfor anything else), speech is
constrained by the formal linguistic conventiontablshed by the cultural environment.
For example, to learn how to represent a fluffynaadiwith a tail through speech, a child
must learn the specific arbitrary symbolic relatmetween the animal and the symbol
itself (e.g., dog), through an understanding tigatl®lic meaning is contained in the
speech that they hear.

Theorists have argued that the emergence of grgtlay and speech are the
result of an underlying capacity to represent sylinblly. Piaget (1962) argued that
pretend play was an early indicator (along withedefd imitation) of the transition to
the preoperational stage (Gallagher & Reid, 198hkis, in order to represent
symbolically children have to be able to removertkelves from their sensorimotor
perceptions and consider objects that are not imatedg perceptible. Other researchers
have suggested that the development of symbol ptmatuabilities results from
underlying social-cognitive advancements that emabilldren to interpret the
communicative intentions of others (Liszkowski, 20Tomasello, 1999). For example,
previous research has found relations betweenrehilsl ability to engage others in
triadic interactions and their subsequent abilitiegretend play (Leslie, 1987;
Rutherford, et al., 2007) and word learning (Charn2903; Tomasello & Farrar, 1986).

These perspectives on symbol formation in childrendomain-general, in the
sense that one emerging cognitive capacity inflasrise concurrent development of
children’s use of symbols irrespective of the madiGoswami, 1998; O'Toole & Chiat,

2006). In previous research this has led to thethgsis that children’s abilities in
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pretend play should be closely matched to theielbgpment in speech. McCune (1995)
found that children’s first word combinations caoted with their first attempts to
combine play acts, while Ungerer and Sigman (18&4nd that children who
participated in pretend play at 13 months had higpeech scores at 22 months than
those who did not (see also Charman, et al., 200@is, et al., 2000; Lyytinen, et al.,
1999). Further evidence for a link between pretglag and speech comes from
research on children with autism and Down syndr@aerold, 2003; Kasari, Freeman,
& Paparella, 2006; Kasari, et al., 2008; O'Tool€RKiat, 2006; Ungerer & Sigman,
1981). O’'Toole and Chiat (2006) for example foulnattpretend play and language
scores were correlated when age was controllenh faisample of children with Down
syndrome, while Kasari et al. (2008) found thatdren with autism who were given an
intervention that involved attempts to involve thenpretend play showed significant
improvements in their post-intervention languagess.

The research described above provides evidersgpmort the view that the
symbolic abilities shown by children are indicatifea common underlying
representational ability (Piaget, 1962; Werner &kaa, 1963). However, there are two
main limitations to this body of research. Firegde studies only investigated the
relations between speech and pretend play in tsietfo years. Beyond this age,
children show increasing competence with both petfgay and speech, using them to
create increasingly complex pretence scenarios¢GdP93; Goncu & Kessel, 1988;
Howe & Bruno, 2010; Howe, et al., 2005). The relas between these two abilities
beyond their emergence are still unclear. Secopt\uestigating the link between
pretend play andpeechin the first two years, the previous studies haeglected a
second communicative modality (gesture), whichldeen identified as being closely
linked to speech production in adults (Kendon, 200t & Ozyurek, 2003; McNeill,
1992, 2005). According to McNeill (1992), gestucas be split into four main

categories: beats, deictic gestures, conventiorl@nic gestures. Iconic gestures
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form some sort of resemblance to what is being sp@lbout (e.g., providing
information about the speed of a descent), anditthas been argued that iconic
gestures are symbolic because they are “analyaalpaired signifiers and signifieds”
(McNeill, 1985, p. 352). The gesture representssfieaker’'s memory of the event or
object being depicted (however see Hostetter &ajl2008; Kita & Davies, 2009;

Kita & Ozyurek, 2003 for alternative accounts). $&gestures begin to be produced at
approximately the same time that children begiprtmuce pretense acts and multiword
speech. Any research then that aims to analysedteatial for speech and pretend play
to be explained by an underlying core symbolic@spntational ability should also
consider children’s iconic gesture production.

Child, Theakston and Pika (Submitted) attemptealiiress this issue by
assessing the abilities of children aged betwe2iy&ars and 3;4 years in pretend play,
speech development, gesture, and non-verbal regsoftie main aims of the study
were to determine whether the concurrent relatoloserved between speech and
pretend play at the emergence of these behaviouheisecond year could also be
observed in the later preschool years, and to dxtas line of enquiry to consider the
gestural modality of language. They found thatdreih’s symbolic abilities in speech,
gesture, and pretend play were all related, eveanvehildren’s non-verbal reasoning
abilities were taken into account. These findisgggest that the relations between
pretend play, speech and gestures observed in goghddren (Lewis, et al., 2000;
Lyytinen, et al., 1999; McCune, 1995) were alsaspre in an older sample of children.
At first glance this would seem to provide supgortthe theoretical perspective that all
three abilities share the same underlying cogniteygacity. However, by three years of
age there are a number of possible influences areh’s symbolic production. For
speech, children have to learn a range of completastic constructions and the
pragmatics that govern choice of referring expaegdboth of which are associated with

the language children are exposed to (Diessel,;20@#&thews, Lieven, & Tomasello,
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2007). For pretend play, children have to combiag pchemes without violating the
‘rules’ of the current pretence scenario (Wymaralgt2009a, 2009b). The possibility
remains that other cognitive influences may aftduldren’s developmental progress in
these domains beyond the initial emergence of tabsities.

One possible interpretation of the Child et aldfngs is that children’s skills in
these symbolic areas, although related at 3 ydargey are about to diverge, and hence
will become disassociated as different cognitivendeds take hold on each means of
symbolic expression (Charman, et al., 2000; Dixo8lre, 1993; Karmiloff-Smith,
1992). The aim of the present study was to shetidutight on theconcurrentrelations
found between different domains of symbolic abibiyobserving the changes in these
relationslongitudinally, in the same sample of children reported on in Céiildl.
(Submitted), up to a year after initial testingloAgitudinal method has the advantage
of being able to determine the stability of the mwgas across time, as well as determine

causal relations between them (Card & Little, 20Rutherford, et al., 2007).

We investigated two research questions:

(1) Are the concurrent correlations between childrefvdities in pretend play,
speech, and iconic gesture production found ay8z8s replicated at 3;9 and 4,3 years
of age? We predicted that if the same underlyimgl®ylic capacity maintains its
influence over development between 3-4 years, waddviind a similar pattern of

concurrentcorrelations at ages 3;9 and 4;3 to those fourdai3;3.

(2) Do symbolic abilities at earlier ages havegaificant relation to symbolic
abilities at later ages? Evidence of concurremtiahs would suggest that the relations
observed in children in at 3;3 years are maintatheslighout the fourth year. However,
we would also expect to find a particular pattefrpredictive relations between the

three symbolic abilities across developmental tiRiest, as the measures are expected
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to show stability in terms of individual differerscéBretherton & Bates, 1984; Card &
Little, 2007), we would expect to find longitudinadrrelations and predictive relations
between children’s abilities on a given measui& aityears and their subsequent
abilities on that same measure at 3;9 and 4,3 yEarsexample, measures of children’s
speech at 3;3 years should correlate significamitly these same measures at 3;9 and
4,3 years. Second, if there is a mutually sharesbsyic ability underlying children’s
performance in all three modes of symbolic expmggheothersymbolic measures at
the earlier testing phases should be reliable predi of a given ability over and above
the influence of thequivalentmeasure at that same earlier time point. For el@mp
measures of children’s speech at 3;9 years shausignificantly predicted not just by
their speech score at 3;3 years, but also by #indlities in pretend play and iconic
gesture production at 3;3 years. Alternativelyréhmay be a changing relation between
these measures across developmental time. For éxamgrhool-age children, pretend
play success has been attributed to the abilichdflren to negotiate roles and maintain
play themes with play partners (Farver, 1992; Goetal., 2002; Howe, et al., 2005;
Howes, et al., 1989). This changing relation masatitself in the predictive patterns

shown between 3;3 and 3;9 years, compared to 8% @years.

5.2. Method
5.2.1. Participants and recruitment

The children who took part in the current longinalistudy were recruited from
the same sample of 49 children who participatdatienfirst phase of testing at between
3;3 years of age (see Child et al. (Submittedjutrdetails). The caregivers were
recruited by using the University of Manchester MAanck Child Study Centre
database, via letters distributed through locatenes, through posters placed in and
visits to local play centres, and via an advertisenin a local parents’ magazine. The

children were monolingual and had a typical develeptal history, as determined by a
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short screening questionnaire administered to caegwhen they expressed an
interest in participating. 70% of caregivers wedaaated to at least degree level, 79%
were employed at the time of initial testing.

47 caregiver-child dyads were retained for the sdquhase of the study (21
girls; 26 boys) and were tested approximately sonths after the initial testing date
(three weeks either side of the six-month dateg diildren ranged in age between 3;8
and 3;10 years of age (Mean = 3;9).

46 caregiver-child dyads were retained for thedthnd final testing phase (21
girls; 25 boys) and all were tested within threeslugeeither side of the date twelve
months after the initial testing date. The childranged in age between 4;2 and 4;4

years (Mean = 4;3).

5.2.2. Materials

As for the first testing phase, the second andi tigisting phases of the
longitudinal study used three standardised testssess each child’s current level of
development. These were the Test of Pretend PlayRTLewis & Boucher, 1997), the
Clinical Evaluation of Language Fundamentals- Hrest‘quick test’ (CELF, Wiig, et
al., 2000) and Raven’s Coloured Progressive Marfbereby referred to as Raven's,
Raven, 2004). In addition to the standardised testaused a Picture Description task
designed to elicit gestures. Further details odehtasks can be found in Child et al.
(Submitted) and a summary of each task is giveoviel

For the ToPP, children were given the structuradiva of the test, which is
designed to identify children’s ability in threefios of pretend play identified in the
literature (Baron-Cohen, 1987; Leslie, 1987; Lewisal., 2000); object substitution,

property attribution and reference to absent object
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The CELF consists of two subtests. One assesdésertis receptive speech
ability, while the other assesses children’s exgvesspeech ability. Combining the two
standardised scores together gives a third ov&railldardised language measure.

Raven’s consists of thirty six trials. For eachltthe child is presented with a
picture which has a piece missing from it. Thedkitask is to choose the correct piece
(from an array of six) that completes the picture.

The picture description task consisted of five getsia shapes presented in a
random order to the child. The child’'s task wadgégcribe each picture, so that their

caregiver could draw it on a piece of paper.

5.2.3. Procedure

Children were tested either at their homes oratdboratory at the University
of Manchester, determined by the preference expddsg the caregiver at the
recruitment stage. Data collection for all of thepes was performed at the same
location (phase 2 - 13 laboratory, 34 home; phasg3laboratory, 33 home). Home
testing took place in the main living space of hloene which was cleared of
distractions. The order of administration of thekiawas the same at each
developmental point, with the picture descriptiaskifirst, followed by the CELF,
Raven’s and finally the ToPP. This was to ensurgimam comparability between the
scores for each test, as children were likely teergmilar levels of concentration for
each task across testing phases. As the testikgatoand two hours in total, children
were regularly asked if they would like a breakhk child was showing signs of
fatigue, testing was stopped and then continueshox@ than two weeks after the date
the testing phase began. This occurred four timesg the second testing phase and

twice in the final testing phase.

143



For the standardised instruments, the specificunBbns were closely adhered
to. During these tests each child sat on age apptefseating and caregivers were able
to observe the testing taking place but were askédo provide any instruction.

For the picture description task children sat oa agpropriate seating, opposite
their caregiver who was handed a piece of papepandA video-camera was placed so
that all participants in the task could be seere @kperimenter sat next to the child and
introduced the game to them as a “describing gaftes.experimenter then gave the
child the practice trial card. After the child hadde an attempt to describe the picture
to their caregiver, the caregiver was asked to shbat they had drawn to the child.
The experimenter then asked if anything more neéuléeé done to make the picture
look the same as the card. If the child answerdgderaffirmative, they were
encouraged to tell their caregiver more about tbeuge. If they responded negatively,
then the practice trial was completed and thettedtpictures were introduced
individually. The same trial termination criteri@re., the child’s satisfaction with the

picture drawn by the caregiver) was used for teettels.

5.2.4. Coding

The standardised tests were scored according ftriteea in their respective
manuals. In the gesture elicitation task, all shggoduced by the child, the caregiver
and the experimenter was transcribed. All gestpreduced by the child and the
caregiver were coded according to the gesture cagsgoutlined by McNeill (1992,
1998). Iconic gestures could take two main formAsldorne’ gestures were when the
child performed an iconic gesture in the spaceantfof their body, while ‘finger draw’
iconic gestures comprised a hand movement whiclciepa property of the picture
being described but on the piece of paper the tamegas holding. Hand movements
that were not communicative (e.g., manipulatioolgkcts) were not classified as

gestures (see Table 5.1 for gesture categoried)eTabassed as communicative, there
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had to be an attempt by the child to transfer nreato another person (either the

experimenter or the caregiver).

5.2.5. Reliability

In order to analyse intercoder reliability of thesture categories for each of the
testing phases, 11% of the videos from each oftite® testing phases were coded by a
second coder, who was blind to the aims and questibthe study. Overall agreement
was good for both phase 2 (Cohekégppa= .82; 84% agreement) and phase 3
(Cohen’skappa= .82; 87% agreement), similar to the levels okagrent established
for phase 1 (Child, et al., Submitted). The peragatagreement for initial identification

of gestures was 90% across all three testing phases

5.3. Results

5.3.1. Screening

To verify that any differences found were not doifferences in testing location
(home versus laboratory), each of the standardisddyesture measures were screened
for differences between testing locations. Thereew® differences found for either the
standardised measures or the gesture measureg thsiimg phases 2 or 3 (Mann
Whitney- U; allp > .05), thus the data from both locations was daetbfor subsequent
analysis.

It was also necessary to screen the utterancesiged during the picture
description task to make sure that children weteshowing differences between the
phases for their general ‘talkativeness’. There avasarginally significant difference in
the number of utterances children produced duhegicture description task between
testing phased$=(2,82) = 2.56p = .083). Children in the first phase of the stsgpke a
mean of 53.66 utterances during the picture desmnipask (SD = 27.87), while

children in the second and third phases spoke a wiea6.74 (SD = 23.04) and 49.07
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Table 5.1:Example of each gesture type coded for in picteedption task

Gesture type Example

Beat Child lifts then lowers hand when saying "yes"

Conventional Child sticks up one finger after beastfed "how many lines?"

Deictic Child points and says "put a triangle omnnmy"

Iconic (airborne)  Child sweeps hand in front ofrthimdicating the shape of a
picture

Iconic (finger Child uses finger to draw shape on paper

draw)

Finger traces Child follows lines of picture on 8tenulus card with finger

(SD = 15.25) utterances respectively. This indisdlbat over the course of the study,
children did not show any systematic change irrtitekativeness’ during the picture
description task. A similar pattern was found wilgards to caregiver’s total utterances
during the task. The number of utterances the caregproduced across the three
testing phases differed (KendalV¢=.125,p = .005), with caregivers during phase 3
(M = 48.05, SD = 20.45) producing fewer utterantes in either phase 1 (M = 61.76,
SD = 31.82) or phase 2 (M = 61.62, SD = 25.47).

Finally, as the picture description task was dmlative in nature, it was
necessary to screen for changes in caregiver’'svimira across the three testing phases.
There were no significant differences found actbsshree phases on the proportion of
iconic gestures produced by the caregive(,(2) = .776p = .453), the number of
iconic gestures producgeer utterancgKendall'sW = .01, df = 2p =.799), or the
proportion of utterances that were questions dacket the childi(2,82) = .685p
=.507). There was also no significant correlafmumd between the proportion of
iconic gestures produced by the caregiver and ehifthase 1r(=.10,p = .51), phase 2
(r =-.08,p=.62) or phase 3 € .19,p = .23). Taken together, these results suggest that
caregivers were performing their roles similarlycss the three phases, and that there
was no significant relation between children’s aategivers’ iconic gesture production

during the picture description task.
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We now turn to the analyses that directly relatthe research questions

outlined above.

5.3.2. Research question 1: Are the concurrentadations at testing phase 1(3;3)

replicated at phases 2 (3;9) and 3 (4;3)?

The first step of the analysis addressed whetlgecdhcurrent relations found
between symbolic measures at 3;3 years are regli¢atthe same sample of children
six and twelve months later. Table 5.2 gives thiawiphase partial correlations
between measures for the second and third teshiaggs. These measures were
controlled for non-verbal abilities as measurediayen’s.

For children at 3;9 years (phase 2), the partiaietations between the
standardised speech measures (CELF receptive, EKiriessive and CELF total) and
the pretend play measure (ToPP) were significardddition, the correlations between
the speech measures and the gesture measure (@opdiconic gestures) were
significant. This contrasts with the phase 1 datzre the relation between iconic
gesture production and tiheceptiveCELF measure was not significant. The partial
correlation between ToPP and proportion of icomistgres, while marginally
significant at 3;3 (phase 1) is not significan8& (phase 2).

For testing at 4;3 years (phase 3) a similar patéresults to 3;9 (phase 2) was
found. Partial correlations between the CELF messand ToPP measures were
significant, replicating the results at 3;3 and ¥8rs. The correlations between the
CELF measures and the iconic gesture measure \gersignificant at 4;3 years,
replicating the correlations found six months eardit 3;9 years. However, the
correlation between the ToPP measure and the igasitire measure, while only
marginally significant at phase 1 (3;3) and nom#igant at phase 2 (3;9), is now

significant at phase 3 (4;3).
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Table 5.2:Within-phase partial correlations, controlling foon-verbal scores, for

second (3;9) and third (4;3) testing phases (*gnificant,p < .05)

Measure 1 Measure 2 PhaseRhase 2 Phase 3 Phase 3
r p r p

Receptive CELF  Expressive CELF .610* <001 .733* 004
Receptive CELF  Total CELF .785*  <.001 .829* <001
Receptive CELF  ToPP 374* 012 523* <.001
Receptive CELF  Prop iconic .314* .043 .586*  <.001
Receptive CELF  Raven's 220 137 276 .063
Expressive CELF Total CELF .892*  <.001 947* <001
Expressive CELF ToPP A401* .008 507* .001
Expressive CELF  Prop iconic .304* .050 A07* .007
Expressive CELF Raven's A434* .003 .305* .042
Total CELF ToPP 545  <.001 574* <001
Total CELF Prop iconic .343* .026 519 <001
Total CELF Raven's .390* .007 .294* .050
ToPP Prop iconic 146 370 A441* .040
ToPP Raven's 373* .012 .300* .050
Raven's Prop iconic .193 216 252 990

Note: Correlations involving Raven’s were standaodelations

In summary, a similar pattern of concurrent relaiavas found at 3;9 years
(phase 2) and 4,3 years (phase 3) compared toitied phase at 3;3 years. For all three
phases, speech abilities were significantly coteelavith pretend play abilities. There
was also a consistent relation at all three phlasegeen children’s production of iconic
gestures and their speech scores. However, thediiaéion between pretend play and
iconic gesture production was less consistent adresthree testing phases.

The following analysis extends our understandinthefrelations between
symbolic skills found within the testing phasesdulressing whether the measures

taken at earlier phases significantly predict Iaggnbolic performance.
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5.3.3. Research question 2: Do symbolic abilitiesaalier phases predict abilities at

later phases?

There are two main parts to this research quedfiost, it needs to be deduced
(a) whether children show any changes in theirggerdnce across testing phases (e.qg.,
between receptive CELF score at phases 1, 2 atwde3)ablish the stability of the
measures over time, and (b) whether children’sgoer&nce on each individual measure
remains consistent in terms of their performantagive to other children. In other
words, do children who score highly at 3;3 yeas® alcore highly on the same measure
at 3;9 years and at 4;3 years?

Second, we need to establish whether the abishesvn at earlier phasesken
together(speech, pretend play, proportion iconic gestunesRaven’s) are a significant
predictor ofspecificsymbolic abilities, above and beyond the predicteiation shown

between thesamespecific measure across phases.

Stability of specific measures across phases:

First we examined the standardised tests for @iffees between testing phases
(see Table 5.3 for means and standard deviatiortedaneasures). As the CELF scores
were standardised in relation to age, there shootdbe any significant changes
between the initial testing phase (3;3 years) aedsecond (3;9 years) and third (4;3
years) testing phases. For all three of the CELRsues there was a significant
difference between the initial and second testimasp (receptive CELF(2,90) = 8.40,
p =.002, expressive CELIF(2,88) = 8.80p = .001, total CELF;F(2,88) = 15.17p
<.001), with children scoring significantly highatr 3;9 years (phase 2) than at 3;3
(phase 1). This suggests a practice effect foCtaeF measures. However, there were
no significant differences in CELF scores betwessting phases 2 and 3 (receptive
CELF;t =-1.04,df = 45,p = .306, expressive CELF= .00,df = 44,p = 1.00, total

CELF;t = -.61,df = 44,p = .548).
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Table 5.3:Means, standard deviations and between-phase atoored of measures

Correlation Correlation Correlation

Phase 1 (3;3) (phase 1 and 2) Phase 2 (3;9) (phase 2 and 3) Phase 3 (4;3) (phase 1 and 3)
Measure M SD r p M SD r p M SD r p
CELF receptive 10.57 3.11 .549* <.001 11.83 243 .766* <.001 1155 2.04 707 <.001
CELF expressive 10.18 2.62 .710* <.001 11.15 2.48 .809* <.001 11.14 2.71 .688* <.001
CELF total 20.39 5.19 .683* <.001 2277 4.46 .902*  <.001 22.69 4.43 .738* <001
ToPP 17.73 4.84 .560* <.001 21.00 3.83 .799*  <.001 23.31 3.73 553*  <.001
Prop iconic .33 24 .013 .935 .30 A7 .563* <.001 48 .23 272 0.074
Raven's 11.02 3.18 .560* <.001 13.68 3.3 .613* <.001 15.83 3.04 277 0.062




As the ToPP score and Raven’s were not standdrbisage, we expected that
their raw scores would significantly increase asrise. This was found to be the case for
both ToPP (Kendall’$V = .49,df = 2,p < .001) and for Raven’s (Kendalk¥ = .59,df = 2,
p <.001).

There was a significant difference between phasésea proportion of iconic
gestures produced (KendalVg= .17,df = 2, p = .001). There was no significant
difference between 3;3 and 3;9 years (Wilcoxon,-.54,p = .587; phase 1 M = .33, SD
= .24, phase 2 M = .30, SD = .17), but there wsigmificant difference between 3;9 and
4,3 years, with the children producing a highemportion of iconic gestures at 4;3 than at
3;9 (Wilcoxon,z=-4.67,p <.001, phase 3 M = .49, SD =.23) and 3;3 (Witngx = -
2.99,p = .003, see Figure 5.4). This suggests a geneanadase in children’sonic gesture
production as a function of theotal gesture production over time in the picture
description task. In terms of the types of icorestgres children produced (either
‘airborne’ or ‘finger draws’ on a piece of papes2% (254) were airborne at 3;9 years
(phase 2), with 48% (236) finger draws. At 4;3 ge@hase 3), 55% (370) of iconic
gestures were ‘airborne’, with 45% (301) ‘fingeadss’. These proportions did not differ
significantly across the three testing pha$€%.65, 61.11) = .865 = .408).

We also briefly examined the kinds of non-iconsstyires the children produced, to
cast light on how symbolic gestures fitted intartloeerall gesture lexicons. There was a
gradual reduction in the proportion of deictic gess that children produced across the
testing phases (phase 1, 53%, SD = 20%; phas&023D = 17%; phase 3, 38%, SD =
18%). A repeated-measures ANOVA found this chandeetsignificanf(2,82) = 10.08p
<.001, with pairwise comparisons finding a sigraft difference between phases 1 and
the two later phases (bgphx .05) but no difference between phases 2 an=31(00).
There was also a difference between testing phagthke proportion of gestures that were
finger traceson the picture card (phase 1, 12%, SD = 12%; phag8%, SD = 15%,

dropping back to 11%, SD = 13% at phase 3). Theéfrehces were significant
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Figure 5.4: Proportion of total gestures by gesture type
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(Kendall’'sW, for non-normally distributed data = .42#,= 2,p < .001), with children in
the second phase (3;9) performing a significantgater proportion of finger traces than
observed at 3;3 and 4;3. The significance of tlyesture types will be addressed in the
discussion.

We then analysed whether children’s performanceamh of the measures of
symbolic abilities was stable across time. TabBeshows the between phase correlations.
The correlations between the three CELF measuras@tthe testing phases remained
strong and consistent. This is also the case ]oTtPP measure. For Raven’s, phase 1
scores are strongly correlated with phase 2 s@rdgphase 2 scores with phase 3 scores.
However, the correlation between phase 1 and ghaseres is only marginally significant.
For the proportion of iconic gestures measure gtieno correlation found between phases

1 and 2, or 1 and 3, but there is a significantedation between phases 2 and 3.
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This pattern of results transfers into predictiglations between phases (see Table
5.5). For the three CELF measures, children’s perémce at phase 1 was predictive of
their abilities on the same subtest at phases Bahlde same pattern of results was found
for the ToPP and Raven’s. Scores at phases 2 amrde3significantly predicted by ToPP
and Raven’s scores at phase 1 respectively. Fpopion of iconic gestures, there was no
predictive relation found between phases 1 andghases 1 and 3, but there was a

predictive relation between phases 2 and 3.
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Table 5.5:Between-phase regressions for each measure (nifisamtly loaded)

Phases
land?2 2 and 3 1and3
Measure R2 Beta R2 Beta R2 Beta
CELF receptive .302* 549 .587* .766 .499* 707
CELF expressive .504* 710 .791* .890 446* .668
CELF total A467* .683 .814* .902 .545* .738
ToPP .313* .560 712* .844 A443* .665
Prop Iconic .000 -.016 .365* .604 077 277
Raven’s .319* .564 .493* 702 .144* .379

Multiple regression analyses:

For the second part of this research questiorsithple linear regressions reported
in the first analysis were extended to includeatiditional measures from the earlier
phases. For example, for the first analysis werdeted that the children’s phase 2 total
CELF scores were predicted by their phase 1 tdEIFCscores. For this secondary
analysis, phase 2 total CELF scores was againutoeme (predicted) variable, with phase
1 total CELF score included as a predictor variabth the additiorof the ToPP, Raven’s
and proportion of iconic gesture measures from @haas further predictor variables.
Table 5.6 shows the multiple regressions predidtiegphase 2 and 3 measures. For the
phase 3 outcome measures this includes separagssems with predictor variables from
phases 1 and 2 respectively, while for phase 2ooutcmeasures, predictor variables from

phase 1 were included.
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Table 5.6: Multiple regressions predicting outcome measurél significantly loaded variables

Predictors (Phase 1) Predictors (Phase 2) redid®ors (Phase 1)
Outcome Multiple Significantly loaded  Outcome Multiple Significantly loaded Multiple  Significantly loaded
variable regression  variables variable regression variables regression variables
(phase 2) Re (phase 3) Re R2
CELF (total) 523* CELF (total) (<.001) CELF (&} .823* CELF (total) (<.001) .601*  CELF (total) (<.001)
ToPP (.069)
ToPP .503* ToPP (.024) ToPP T79* ToPP (<.001) 6*56 ToPP (.003)
Prop iconic (.015) CELF (total) (.010) CELF (total) (.021)
Raven's (.065) Raven's (.031)
Raven's 448* Raven's (< .001) Raven's .545* Rayen001) .310* Raven's (.013)
CELF (total) (.072) CELF (total) (.049)

Prop Iconic .033 None Prop Iconic .498* Prop Iconic (.001) .327* CELBtéal) (.010)




For all of the phase 2 outcome variables (e.ca] ©OELF score), the total variance
explained when all phase 1 measures were placde iregression model (e.g., total CELF,
ToPP, Raven’s and proportion of iconic gesturesy ngher than when only the
equivalentphase 1 measure was included (see appendix Hdot sizes). For example
when total CELF score at phase 2 was the outcomalg, the total CELF score at phase
1 explained 46% of the variance. However when Té&®en’s and proportion of iconic
gestures were included as additional predictoesy#riance explained rose to 52%, with
the phase 1 total CELF score loading significarghyd ToPP marginally significantly. The
additional variables that significantly predictée fphase 2 ToPP score were the phase 1
proportion of iconic gestures and Raven’s, butthetCELF. None of the phase 1 variables
had any predictive relation to the proportion afric gestures produced in phase 2 (see
Table 5.5).

When using the phase 2 measures to predict the fhssores, again the variance
explained by the multiple regressions is highenttat the simple regressions. However,
apart from the ToPP score (where total CELF wagrafeant predictor), none of the
other additional variables were significant prealistfor any measure.

The zero order and part correlations for each efptiedictor variables at phase 2
(Table 5.7) indicate how the variance is partith@ each of the regression models
predicting each outcome variable at phase 3. Alhdhere are relatively high zero-order
correlations between the measures of different sjimabilities across time (e.g., TOPP at
phase 2 and CELF at phase 3), the unique variaromiated for by other symbolic
abilities is small, meaning that the high zero om®@relations are due to shared variance
with the equivalent measure in phase 2. This sugglesat the equivalent phase 2 measures

are making the largeshiquecontribution to the phase 3 outcome regressionetsod
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Table 5.7:Zero order and part correlations for phase 3 ragrasanalysis (predictor variables phase 2 meagures

Outcome Variable

(phase 3) CELF (total) ToPP Proportion Iconic Raven

Zero order Part Zero order Part ZeroordBart Zero order Part
CELF (total) .905 .690 482 -.022 .334 .002 413 60.0
ToPP .696 .220 .808 .483 .369 117 481 126
Prop Iconic 481 .120 .375 101 .601 441 422 .193

Raven's 415 .080 .356 .053 .254 .063 721 .580




Finally, phase 1 measures were used to predicephaseasures. For all of the
phase 3 outcome variables the total variance engidlaivhen all phase 1 measures were
placed in the regression model was higher than whéntheequivalentphase 1 measure
was included. When ToPP score at phase 3 was theroe variable, the ToPP score at
phase 1 explained 44% of the variance. However valieghe measures were included as
predictors, the variance explained rose to 57% dppendix 5). Phase 3 CELF scores were
predicted only by phase 2 CELF scores. Phase 3 So#s were significantly predicted
by phase 1 ToPP, total CELF and Raven'’s scoreshequroportion of iconic gestures
(phase 3), the phase 1 total CELF score was dfis@gmi predictor, but there was no
predictive relation between proportion of iconictges at phases 1 and 3.

To summarise, there seem to be stable relatiomgekeatearly (3;3 years) scores
and the lateequivalentscores (at 3;9 and 4,3 years) in the standardéestsl measuring
children’s pretend play, language and non-verbgiials. However, for the gesture
measure (proportion of iconic gestures), this $tglacross phases is not as strong, with a
significant relation only found between phases @ &nChildren across the phases seem to
be increasing their iconic gesture production dyithre picture description task relative to
their total gesture use.

When these simple relations were extended to iechlidhe measures at the earlier
testing phases, we found that there was a differenthe relations over time. When phase
2 measures were predicted by phase 1 measures)@nof non-equivalent measures
significantly loaded onto the regression modelg.(@hase 1 pretend play score made a
marginally significant contribution to phase 2 sgiescore). However, when phase 3 was
the outcome variable, only speech scores appeaitealve any consistent predictive effect

on non-equivalent measures, specifically on théepceplay measure.
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5.4. Discussion

The aim of the present study was to assess that@it®r a longitudinal relation
between three domains which have all been linkexhtanderlying ability to represent
symbolically; speech, iconic gesture production predend play. Previous research that
has sought relations between language and pretapdh@s not previously considered
iconic gesture production, and has generally foduserelations at the emergence of these
abilities (Bates, et al., 1979; Capirci, et al.9&9Lyytinen, et al., 1999; McCune, 1995;
Nicolich, 1977; Ozcaliskan & Goldin-Meadow, 2005ARcording to these accounts,
pretend play and language develop in an orderlyidas with transitions in play being
coupled with comparative advancements in languligp€(ine-Nicolich, 1981; McCune,
1995; O'Toole & Chiat, 2006; Piaget, 1962), andkersed on an underlying capacity to
represent symbolically. The present study investdj¢ghe potential influence that a
domain-general symbolic ability may have in a sagdlpreschool children, who had
already achieved a relatively high level of competewith symbols in a number of media
(Callaghan, 1999; DeLoache, 1995, 2000; Ganed.,, &0499). The present study also
extended previous research that had sought retaltierween pretend play and speech to
include iconic gestures, which have been identifieghlaying a crucial role in preschool
children’s communicative attempts (Iverson, et E94; Kidd & Holler, 2009; McNeill,
2005; Nicoladis, 2002). This was achieved by giyngschool children between the ages
of three and four a battery of tasks designedgorte their respective abilities in speech,
gesture production, pretend play and non-verbdityabi

We made two main predictions based on the nohiandll three preschool
symbolic abilities rely on an underlying represéotaal capacity. The first was that there
would be significant and consistagncurrentrelations between children’s abilities in
speech, pretend play, and iconic gesture produattben controlling for their general
non-verbal abilities. This extended previous rede#inat had established pairwise

correlations between (1) a measure of pretendgdyspeech, (2) speech with iconic
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gesture production and (3) a third marginally digant correlation between pretend play
and symbolic gesture production (Child, et al., 18itted). The second prediction was that
concurrent relations would also extend longitudindf a general capacity to represent
symbols underlies these three abilities in presktioddren, we expected to find that early
symbolic abilities in all three of these domainsdomake a significant predictive
contribution to later abilities iany oneof these domains.

In confirmation of the first prediction, we fouadconsistent concurrent relation
between the pretend play and the speech measuakshaiee testing phases. There was
also a significant relation at all phases betwéemteasures of speech and iconic gesture.
This finding is in line with previous work that hamind a relation between preschool
children’s advancements in speech and their icgasture production (Mayberry &
Nicoladis, 2000; Nicoladis, 2002; Nicoladis, et 4999). However, there was an
inconsistent relation between the pretend playiemic gesture measures, with the only
significant relation observed at phase 3, althahgine was also a marginally significant
relation at phase 1. This is surprising given ghravious research suggests that children’s
comprehension of gestural symbols and symbols ebjbcts are part of the same
‘representational continuum’ (Andren, 2010; Bigh&rBourchier-Sutton, 2007,
Tomasello, et al., 1999). One possibility for thel of a relation between these measures
at phase 2 is the high correlation found betweereRa and ToPP. As Raven’s was the
control measure for the partial correlations, they have acted to mask the relation
between proportion of iconic gestures and ToPPReddid possibility for this inconsistent
concurrent relation is the relative instabilitytbé iconic gesture measure in comparison
with the standardised measures across phasesels®e.b

Taken together then, there appears to be atdeastconcurrent relation between
all three measures of symbolic representation. M#e investigated whether there were
also predictive relations between these abilitie= dime. First, we expected to find

significant correlations and predictive relatiordvieen children’s early symbolic abilities
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and the samequivalentabilities at later ages. This was found to be #medor speech and
pretend play, but not for iconic gesture productibrs unclear why this is the case, as the
children did not show any great differences inrtspoken behaviour or engagement with
the gesture task. However, at phase 2 there wigmifiGant increase in the number of
finger tracesthat the children produced. We speculate thatstinglen rise may have been
due to children reaching a transitional stage betwserforming non-symbolic deictic
gestures, to performing fully ‘distanced’ iconicstieres by phase 3 (Andren, 2010; Werner
& Kaplan, 1963). Andren (2010) suggests that firtggee gestures are linked to children’s
private experience with drawing. These are iniidarned socially via interactions with
caregivers and over time become increasingly flexiln that they can be performed
without accompaniment with objects (i.e., papehe Bignificant change in finger traces
between the three phases in the present study emengizative of a change in how flexible
children are in using their hands as a symbolicioredBy the middle of the third year
children may understand the communicative usefsloégonic gestures but may not
have full competence in expressing this knowledgkso resort to using tracing gestures.
By the fourth year, they may have achieved incré#isibility with iconic gestures,
which reveals itself in the present study as (liharease in proportion of iconic gestures
produced and (2) a gradual increase in ‘airboicalic gestures relative to ‘iconic finger
draws’. This developmental change in how childrease to express their symbolic
knowledge may have resulted in the apparent ingtabf the iconic gesture measure.
Second, we predicted that if abilities in spegebktend play, and gesture were
related on the basis of a shared symbolic capabiépall these abilities would make a
significant contribution to the variance explairfedeach individual ability later in
development. Thus, although we expected a predieind stable relation between
children’s performance in any given mode of symbodipresentation across development,
we also expected the other symbolic abilities teehen additional predictive effect.

Overall, this was not found to be the case. Fatsidren’s speech scores at phases 1 and 2
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predicted their later pretend play scores at pBabeit the reverse effect was not
consistently found. This implies a specific direatof effect; that children’s early speech
ability predicts their later abilities in pretenkhyp even when they have achieved a level of
competence with symbols in these domains. By agetlpretend play is increasingly
social in nature (Farver, 1992; Garvey, 1990; Gagid&ramer, 1989; Nielsen & Christie,
2008) and involves the successful coordinationraathtenance of themes and roles
(Goncu & Kessel, 1988; Howes & Tonyan, 1999; Hoveesl., 1989; Wyman, et al.,
2009a, 2009b). We speculate that children’s gersgredch ability helps them in this
process, by boosting their potential to negotiatgmse acts with peers. Howe et al. (2005)
found for example that siblings, who used linggistrategies to extend their pretense and
to create shared meanings, performed pretensenactiore frequently than children who
did not build on the established play theme (sse Barver, 1992). Thus, speech may not
be related to children’s pretend play on the baan underlying symbolic ability by this
age (McCune, 1995; Piaget, 1962; Werner & Kapl&63), but instead may shape how
children structure their symbolic representatiaiotigh pretend play, which in turn
influences the overall opportunities children h&weeffectively advancing their pretense
activity.

Second, the concurrent relations found betweemgéagesture production and
children’s speech abilities do not appear to canwmeo consistent predictive relations.
This contrasts with previous research on childtgheaearliest stages of speech which
found a facilitative effect of symbolic gestureslater vocabulary development (Goodwyn,
et al., 2000; Rowe & Goldin-Meadow, 2009b). It ism@ likely then that the significant
increase in children’s iconic gesture productiosaslied across the three phases is
‘symptomatic’ of children’s increasing linguistiompetence. From around two years old,
children come to expect a verbal label for obj¢Capone & McGregor, 2004; Namy &
Waxman, 1998) and their iconic gesture productiaggpan supplementary role to the

speech they produce (Alibali, et al., 2009). Oztan and Goldin-Meadow (2011) suggest
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that preschool children increase their gestureymtan in line with their increasing
knowledge of these gestures’ communicative potemtideed, this does appear to be
reflected in the increase in children’s productidmconic gestures relative to other
gestures across the phases (Vallotton, 2010).

However, an issue with the present study is tltababgh the picture description
task was collaborative in the sense that child@htb interact with their caregiver to
achieve the goal of drawing the picture, this teahknot tease apart the potential social
factors which may influence children’s productidriamnic gestures in the preschool years.
We found that children’s iconic gesture productiaas correlated with theindividual
abilities in speech production and was not rel&bgohrental gesture production, although
caregiver input was controlled. Thus, future resleaeeds to assess which social factors
influence the formation of iconic gestures duripgr#aneous descriptions of objects or
events. For example, do children utilise the icayastures of caregivers as a way to
facilitate descriptions of objects (Acredolo & Gand, 1985, 1988; Caselli, 1990)? This
research question is currently being addresseddpoiog work using the same sample of
children from the present study. Also, as the speeeasure in the present study was
global in nature, future research is required teiheine which specific aspects of speech
are critical for advancements in these domains pFetend play this may involve
children’s pragmatic knowledge, while iconic gestproduction may be linked to
children’s overall syntactic complexity includingeuof verbs and adverbs (Nicoladis, et al.,
1999).

In addition, the apparent predictive effect in pinesent study needs to be
established in a naturalistic setting. We anti@ghat children with higher abilities in
speech will be more likely to respond positivelytheir caregiver’s or siblings’ attempts to
establish a pretense scenario (Howe & Bruno, 200l in turn leads to children
obtaining a better understanding of the potentiabbjects to be used as symbolic tools

(Rakoczy, 2006, 2008; Rakoczy & Tomasello, 2006).
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In conclusion, it appears that the three symlméicaviours of interest here are not
solely influenced by a shared ability to represgmhbolically by the time children reach
the middle of their fourth year. It is more likelyat once a general symbolic competence is
achieved, advancements in these three domainsciirand are influenced by extraneous
factors (Charman, et al., 2000; Dixon & Shore, )98®wever, the findings of the present
study suggest that speech remains a mediating flactthe symbolic domains of pretend

play and iconic gesture use, but that there isaagimg relationship between them.
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Chapter 6: Empirical Paper Three

The previous two papers sought evidence for coentiand longitudinal relations
between three domains of symbol formation whichpsogninent in children’s preschool
behaviours (pretend play, speech and iconic gegturesummary, there was a triad of
relations found concurrently between these alslitigth significant associations observed
even when non-verbal intelligence was controllad Thie longitudinal relations were
found to be less consistent. There was evidenca foedictive relation between children’s
early speech scores and their later abilities @gord play. However, this predictive effect
was not mutual. There was also an overall increaskildren’s iconic gesture production
as a function of theioverall gesture production over developmental time. Thisststently
correlated with speech measures, suggesting thed ik a tight link between iconic
gesture production and children’s spoken languagedities (see also Mayberry &
Nicoladis, 2000; Nicoladis, et al., 1999). In therds of Ozcaliskan and Goldin-Meadow
(2011) “iconic gestures may emerge as an outcomelatied spoken language
achievements, rather than being a precursor to abitities” (p. 172).

It is important to note that the previous two sésdiocused on children’s symbolic
representational abilities in these three domairduring tasks that were controlled in
terms of experimenter and caregiver. For the ToPpretend play demonstrated to the
child was highly structured, so that caregiverxygeximenter input did not distort the
stability of the measure. For the picture desaiptask (where the gesture measure was
derived), there was some collaboration involvedhaschild had to inform a naive
caregiver as to what a picture looked like. Howeearegivers were restricted in the type
of questions they could ask so that the onus rezdadm the child to provide full
descriptions.

There remains the possibility (that will be exandiie the following paper) that
preschool children’s iconic gesture productiomituenced, not just by their personal

inferences about objects and events, but by hove meypable interlocutors represent these
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events through gesture. No research thus far astigated whether preschool children
socially learn iconic gestures through interactvatines, and whether this affects their
subsequent description of the objects or evenesggetion 1.6.2.2).

There is a body of research that suggests thatrehilfrom around the age of 10
months are able to map an iconic gesture onto tshjieca similar way to their early
labelling via speech (Acredolo & Goodwyn, 1985, 898aselli, 1990; Iverson, et al.,
1994; Namy, et al., 2000; Namy & Waxman, 1998). idear, these gestures do not appear
to be spontaneously produced, but are insteadytighiked to the social context which the
child is in. The form and meaning of these gestapgsears to be ‘agreed’ upon by
members of the interaction (Iverson, et al., 19@4&selli (1990) noted that there were
three criteria for these early iconic gesturesy {fig are used with the intention to
communicate, (2) refer to an external object omgvand (3) are conventional. The
conventional, socially established nature of tressty gestural labels is of particular
importance in gesture researlunventionapestures (also termennblemgEkman &
Friesen, 1969) aguotable gestureKendon, 1992) are often categorised separatety fro
iconic gestures as (1) they do not need speectidom the recipient of what is being
represented through the gesture (McNeill, 2000)(@hthey are established by general
agreement across the culture or subculture (dl@, €t al., 2009). In the case of children’s
earliest iconic gestures, as they arplaceof speech and part of a socially established
routine with an adult, it is unclear how they rel&d, or whether they are qualitatively the
same as the iconic gestures produced by olderrehilgpbserved in the present study) and
by adults (McNeill, 1992, 2005). Indeed, Liszkow&008, 2010) argues that the
reproduction of these early iconic gestures bydeait does not indicate that children
understand their symbolic nature (see section 2.&a2 discussion).

By around the age of two years children begin &dgrrthe vocal modality to the
gestural in terms of their labelling behavioursfGae & McGregor, 2004; Namy &

Waxman, 1998). Children by 26 months also seerpsefer iconic gestures over arbitrary
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ones, possibly because children are becoming nkdledsat comprehending the similarity
between the gesture and what it represents (Battak, 1979; Namy, et al., 2004). These
iconic gestures are no longer separated from sp8&ssiond the age of two, children begin
to use iconic gestures to supplement their longgulstic constructions (McNeill, 1985,
1992). These gestures are classed as symbolic bieill€1985) because the gesture is
paired exclusively with that which it representa{Ssure, 1969).

The first aim of the following paper was to invgstie how children incorporate
gestures into their communication about object® Jdérond aim was to establish whether
the specifiamagisticproperties of gesture input from adults have aeotfbn whether
children will use those gestures to refer to a hobgect. There are two competing
possibilities which may influence children’s incorption of gestures they see into their
own descriptions of objects. First, it may be theecthat children’s uptake of gestures is
determined by their individual inferences about‘tteefulness’ or ‘rationality’ of the
demonstrated gesture (Gergely, et al., 2002; Ko&rttarris, 2005; Schwier, et al., 2006).
Children’s incorporation of gestures into their ogastural lexicon may be related to how
communicatively effective the gesture is regaraedahieve the aim of telling an
interlocutor about an object. Second, the imagjstiperties of the iconic gestures
themselves (i.e., what aspect of the object thpgesent) may influence children’s
representation of the object (Cook & Tanenhaus92B@stetter & Alibali, 2010).
Previous research on adults (see section 1.6.2g2)ests that they are more likely to
produce iconic gestures when asked to represeigieimahat is based ictionrather than
featuregFeyereisen & Havard, 1999; Hostetter & Alibali,12Q) Hostetter & Skirving,
2011; Pine, et al., 2010). It is a possibility thkat children who observe gestures that
depict the movement of the object, may glean tifisrmation from the gestures (Goldin-
Meadow, 2003; Goldin-Meadow & Beilock, 2010; Singe6Goldin-Meadow, 2005) which
in turn influences how they use gestures to reptdbe object in their subsequent

descriptions.
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The following paper attempts to compare these cdimgpaccounts by asking
children to describe four novel objects to thenegaver, who cannot see the objects. The
main experimental manipulation is the type of gesthat accompanies each object when
it is introduced to the child (either a gesture thepicts the object’'s movement, a physical
feature, or no gesture at all).

This paper is submitted for publication and is athared by Simon Child, Anna

Theakston and Simone Pika.
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Paper three: The use of symbolic gestures in psathildren: Conventional routines or
individual inferences?

6.1. Introduction

“The growth of children’s gestures [...] provide sooféhe best evidence that in
performing gestures the hands are, in fact, symibitlsmeanings in their own rights”

(McNeill, 1992).

Everyday communication consists of two main mogajtgestures and speech,
which are semantically, pragmatically and tempgriatiked to each other (McNeill, 1992).
Although there is no universally agreed definitafrspeech, many theorists would agree
that speech consists of linguistic symbols, whighiadividually learned and based on
shared social conventions (Pika, 2008a; Tomasel®9). Gestures can be either highly
iconic and are spontaneously produced (McNeill, 2098 highly conventional across
groups and cultures (Eibl-Eibesfeldt, 1972; EkmaRr&sen, 1969). Together, speech and
gesture form a dynamic and highly sophisticatedroamicative system, which is unique

to humans (Pika, et al., 2005).

Although the extent to which co-speech gesturestion as primarily
communicative aids (Bavelas & Chovil, 2000; ClarR96; Kendon, 2004), cognitive aids
(Butterworth & Hadar, 1989), or both (Bavelas, 199#yirek, 2002) is a source of debate,
relatively little is known about the acquisitiongéstures in humans (Bates, et al., 1979;
Lock, 1978). Early research on the communicativeetigpment of children showed that
gestures and speech emerge and develop togetties(Btal., 1979; Riseborough, 1982).
The earliest gestures emerge around the age of@ehghs, when children start to denote
concrete objects and situations by typically eithmralisingor gesturing (McNeill, 1992).
These gestures (also called protogestures by sothera e.g., McNeill, 1992) can be
classified into three distinct typa#tualisations, deicticsandsymbolicgestures (Acredolo

& Goodwyn, 1988; Bates, et al., 1979; Pika, 2008a).
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Ritualisationsare behaviours in which the signaller uses arctefie behaviour to
request an action. For instance, children oftenaustylisedarm-raiseto be picked up. It
has been suggested that the underlying learningpamézm is most likely an individual
learning mechanism called “conventionalisation”t@a et al., 1979; Mead, 1910, 1934;
Vygotsky, 1978) or “ontogenetic ritualization” (Ta@sello & Call, 1997). In this process, a
communicative gesture is created by two individsalaping each other’s behaviour in
repeated instances of an interaction.

The second type of gesture found in children’syeapbertoiresdeictics,are
designed to direct the recipient’s attention tcswlé entities. Prototypes askowing(e.g.,
holding up an object to the recipient) goainting (with an index finger or the whole hand).
Concerning learning, researchers reportedgbatting at first emerges in a non-
communicative fashion, to orient children’s owreatton to objects and events (Bates, et
al., 1975; Carpenter, Nagell, & Tomasello, 199&nitarly, Werner and Kaplan (1963)
proposed that children go through a stagpanfiting-for-selfbeforepointing-for-others
(see also Moore & D'Entremont, 200The communicative and referential function of
pointing is thus clearly socially learned (CocheYé&uclair, 2010; Goldfield, 1990), with
social learning being defined as “a group of leagnnhechanisms in which observation of
other individuals facilitates or enables the aagjois of a novel behaviour” (Call, 1999, p.
317). Four main social learning phenomena areidigtated: (1) mimicking (reproduction
of sensorimotor acts); (2) local and stimulus ewlkeament (in the former the adult focuses
the attention of the child to a single location hin the latter case the child’s attention is
focused to stimuli of a specific quality); (3) eratibn (reproduction of changes of state in
the environment that others have produced); andr(ation (for an overview see
Carpenter & Call, 2002).

The third typesymbolicgestures (Acredolo & Goodwyn, 1988; Namy & Waxman,
1998) (referred to by others as "iconic", "pictq@re” or "representational” gestures

Iverson, et al., 1994; McNeill, 1992; Poggi, 20@2hsist mainly of whole-body
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enactments to depict actions and objects. Thesargesare cognitively different from the
symbolic(iconic and metaphoric) gestures used by adultause they provide symbolic
labelsin placeof speech, rather thamoupled withspeech (Namy, et al., 2000). They are
either associated with a referent metonymicallg @ksture refers to an element or
attribute of something to mean the thing itselfg(eputting a finger to the nose and raising
it for “elephant”) or on the basis of their mutidnic relation to each other (e.g., flapping
one's arms to represent a bird's wings, AcredoBo®dwyn, 1988; Pizzuto & Volterra,
2000). Concerning the underlying learning procasslved, Acredolo and Goodwyn
(1988; see also Caselli, 1990) proposed that isfaoquire their first symbolic gestures in
social interactions (gestural or motor routinegjwtineir caregivers, that are either
performed deliberately (e.g., caregivers accompheytsy-Bitsy Spider song with a finger
gesture depicting a spider crawling motion) or utiagly (e.qg., sniffing a flower). The
underlying social learning process thus probabbnges over time: First gestures might be
acquired via mimicking from caregivers, while ardarstanding of the caregivers’
intentions when producing these gestures may anbrge later in development

(imitation). However, since the form and meaninghafse earliest gestures seem to be the
result of a particular agreement established irctrgext of child-adult interaction, Caselli
(1990) suggested they are better classifiecbasentionalgestures. Following the

definition of McNeill (1992), the form and meaninficonventional gestures are
established by the conventions of specific comnes@nd/or groups. This implies
standards of form that must be met if the gestareso be recognised and thus involves
low levels of individual differences within the comnity/group.

Around the age of 20 months, the verbal systenec®iming the preferred channel
of communication, resulting in a proportionate dexin the production of gesture relative
to speech (lverson, et al., 1994). Children stadambine words into more complex
speech streams and, instead of using words andrgeshterchangeably, begin to use

gesture to supplement the content of the speeelh (fdibali, et al., 2009). Children at
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around the end of the second year, eventually dorpeefer iconic gestures over more
arbitrary gestural symbols (Namy, et al., 2004).

Concerning older preschool children, virtually nathis known about how
children increase their gestural lexicon. InsightvBver may come from research on
symbolic representational abilities, pretence, amtbodied cognition. Liben and Downs
(1992) for instance showed that young children igakely on their own inferences about
the best way to represent actions and objectsranaarectly fuse aspects of the symbol and
referent. For instance, when presented with cotburaps and landmarks, children thought
that a road shown in red on the map meant thatufwent to that road, it would actually
be red. Furthermore, Hostetter and colleagues @ttesi& Alibali, 2008, 2010; Hostetter
& Skirving, 2011) argued that gestures emerge ftloeperceptual and motor simulations
that underlie embodied language and mental ima@egy, Barsalou, 1999). This so-called
gesture-as-simulated-action (GSA) framework suggbstt gestures are produced on the
basis of speakers ‘replaying’ the visualisatiohaf object through activation of relevant
areas of the visual and motor cortex. This in then leads to activation beyondesture
threshold resulting in the production of a gesture (Hostest Alibali, 2008).

The present study was designed to enable a bettierstanding of how children’s
gestural development progresses and how they seitbair gestural lexicon. Specifically,

we aimed to address the following two research tipes

(1)  Which gestures do preschool children spontaneaissyto represent novel
objects and which features of objects do they peetelly encode in their
gestures?

(2)  Are these gestures based on conventional routingseoto children’s own

inferences about the best way to represent objects?

To investigate these questions, we used an obgscrrightion task consisting of

three different scenarios. In each scenario, wegorted four different new objects to pre-
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school children and either introduced these objegtd) using speech only, or by
accompanying the verbal introductions with f&)vemengestures, or (3Physical feature
gestures.

To address question one, we analysed the gestuitdsea were producing
spontaneously in the speech-only scenario (scetiariath regards to (a) kind of gestures
used, and (b) features of objects depicted.

Concerning our second research question, we hagisctions: First, if children
mainly rely on previously learnembnventionalgestures, we predicted a high degree of
gestural concordance in the speech-only conditroaddition, we assumed that children,
if relying on conventional gestural routines, woblkel very likely to match the gestures
observed in condition (2) and (3). Alternativelychildren at this age are already relying
on a more flexible gestural lexicon, and are préigaly matching gestures to what they
perceive to be salient aspects of the objects xpeated to find a high degree of gestural

variety in addition to idiosyncratic gestures.

6.2. Methods
6.2.1. Participants

Participants were 42 monolingual English-speakimtgcen (18 girls, 24 boys)
aged between 44 and 46 months (mean: 45 monthays}. d hey were recruited from a
sample participating in a longitudinal study of $yotic development (Child, et al.,
Submitted). All the children had typical languagwelopment (as determined by their
performance on the CELF-preschool test (Wiig, tZ8100). An additional four children

were not included in the sample because of fussibefre completion of testing.

6.2.2. Materials
In order to study the acquisition of gestures, weduia game box and a total of 20

objects, varying in feature and shape. Four obthjects were designat¢arget objects
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and the remaining sixteen functionedidlsr objects (see Table 6.1).

6.2.2.1. The game box

The tasks took place around a large cardboardhmbtas placed between the
child and the caregiver (39 cm x 28 cm x 26 cm)k bhx was coloured red to make it
attractive and engaging for the children. Extendmogn one side of the box was a large
cardboard flap (32 cm x 26 cm), which was desigoddhpede the view of the adult. On
the other side of the box was another cardboapd(82 cm x 9 cm). This flap was
designed to discourage the child from looking abtire box to the adult’s side, while at
the same time not impeding the view of the childaads the adult and vice versa. At each
end of the box was a square hole (10 cm x 10 @vpass objects from one side of the box
to the other. The main purpose of the box was dwigde a restricted visual space between
the experimenter and the caregiver, so that thegoger was unable to see (a) the target
object and (b) the experimenter’s gesture. An &uthl purpose of the box was to provide
a motivating and engaging game for the childrerce&Xthe children had described an
object successfully, the caregivers pushed thecbt)eough the hole in the box towards

them.

6.2.2.2. Objects

The four target objects werespiky ball astretch toyastring balland asway
triangle (these names were not revealed to the childranyastage). The target objects
were selected on the basis of them having botktandiive appearance and a distinctive
movement from which the demonstrated gestures danieed (see Table 6.1). These
objects had been tested in a pilot-study and had bkeosen based on their likely novelty
to children and the fact that they could not bé/fdisambiguated from ‘filler’ objects (see
below) with one word. For example, while childreayrhave known the word “ball” for

thespiky ball the children had to provide extra informatiordisambiguate the target
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Table 6.1: Target object and filler objects

Target Object Movement Physical Colour (FO3) Shape (FO4)
(FO1) Feature (FO2)

String Ball

Table 6.1 shows the target objects, children haah laesked to describe and four filler objects fahearget
object. FO1 is matched to the target object orb#sis of its similar action when a small forcepplaed to it.
FO2 is matched to the target object on the badiseophysical property that is depicted through the
demonstrated physical feature gesture (e.qg., tikespf spiky ball). FO3 is the same colour asténget
object, while FO4 is the same approximate shajkeofarget object.

Spiky Ball

Sway Triangle

Stretch Toy

object from the other balls in the total array bfewts.

In addition to each target object, we had foutefilobjects (FO), which each
matched a certain aspect of the target objectTabke 6.1). FO1 for instance was matched
on the basis of having a similar potential moventerthe target object, so for te&ing
ball, FO1 bobbed up and down in a similar fashion. @8 matched on the basis of a
distinct physical characteristic, so for theay triangleFO2 had a hole through the middle.
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The remaining two filler objects were chosen onlilsis of matching the colour (FO3)

and the basic shape (FO4) of the target object.

6.2.3. Experimental procedure

Testing took place either in our lab at the Uniitgrsf Manchester or at the
children’s homes, depending on the caregiver’'sguegice. At the lab, children were made
to feel as comfortable as possible in their surdings. At the children’s homes, testing
took place in a quiet room, away from potentiatrdistions. Before testing, the caregivers
were informed about the aims of the study and whetask involved. The children were
then asked if they wanted to play a describing game

Once the children were comfortable, they were éds$@esit on a chair opposite their
caregiver, with a small table between them. Thesarpenter sat on the left side of the
child placing himself in-between the child and g & objects, which were placed on the
far side of the experimenter. The experimentepahiced the game box to the child and
placed it on the table, with the front end of tlox bacing the caretaker. The child was then
given the opportunity to explore the box and tougsd to its appearance and position (see
Figure 6.2).

Once the child appeared ready to begin, the expaten introduced the game by
saying:“Now we are going to play a describing game. | aning to show you some toys
that your mum/dad can’t see. The aim of the gan@ @escribe the toy to your mum/dad
so that they can pick the right one from lots dieottoys and, then send it back to you

through the box.”

6.2.3.1. Experimental tasks
Each task consisted of a total of five trials, e @varm-up trial and four test trials.
Warm-up trial The aim of the warm-up trial was to familiaridgéldren with the

introduction of the objects and the procedureseftask. The child was introduced to an
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Figure 6.2: Schematic set up of object description task andovtill

Exp

Object

Game Box Caregiver

Child

Figure 6.2 shows the location of participants dytime object description task.

object (a small toy car) and given the opportutotyold the object. The experimenter then
said:“This is an interesting toy isn't it?’Once the child had explored the toy, the
experimenter took the object and placed it int@a@ With some filler objects. The toy was
placed in the bag so that the child could not sgeochthe filler objects. The bag was
shaken and passed around to the caregiver. Theimgmer then asked the child to
describe the toy to his/her caregiver so that #regiver could choose the correct one to

send back to the child through the game box. Iicthilel appeared reluctant, the
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experimenter encouraged the child by askiigythere anything you can tell your
mum/dad about the toy you've just played with?”

Once the child had made an attempt to describwoth® his/her caregiver, the
experimenter asked the caregiver to choose whigtbthey thought it was. If the
caregiver was unsure of the correct object, theexenter asked the childs there
anything else you can tell your mum/dad about thjea?” Once the caregiver was certain
of the correct object, they were asked to showothect to the child for confirmation. If
the correct toy was chosen, the experimenter asieedaregiver to place the object in the
hole at his/her end of the box, which allowed thidcto pick the toy up from his/her end

of the box. Then the test trials started.

Test trials Each test trial consisted of three subsequepsste
Step 1: The experimenter introduced one of the fargret objects to the child. The order
of the presented objects per task was randomisegré€sentation of the first target object,
the experimenter placed the object behind thedfape game box, outside of the
caregiver’s view but in full sight of the child. @experimenter then safl:ook at this
toy!” to draw the child’s attention to the object. Dagiag on the test condition (described
below), the experimenter proceeded to communidadetahe target object by using
distinct statements (see Table 6.3) with or withedompanying gestures (see Table 6.4).
The gestures were performed directly above thestanigject to ensure that the
child could see each gesture. The child was thesngan opportunity to play with the
object to explore its properties. Once the child fiaished playing with the toy, the
experimenter placed the target object into a badl tlie four related filler objects, shook
them and placed them on the caregiver’s side obtixe All the filler objects were situated
out of sight of the child. The experimenter thearppted the child to describe the object to
the caregiver by saying either: {§an you tell your mum/ dad what that toy lookdaelor

what it moved like?'0r (ii) “Can you tell your mum/ dad what that toy movee Itk what
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Table 6.3:Sentences used by condition

MD Condition PF Condition
“Look at this toy, look at how mnoves” “Look at this toy. See what it
looks like”
“It movesin a funny way doesn't it?” “ltooks quite funny doesn't it?”
“Look at what youcan dc to this toy” “Look at what this tojooks like”
“It can move about in a fun way” “It is quite a fupoking toy”
“Look at what itcan dc” “This toy looks like a lot of fun”

Table 6.3 shows the different sentences usedandomised order in the MD and PF Conditions. Wands
bold emphasise the movement or physical featuréseopresented objects.
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Table 6.4: Gestures demonstrated to children in demonstratoditions

Object Description
MovemeniGestures Physical Featurésestures
Spiky Ball Hand in 'C' shape, bringing th@ointed finger moving up and

thumb to the fingers todown to represent spikes.
represent squeezing action.

Sway Triangle Flat hand facing upwardBointed finger creating a circle to
rocking side to side, pivoting orrepresent the hole.
the wrist to represent rocking
action.

Stretch Toy Two closed fists moving awakingers interlock to represent
then back towards each othemultiple 'legs' of the toy.
to represent stretch movement.

String Ball One closed fist remains stillFingers and wrist on one hand
while other hand moves up antbuches the respective part on the
down to represent ‘bouncingbther hand, creating a ball shape
action

Table 6.4 shows the gestures that were demonstiategdldren in the MD Condition and the PF Coratis
for each object.

it looked like?” These phrases were chosen in a pseudo-random methetwo of the
objects being accompanied by phrase (i) and twphbogse (ii).

Step 2: The child was then asked to describe tigettabject to the caregiver.

Step 3: Once the child had made an attempt to itbesttre target object, the caregiver was
asked to choose an object out of the selectioivefdbjects if they were able to do so
based on the information the child had providecd(tamget object and four “filler’ objects),
which best matched the child’s description. If taeegiver selected the target object, the
child was given positive verbal feedback by theezkpenter and the caregiver was asked
to place the toy into the game box, for the chil@dllect. The experimenter then asked the
child for the object, took the bag of filler objedtom the caregiver, put the object into the

bag and placed it back into a second larger bagendiethe toys were kept on the left side
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of the experimenter. If, after the child’s init@éscription, the caregiver was still unsure as
to the correct object, the caregiver could askhfrrguestions to try to clarify (see
caregiver instructions below). If the child seem@dure how to respond, the experimenter
asked the child if there was anything else sheduddcsay about the object. If the child
answered in the negative, the experimenter asleeddtegiver to choose which object they
thought might best fit the child’s description. Tolgect was then held up so that the child
could see it. If the caregiver was correct, thédcivias praised and asked to collect the toy
from the caregiver, through the game box. If ineotrthe experimenter asked the child to
tell his/her caregiver anything else she/he coblubithe object, until the caregiver chose

the target object.

6.2.3.2. Caregiver instructions

The caregivers had been instructed before the begjrof the test trials that they
should not select which object they thought thédolas describing until they were certain
of their choice. They were also instructed thaytbeuld ask for more information from
their child, but must not ask specific questiong.(€ls the toy blue?”). These guidelines
were given to provide a context, which encouragedchildren to give full descriptions of

the objects that had been presented to them.

6.2.3.3. Experimental conditions

Children were randomly placed into one of threeegixpental conditions: The
Speech only Condition (SO) — 12 children, the MogatrDemonstration Condition (MD)
— 13 children, and the Physical Feature Demonstraiiondition (PF) — 17 children. The
main manipulation of these three conditions wastigreor not gestures were used to
accompany speech (SO Condition) and the type oéseptative gesture utilised by the

experimenter while introducing the four target abggMD and PF Condition).
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SO Condition

In the SO Condition, the experimenter only usekspdanguage (four statements,
see Table 6.3) to introduce the four target objélotg statements were intended to draw
the child’s attention to the movement of the objastper the MD Condition, see below)
and two statements were intended to draw the ghdttention to the physical feature of
the object (as per the PF Condition, see belowjingieach trial, the sentences were used
in a randomised order.

MD Condition and PF Condition

In these two conditions, the experimenter introdueach target object, by drawing
the attention of the child to the object (a) veljpéiour different statements/trial, see Table
6.3) and (b) gesturally (four repetitions of thengagesture/trial, see Table 6.4). In the MD
Condition, the child’s attention was drawn verbatiythe movement of the object (e,
moves in a funny way doesn’t ij?Wwhile in the PF Condition, the accompanying shee
referred to physical features of the target objed.,“See what it looks like!).

Concerning gestures, in the MD Condition the experniter depicted a
characteristic movement of the object, when a samabunt of force was applied to it. For
example, for the sway triangle the experimenteaischswayed from side to side to
represent the rocking of the triangle if pushedcdntrast, in the PF Condition, the
experimenter used gestures that highlighted a palysharacteristic of the object. For
example the gesture accompanying the introductiahespiky ballconsisted of an up and
down movement in an inverted V', performed witp@inting index finger to represent the

spikes.

6.2.4. Data collection
Each task was videotaped using a Sony HDD DCR-SRIfgiEal camera. The
camera was placed on a tripod, which was one nretreight and was placed so that the

child, caregiver, and experimenter were visibl®tighout testing.
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6.2.5. Coding

Since the focus of the study concerns symbolicugest only these gestures were
coded. For the SO Condition, gestures were classifnder the same criteria as ‘same as
demonstrated-movement’, ‘same as demonstratedré&aiu’'other- movement’ or ‘other
physical feature’. All of the children’s symboliestures produced when describing the
objects were coded using these criteria.

For the two demonstration conditions (MD Conditaovd PF Condition), children’s
symbolic gestures were coded for whether they vgamme as demonstrated’ or ‘other-
movement’ or ‘other physical feature’. For the MDr@ition a gesture was classed as
‘same as demonstrated’ (i.e., reproduction of tteeipusly modellednovemengesture) if
the gesture had the same trajectory of movemethieagdemonstrateshovemengesture.
Hand shape did not have to be the same. For exatofde classed as ‘same as
demonstrated’ for theway trianglethe child had to rock their hand side to side pngpon
the wrist. For the PF Condition a gesture was eldss ‘same as demonstrated’ if the
gesture had the same hand shape as the demonptigsechl featuregesture. The
movement of the hands whilst in this shape didhaoe to be the same. For example, for
thestring ballthe child had to cup their hands to form a badipsh

In order to test inter-coder reliability of thegesture classifications, 24% of the
videos were coded by a second coder, blind toithe and questions of the study. We
found that overall agreement was good (87% agreerfkxss, 1981), with a Cohen’s

kappa of 0.714.

6.3. Results

To investigate how pre-school children represent abjects through gestural
means in communicative interactions and whethesetlage based on conventional routines
or due to children’s own inferences, we carriedsayteral analyses.

First, we examined whether gender or experimemtadlition influenced the

183



children’s overall gesture use.

6.3.1. Gestural performance across gender

To rule out differences in gesture performancetdugender, we compared the
total number of symbolic gestures produced by @ girls, and did not find a
significant difference (Mann Whitney U-test; U =918, z = - .88p = .50; boys mean =

4.08, SD = 2.41, girls mean = 5.00, SD = 3.48).tWs collapsed the data across gender.

6.3.2. Overall symbolic gesture production

To establish whether experimental condition maxehafluenced overall gesture
use, we compared the total number of symbolic gestoroduced by children in relation
to the three experimental conditions. There wasigoificant difference between
conditions (Kruskal-Wallis Tesk*2,42) = 3.61p = .16). Children performed a mean of
4.17 gestures (SD = 2.92) in the SO Condition, anre# 5.62 gestures (SD = 3.01) in the

MD Condition, and a mean of 3.82 gestures (SD 6)4Ar6the PF Condition.

6.3.3. Spontaneous gesture production (SO Comgitio

To investigate our first research question, namdlich gestures were already in
the children’s gestural lexicons and if childreeferentially depicted distinct features of
objects, we analysed the gestures and gesture sppasaneously produced by children in
the SO Condition (see Table 6.5).

Overall, gestures depicting physical features ¢écts were more frequently used
than gestures depicting movements of objects, adowufor 75% (M = 3.00, SD = 2.05)
of gestures produced by the children in the SO @imnd Of thesephysical feature
gestures, 36% (M = 1.00, SD = 1.13) matched theugesdemonstrated in the PF
Condition. Thephysical featurgestures were spread evenly across the objedky (s,

M = .67, SD = .65; sway triangle, M = .83, SD =;.8¢etch toy, M = .75, SD = .97; string
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Table 6.5:Examples of original gestures for each target dbjec

Target Object Demonstratedemonstrated Other Other physical
Movement physical Movement feature
feature
Spiky Ball 0 5 Enacting action Covering self in
of bouncinga  'spikes' (1)
ball (1)
Both hands
circling (1)

Putting fists

together for

'spikes’ (1)
Sway Triangle 1 4 Drawing

triangle in

air with

finger (3)

Forming triangle

with hands

together (2)

Stretch Toy 1 1 Drinking action Moving hand
(1) away from body
once (4)
Twist wrist (1) Both/one hand
circling (2)
Hand up and Closing fist (1)
down (1)

String Ball 5 1 Moving hand
across to
represent 'string’
(4)

Circling hand for
'round’ (1)

Table 6.5 shows the number of children in the S@ditmn (out of 12) that produced the demonstrated
movement or the demonstrated physical feature gEstilihe table also gives information about theoth
gestures produced by children in the SO Conditaangunt of children who produced these gesturesast |
once is given in brackets).

ball, M = .75, SD = .97Movemengestures accounted for 25% (M = 1.17, SD =1.19) o
the total gestures children produced in the SO @iond Of these gestures, 63% (M = .75,
SD =.97) matched the gestures demonstrated iKlEh€ondition. There again appeared
to be a similar number ehovemengestures produced by children in the SO Condition

across the objects (spiky ball, M = .17, SD = &8etch toy, M = .33, SD = .49; string ball,
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M = .58, SD = .90) apart from the sway trianglejchtelicited fewmovemengestures (M
=.08, SD =.29).

The spontaneous production of distinmtvemenandphysical featuregestures
indicated that these gesture types are already knowhildren of this age. To determine
whether children were more likely to spontaneopstduce either the demonstrated
movemenor physical featurgestures, we compared the total number of denaiasdtr
movemengestures with the total number of demonstrategsical featurgesture®, but
did not find a significant difference (Wilcoxon-tez= - .749,p = .45).

To address our second research question, nametietiree to which children’s
gestures might be considered todoaventionglwe carried out two main analyses: First,
we examined the variety of spontaneous gesturébmeance between children in the SO
Condition. Second, we examined whether previousmiasion of distinct gestures in
connection with distinct objects had an influenoechildren’s subsequent gestural

performance using the same objects.

6.3.4. Gestural concordances

We found that for each object, there was at leastgarticular type of gesture that
was produced by multiple children (by 4 or 5 of it#echildren, see Table 6.5). For
example, for thetretch toy one third of the children represented the strofgbe toy by
moving their hand away from their body and holdirtpere. In addition, we identified a
number of idiosyncratimovemenandphysical featuregestures that were characteristic
for a single child only. Overall, children had adency to use monghysical feature

gestures thamovemengestures.

To analyse the degree of gestural concordanceseetehildren’s spontaneous

gesture production, we applied Cohen’s Kappa $itzgito determine agreement or

% The children in the SO Condition were not shown gestures by the experimenter. These analyses are
based on the gestures that would have been codishamstratechovemenbr physical feature gesturés
they were performed by children in the MD and PHditions respectively.
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disagreement between individuals gesture for eb@tb(Pika, Liebal, & Tomasello, 2003;
Tomasello et al., 1997). To calculate the valueg&eh individual, we used a matrix
method whereby each individual received an avesagee in its agreement with each
other individual based on a comparison of all pented gestures. These scores were then
averaged across individuals to obtain a group blid he within group kappa (M = .170,
SD = .31) showed a very low degree of concordaAttenénn, 1991), and thus a high
degree of variety in children’s spontaneous gegtuvduction (see appendix 6 for full

kappa table).

6.3.5. Influence of demonstration of gestures
6.3.5.1. Overall gesture production

The analysis of spontaneous produced gestureshioaehghat the demonstrated
movemenandphysical featureyestures were already in the children’s gestesatbns.
To further address the question whether childrehiatage still mainly rely on previously
learnedconventionalestures, we compared whether the use of digiestures had an
influence on children’s subsequent gestural peréoree. To do so, we calculated
proportions of children’s symbolic gestures by ding the number of demonstrated
gestures by the total number of symbolic gesturedyced by a given child. The analysis
showed that children in the MD Condition used ai$igantly higher proportion of
demonstratedhovemengestures (M = .41, SD = .27) compared to the SQd@ion (M
=.18, SD =.23; Mann-Whitney U-test, U = 35; - 2.37,p = .018). There was no
significant difference in gestural performance kesw children in the PF and the SO
Conditions (Mann-Whitney U-test, U = 847 - .99,p = .32). However there was a
tendency for children in the PF Condition (M = .80 = .26) to perform the demonstrated

physical featurgesture less often than children in the SO CamlitM = .28, SD = .32).
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6.3.5.2. First gestures used

Overall, the results showed that children tendesidatchmovemengestures they
had previously observed, but natysical featureyestures. To investigate this finding in
more detail, we analysed children’s first gestise, since first gestures produced in a
communicative act have been identified as childrembst ‘spontaneous’ communicative
reaction (Huang & Charman, 2005). As there were fdojects shown to each child during
the test trials, children could score a maximurfoaf for their ‘total first gestures’. An
initial analysis established that children in eatkhe three conditions used at least one
gesture for the same number of objet¥4,42) = 2.52p = .28; MD condition, M = 3.00,
SD = .81; PF Condition, M = 2.41, SD = 1.12; SO @itan, M = 2.58, SD = 1.00).

A subsequent analysis showed that for childrehéenMD Condition, a
significantly higher proportion of their first geses matched the demonstrated gestures
than for children in the SO Condition (MD Conditiavi = .43, SD = .33; SO Condition:
M =.13, SD = .21; MWU-test = 3@,= - 2.39,p = .022). There was no significant
difference in the proportion of first gestures thratitched the demonstrated gestures
between children in the PF and SO Conditions (PRd@ion: M = .15, SD = .26; SO

Condition: mean = .32, SD = .37; MWU -test = 76, - 1.29,p = .26).

6.4. Discussion

The present study aimed to shed light on how abi@rgestural development
progresses and how they increase their gesturiablexSpecifically, we had two main
questions: First we wanted to know how preschoitldn spontaneously use symbolic
gestures to represent novel objects and whichresf objects they preferentially depict.
Second, we investigated if these gestures ardaskd on and/or originate from
conventional play routines or are due to childrewis inferences about the best way to
represent objects.

In our first task, we investigated children’s s@or@ous gesture production while
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referring to novel objects in a communicative iat#ion. The results showed that pre-
school children aged 44-46 months spontaneoushpoted verbal explanations of objects
with symbolic gestures, and, in the absence ofgasyural input, had a preference to
depict physical features of objects rather thanenments of objects. These gestures were
highly coordinated with the speech of the childdening their descriptions, insteadiof
placeof speech which had previously been describegidanger children (Acredolo &
Goodwyn, 1985, 1988).

Furthermore, we found that although some gestypeEstin combination with
distinct objects showed a higher production fregyeahan others, overall children showed
a high degree of individual variability in their@taneous gestural performance including
the use of idiosyncratic gestures. These gestitels focused on one particular feature of
the objects that was of interest to the child (egstring of the ‘stretch toy’) or related to
the object as a whole (e.g., forming a triangletiier ‘sway triangle’).

In our second task, we manipulated the gesturaitiapchildren to investigate if
the use of distinct gesture types by an experimemteombination with speech and
distinct objects had an influence on the subseggestural behaviour of children. Quite
surprisingly, we found that children showed a preriee to matcimovemengestures in a
subsequent communicative interaction includingstéi®e objects but nphysical feature
gestures.

Overall, our findings thus do not support the hiyesis that children aged 44-46
months of age still mainly rely on conventionaltgeal routines learned in previous play
interactions with their caretakers (for childrered@0 months see, Acredolo & Goodwyn,
1988; Goodwyn & Acredolo, 1993). On the contrany; cesults provide convincing
evidence that preschool children already haveatively flexible gestural lexicon, and
make their own inferences about the best way hawgoesent objects on the basis of their
salient properties.

However, quite surprisingly, we also could showt 8@me gesture types observed
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in a communicative interaction amdth a distinct object influence the subsequent gelstura
behaviour of children differently than others. Tdhnemay be three possible explanations:
First, children may be incorporating theovemengiesturesnto their own gesture lexicon
on the basis of their inferences about the usefsloéthe demonstrated gesture as a
communicative strategy for providing informatioroabthe object. Previous research has
shown that children are able to infer about the@ppateness of means in order to achieve
an end (Carpenter, Akhtar, et al., 1998; Gergelgl.e2002; Koenig & Harris, 2005;
Schwier, et al., 2006). One possible explanatidhas children perceivenovement

gestures to be more communicatively useful (ratiahanphysical featurgestures. If

this is the case, then we would have expectedtbthat children in the SO Condition
would have shown a higher frequency of spontangqarsiducednovemengestures than
“less useful’physical featurgestures. However, this was not the case witldlicnl
producing both gesture types equally often.

A second explanation is that children’s incorpanatof gestures into their gesture
lexicon may have been influenced by the imagistopprties of the gesture itself. In the
present study the act of the adult depicting matdions through symbolic gestures may
change children’s own representation of the objeat]ing them to simulate this aspect of
the object when asked to describe it. Previousarekehas shown that children glean
information in adult’s gestures in distinct leampicontexts (e.g., Goldin-Meadow, 2003;
Singer & Goldin-Meadow, 2005). In addition, resdéaon adult speakers has shown that
more gestures are produced if the object or eveinglspoken about evokes high levels of
motorimagery compared tasualimagery (Cook & Tanenhaus, 2009; Feyereisen &
Havard, 1999; Pine, et al., 2010). According to@®A perspective (Hostetter & Alibali,
2008, 2010; Hostetter & Skirving, 2011), gestunesmoduced when speakers “simulate
actions in the interest of speaking” (Hostetter BobAli, 2010, p. 245). Alibali et al. (2000)
suggested that gestures assist in the processeaiking down’ perceptual and motor

knowledge into a verbal form. The expressive palés#s of gesture to represent spatial
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information are numerous (Alibali, et al., 2009; lBorey & Casey, 2001; Kendon, 2004)
and in children in particular, rate and type of bgiit gestures has been linked to their
attempts to represent complex spatial events (Alibgal., 2009; Kidd & Holler, 2009).

The GSA framework contends that speakers are nialg to produce gestures
that simulate actions compared to gestures thatlatmvisual properties. This is because
the motor imagery created when simulating theserasis more likely to reach the gesture
threshold, as this imagery is closely tied to tb&oas of the body (Hostetter & Alibali,
2008). Indeed, motor imagery is more closely linkedeural motor activation in the brain
(e.g., Wexler, Kosslyn, & Berthoz, 1998). Visuabperties of objects on the other hand
are less directly linked to bodily action. Imageryolving visual features of objects (e.g.,
size or shape) need to be ‘converted’ on the luddisw these features affect the
affordances of the object (i.e., how it can be held

In our second task then the demonstratedemengestures may have acted to
change children’s thinking about the object by gwag the imagistic properties of their
representation. As the demonstrapégsical featurgyestures were more likely to be
matched with children’s initial representation loé¢ tobject (as shown in the SO Condition),
this type of demonstrated gesture may have beemdadht in the context of this task.
Therefore, the conflicting imagistic informationoprded by thenovemengestures may
have acted to alter children’s representation, wkithsequently changed how they used
gestures to communicate about the object.

However a third, leaner explanation cannot curyelmdl ruled out. It may not be the
gestureper sethat changed children’s imagistic representatio® object, but the gesture
may have made children more aware of the poteaffiatdances of the object, specifically
the way it can move (Bird, Brindley, Leighton, & s, 2007). This in turn may have led
children individually to create their own symbogjestures to represent that object.
Although in the current study, the children appdadaeinteract with the objects in similar

ways irrespective of experimental condition, futtesearch could address these competing
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accounts by manipulating children’s access to theab after the experimenter has
presented the object (and gestures) to them. Kdihee pattern of results is found in
children who were given access to the object, coetpt those that weret given access
to the object, it would suggest the ‘rich’ inter@atgon that the gesture itself is altering
children’s representation of the object (Cook & &alnaus, 2009; Goldin-Meadow, 2003;
Singer & Goldin-Meadow, 2005). However, if theraikigher number of reproduced
gestures in the ‘object accessed’ condition, it M@uwggest a ‘lean’ interpretation that the
symbolic gestures are making children aware obffedances of the object, but that the
children are using their own representation ofdhgct as a basis for their symbolic
gestures.

Overall, the present study extends previous waegk ltlas implied a role of adult
input in children’s use of symbolic gestures fromued ten months of age (Acredolo &
Goodwyn, 1988; Goldin-Meadow, et al., 2007; Iversatral., 1999) by expanding the
scope of research to three year old children whquat beginning to use symbolic co-
speech gestures in everyday interactions (Nicaladial., 1999). Furthermore, our
findings provide the first evidence that childrertee age of three years make use of
relatively flexible gestural lexicons and gleamimhation from gestures and utilise them as

a representational resource.
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Chapter 7: General Discussion

The present thesis had two main aims. First | aealyhe potential for concurrent
and longitudinal relations between preschool ckiids abilities in speech, pretend play
and gesture production in a sample of children @/laglevel of competence had already
been obtained. No previous research had soughtmsedfor concurrent and predictive
associations between these symbolic domains betyenskecond year. Second, this thesis
considered children’s gesture production in thesghneol years in two ways; (a) by
exploring its potential concurrent and longitudihaks to speech, and (b) determining if
and how children utilise the gestures they obsemeetheir own representations of objects.

This discussion section is divided into a numbesudisections. For each of the
research questions introduced in chapter threki®thesis, there is a short summary of the
main results, followed by a subsection where tliesings are discussed in relation to
previous research literature. Next, potential metthagical limitations will be discussed
and finally potential future research directionatthave emerged from the findings of the

present thesis will be introduced.

7.1. Research question 1: Are there associatietden linguistic ability and the
development of pretend play in children between@4years of age?
7.1.1. Summary of findings
Previous research had only addressed the relagiovelen pretend play and speech
at itsemergencéLyytinen, et al., 1999; McCune, 1995; Ungerer i§r8an, 1984). These
studies had focused primarily on children betwdmnages of 12 and 24 months, when
sensorimotor actions on objects give way in fawaftsymbolic representations (Piaget,
1962). Beyond this age, although the consensimigptetend play is a tool for language
development (Andresen, 2005; Bergen, 2002; Yawk883), no studies have investigated

whether these relations, persist beyond theimingintogenesis (Dixon & Shore, 1993).
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The abilities expressed by children before two géatheir pretend play and
speech have been argued to be indicative of arrlyimecognitive capacity to understand
and produce symbols. In the words of McCune-Ni¢n(it981) both skills “develop in
response to general progress in the semiotic famt{p. 786). Theories differ with
regards tdhow children arrive at this developmental point atuaith the second year. Some
researchers for instance suggest development diaisrabilities is due to children’s
individual adaptations to their environment (eRigget, 1954, 1962). Others argue that
symbol use in the domains studied here reflecigr@m’s understanding of the social
nature of symbols, and is linked to an underlyingwledge of the intentions of others
(Tomasello, 2008; Tomasello & Rakoczy, 2003; Vygpisd978). These theories
emphasise a significant relation between childreaisy pretend play behaviour and
speech acts.

To summarise the results of the first two papérse were consistent concurrent
relations between pretend play and speech, even edrgrolling for general non-verbal
ability. Indeed, these correlations appeared tngthen over developmental time.
Longitudinally, while speech was a predictor oftprel play scores at later phases, pretend

play abilities were not a reliable predictor oelaspeech scores.

7.1.2. Implications of findings

The predictive direction observed in the preseesigappears to conflict with
evidence that suggests that pretend play is aysaffal children’s social and language
skills (Kasatri, et al., 2008; Tamis-LeMonda & Bawig, 1994; Ungerer & Sigman, 1984).
This evidence is mainly based on play interventionshildren with developmental
disorders or delays (Kasari, et al., 2006; Kagdral., 2008; O'Connor & Stagnitti, 2011;
Reddy, Files-Hall, & Schaefer, 2005). Howeversitlifficult to tease apart the respective
influences of the pretend play intervention frora #uditional linguistic input this type of

intervention is likely to be coupled with. For exaley O’Connor and Stagnitti (2011)
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involved children in four play themes which werd lgy the therapist. It is unclear in these
studies then whether it was the symbolic representéhrough pretend playr the added
linguistic interaction with the caregiver that figeited later pretense in children.

In the present studies, the results suggest thahittren aged between three and
four years of age, abilities in speech are a sicamt predictor of their subsequent pretense
capacities, as measured by a standardised medquetend play. On the other hand,
pretend play itself does not reliably predict supsnt speech abilities. The question here
is how can this predictive direction be explain@idétend play may be governed by
children’s pragmatic understanding, their estabtisht and maintenance of play themes
and their use of speech to engage their peeretem play scenarios (Garvey & Kramer,
1989; Goncu, 1993; Goncu & Kessel, 1988; TykkylaidelLaakso, 2010; Vygotsky, 1978;
Vygotsky & Luria, 1994). Sachs (1980) suggested ¢hdd-adult play schemes boost
children’s knowledge of components of speech, kangple turn taking (see also Bruner,
1975b) and increasing narrative skills (Garvey,)9%arvey and Kramer (1989) for
example found that when engaging in pretend pldly avpartner, children produced
significantly more future (e.g., “will") and modé.g., “may”) verb forms compared to
instances when they were not engaged in preteryd Peey argued that children in the
preschool years begin to use language in orddruotare and negotiate play roles with
partners. It is also a possibility that pretend/@ad speech are related in terms of their
“organisational complexity” (Lewis, 2003, p. 39Pretend play becomes more complex as
themes are introduced (Garvey, 1990) and spedlesrare determined and maintained by
children (Skolnick & Bloom, 2006; Weisberg & Bloo2009; Wyman, et al., 2009b). For
example, Weisberg and Bloom (2009) observed tmaetto four year old children chose
not to ‘merge’ two pretense scenarios into one wthey were initially established
separately. This suggests that children apply caim$ on their pretend play behaviour,
linked to the prior establishment of separate mebtevorlds’ (Leslie, 1987; Nichols &

Stich, 2000). In speech, children are able to preduore complex syntactic constructions,
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which are reflected by increased MLU and a devalgpiwareness of pragmatics (Diessel,
2004; Matthews, et al., 2007).

Language then may be the mediator for how childiena general cognitive ability
for symbolic representation to introduce and evaohdtiple play schemes. Children also
use the pretense acts of adults “as a foundaticatatyst for the generation of their own
new actions” (Nielsen & Christie, 2008, p. 157) Use Vygotsky’s terminology, pretend
play becomes ‘intrapsychological’. At around ageé¢hchildren may use language to serve
a mediating role, with the aim of engaging peersttucture and negotiate roles, and to
maintain themes (Farver, 1992; Garvey, 1990; Géngiessel, 1988; Howe & Bruno,
2010; Howe, et al., 2005; Howes, 1985; Howes,.etl8B9). This use of language in turn
leads to children obtaining a better understandintge potential for objects to be used as
symbolic tools (Rakoczy, 2006, 2008; Rakoczy & Teeil, 2006). Howe et al. (2005)
for instance found that the strategies that dyadsgjsting of two children) used in order
to build on or maintain established pretend plag a@re positively associated with
pretend play frequency. Importantly, dyads thatqreted play acts frequenfydid not
differ from dyads that did not perform play actsdguently on the number of play schemes
introduced suggesting no difference in their abilities tpressent symbolically in the first
instance. Where they did differ was on the lingaistrategies tonaintainandelaborate
on this pretense.

An issue raised in the present thesis is that tedigtive relation between speech
and pretend play was not entirely consistent, as@i speech ability did not make a
significant contribution to the variance explaineghase 2. It is unclear as to why this
may be the case, given the predictive relationaddeetween phase 1 and phase 3. One
possibility is that this may be due to the unugustitong relation between the proportion

of iconic gesture measure and ToPP scores atdhigralative to the other regression

% The Howe et al. (2005) study did not define thegjérency categories used in the study.
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analyses), which acted to partition off the pradectontribution of the total CELF

measure.

7.2. Research question 2: How does children’sitcgesture use relate to their
linguistic abilities?
7.2.1. Summary of findings

Previous research has suggested that the prodwdtgestures in children is
closely related to their speech at the ontogermddanguage development, particularly at
the one to two word stage (section 2.3.1). Fewistuldave investigated the relation
between children’s iconic gesture production armirtbpeech abilities during the fourth
year. One of the aims of the present thesis wasgess the potential for children’s
symbolic gesture production (as measured by thegotion of iconic gestures) to (1)
increase over developmental time and (2) be reledurrently to children’s linguistic
abilities.

First, across the three testing phases, there nasgease in children’s iconic
gesture production (as a proportion of their tgedture use) between phases 2 (3;9) and 3
(4,;3), but not between phases 1 (3;3) and 2. Byguer four years old, iconic gestures
accounted for 49% of total gestures produced. SEdbere were indeed strong and
consistent concurrent associations found betwegdreh’s iconic gesture production and
their speech scores. This correlation showed sfimcreasing over time, suggesting a
greater level of integration between speech angicagesture production. Related to this
was the second finding that only 18% of iconic gest produced in the first testing phase
were not accompanied by speech. Many of these ¢cbpfeee’ gestures may have been an
artefact of the picture description task, as ckitdcould potentially have used their fingers
to ‘draw’ on the paper for their caregiver's benhdhdeed when children were asked to

describe novel objects (see paper three) only 1fi§ésiures produced had no vocal
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accompaniment, compared to 17% at the during teeigeelicitation task at the same

testing phase.

7.2.3. Implications of findings

The first finding here ties in with the approximatming of the gesture ‘explosion’
posited by McNeill (2005). McNeill (2005) suggesitat while children’s gestures begin to
synchronise with speech by the end of the one-wertbd (Capirci, et al., 1996; Goldin-
Meadow & Butcher, 2003), in the main gestures istdlge serve a complementary rather
than a co-expressive function to convey “differer@anings in a different mode” (McNeill,
2005, p. 182). By the ages of three and four, gestbbecome more integrated into the
linguistic output of the child, as the imagery tbhildren are able to process becomes
more complex. However, in the present study theiccgestures that children produced in
the earlier test phases were not trivial, accogrfion 1 in 3 of gestures produced during
the task. This is broadly in line with other resdathat has identified increases in
children’s iconic gesture production at around 2thths (Ozcaliskan & Goldin-Meadow,
2011; Zlatev & Andren, 2009). Zlatev and AndrenQ2Psuggest that the ability to
combine iconic gestures with speech is the endmdiatdevelopmental process, which
involves three stages. The first stage (at arodhr8months) involves children being able
to coordinate their early conventional signs tratly. The second transition at
approximately 20-26 months is where single words gastures become increasingly
integrated. This involves the child understandimg¢onventionality of a symbol (i.e.,
there is a correct way to represent a dog thropgkah). They suggest that this knowledge
is expressed as a sudden increase in headnodspaadt an the production of deictic
gestures. The final stage beyond 26 months invahegroduction of multi-word
utterances and flexible speech-gesture combinatarswas displayed in their study by

an increase in gestures that included an iconiqpom@nt, and an increase in the number of
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deictic and conventional gestures that were conthivieh speech (see also Ozcaliskan and
Goldin-Meadow, 2011, for related findings).

The increase in children’s iconic gesture produrctelative to their overall gesture
production is in line with the view that beyond tywars of age children become
increasingly adept at using non-verbal, mecharsgaibols (Mayberry & Nicoladis, 2000).
Vallotton (2010) suggested that as iconic gestung®gase in frequency, this leads in turn
to a reduction of deictic gestures, possibly aklodm grasp the potential of the symbolic
medium as a communicative tool, or gain a greatdetstanding of the iconicity of
gesture (Namy, et al., 2004; Ozcaliskan & Goldinadew, 2011). This was evident in the
present longitudinal study, as there was a sigaiticeduction in the proportion of total
gestures that were deictic gestures across thepimmés (53% at phase 1; 38% at phase 3).
It may be that in the context of the task, childrealised the added communicative benefit
of producing an iconic gesture relative to a deiotie, which only gives location
information in this task.

The second finding suggests that it is likely tin&t relation with speech is
dependent on children’s ongoing spoken abilitiesnic gesture production is a ‘symptom’
of children’s ongoing development in syntactic uistending. The suggestion | make here
is that the concurrent associations found betwééddren’s iconic gesture production and
global measures of speech are not indicative afmaterlying ability to represent
symbolically, but rather are ‘led’ by children’sdinidual advancements in speech
(Nicoladis, et al., 1999; Ozcaliskan & Goldin-Mead@®011). Nicoladis et al. (1999)
argued that children’s iconic gesture productiolmised to their initial attempts to flesh
out details of visual images “associated with atjdocations, shapes and so forth” (p.
524). Indeed two lines of research appear to supipisrview. First, research has found
that more iconic gestures appear to be producednditions where there is more visual
imagery (e.g., Feyereisen & Havard, 1999; PineJ.e2010). Second, research has also

suggested that gestures are closely tied at thisalltevel to the speaker’s relevant speech
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segment (e.g., McNeill, 1992; Ozyurek, 2010). Nacti$ et al. (1999) suggested that while
children gain representational mastery, and thgelte use predicate structures, they use
iconic gesture to “express aspects of complex qusdbat cannot be expressed in speech”
(p. 524). Children may use iconic gestures to esgpeecomplex representation, using an
expressive medium that is not limited by the po&thlytcumbersome nature of children’s
early speech (Guidetti & Nicoladis, 2008). Thiswies supported by research that has
found age-related changes in how children utilsstgyes to express meaning to an
interlocutor (Alibali, et al., 2009; Kidd & Holle2009). They suggest, in line with Kendon
(2004), that children may adjust their gesture pobidn as a direct result of the linguistic
resources they have available to them, or to cosgierfor difficulties with words.
However, if this were the case, it would have bieemd in the present study that
children would have usddssiconic gestures to express the same picturestioner as
they became more advanced in the spoken domaifaf8te et al., 2009; Stefanini, et al.,
2008). This was not found (see also Nicoladis, 2082d even adults in the Alibali et al.
(2009) study gestured significantly more than dleitdoverall (see also Colletta, et al.,
2010). Children also appeared not to use gestarpsce of speech during the gesture
elicitation task. The low percentage of iconic gess that were produced without speech
by children in the present sample is in line witBypous work that argues that iconic
gestures produced by children am a compensatory strategy for poor linguistic alesit
Nicoladis (2002) suggested that although iconiduges may serve a facilitatory role in
adults’ lexical retrieval (Frick-Horbury & Guttergal998; Rauscher, et al., 1996), this is
only the case when the adults sampled are fullypstent speakers. The production of
iconic gestures in adult speakers seems robugt, elien they are speaking a different
language (Gullberg, et al., 2008). For speakersithae weakened linguistic abilities,
Nicoladis (2002) argued that they are more likelgdmpensate with conventionalised or
deictic gestures, as these gestures can be unarsithout context provided by speech

(Goldin- Meadow & Morford, 1985; McNeill, 2000). 8tiound that only a fifth of the
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iconic gestures produced by children in her samgiee as a result of word finding
difficulty. However, there was a trend for iconiesgures to act in a facilitatory role in the
older children of her sample, suggesting that gestmay serve an increasing function in
lexical retrieval over developmental time (Pine;dBi& Kirk, 2007).

Interestingly, it does not appear that childrentnic gesture production at earlier
phases has any relation to tHater spoken abilities. This contrasts with previousessh
on younger children that had established a longaldelation between gesture production
and later linguistic outcomes (Goodwyn, et al.,@0@gersoll & Lalonde, 2010; Rowe &
Goldin-Meadow, 2009b) (see section 7.6.4.2 forteglaesearch directions based on this
notion).

In summary, there is evidence in the presentshésit children’s iconic gesture
production is related to their advances in the spakomain. This has been attributed to
children’s attempts at longer, more complex symtaminstructions (Nicoladis, 2002;
Nicoladis, et al., 1999) and their increased knogtein this symbolic domain from
around 26 months onwards (Namy, et al., 2004; @Gl & Goldin-Meadow, 2011).
Indeed, children by this age may have a dawningrstanding of the potential of iconic
gestures as a communicative medium and hence issgk of gesture more readily over

time, when tasked with describing objects or events

7.3. Research question 3: To what extent arelteetsymbolic representational
capacities of spoken language, gestural commumioatand pretend play related
between 3 and 4 years of age?

7.3.1. Summary of findings
The first two research questions sought relatimeta/een children’s symbolic

representational abilities in pairs of domainsigmd play and speech, and speech and

iconic gestures. The present thesis is the fitetrgit to consider the development of all

three of these symbolic domains together. It wamthesised that if an underlying
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representational ability accounted for the develepihof symbolic capacities in children,
then two main lines of evidence would be obsertadt, there would be a concurrent
relation between the measure of iconic gestureymtioh and the measure of pretend play
at all three testing phases, after controllinggeneral non-verbal abilities. This is in
addition to the observed pairwise correlations tbhatween speech and pretend play, and
speech and iconic gesture production (see sectidns.2). Overall evidence for this final
relation was lacking, with a marginally significaagsociation found at phase 1 (3;3 years),
a non-significant relation at phase 2 (3;9 yeans)) asignificant relation at phase 3 (4;3
years). Overall this suggests that there is noistard relation between these measures.
The second line of evidence revolves around thériborion that the symbolic
skills at earlier testing phases make to thesésskillater testing phases. If a general
capacity to represent symbolically underlies aiééhof these abilities in preschool children,
all three measures of symbolic skills would havelena significant contribution to later
measures. Alternatively, it may be the case thbt the equivalentskill makes a
significant contribution to later development (egpeech at phase 1 predicts speech at
phase 2). Taken together, the results of thedmgtsecond papers suggest that by the later
preschool years, there is no longer any consigteaictive cross-domain effect of earlier
symbolic skills on later abilities. Although thesas a significant effect of thejuivalent
abilities found (e.g., pretend play ability at phdspredicted pretend play ability at phase 2)
suggesting avithin-domainrelation, few cross-domain variables showed aeyigtive

value.

7.3.2. Implications of findings

The results of the first two papers suggest thapfeschool children, the relations
between measures of symbolic ability cannot beaempdt by a general underlying
capacity to represent symbolically as had tradilyrbeen identified in younger children

(Piaget, 1962; Werner & Kaplan, 1963). Previougaesh implying this possibility comes
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from Charman et al. (2000) who found concurrenbessions between pretend play and
expressive language at 20 months of age, but mretlary at 20 months did not associate
significantly with either receptive or expressiaadguage at 44 months. They suggest that
these symbolic domains may share an underlyingesepitational ability up until
approximately 20 months, which “diverges and becomere separate” (p.492) as
development occurs in the second and third yeaditeotn this sense, a domain-general
capacity to represent symbolically (which is itsatfiergent from underlying cognitive
advancements, for example an understanding of ©#®eintentional beings) using either
pretend play, speech or iconic gestures graduatBsgvay to more independent abilities
(Karmiloff-Smith, 1992, 1998, 2007, 2009). For exde it has been argued by Karmiloff-
Smith (1998) that speech emerges from systems omtavith auditory, social and
symbolic stimuli. This results in specific advanaats in children’s later linguistic
accomplishments in, for example, grammar or phanold is possible then that there may
be a changing relation between speech and the syhdyolic domains as different
influences take hold on their subsequent developnhethe preschool children observed
in the present study, this revealed itself as tF#atonsistent predictive relations between
symbolic measures between the testing phases. @ &oad Chiat (2006) found in a
sample of children with Down syndrome that conaurpggetend play and language
correlations became weaker as children reacheghtitieword stage, compared to earlier
ages. Similarly, Namy and Waxman (1998) found tialtiren at around 18 months of age
gave an equal status to symbols presented in eochinanual modalities, but by 26
months, children strongly preferred the vocal mivgainly. They interpret these findings
as evidence that at 18 months, children have aroiahd’ capacity for symbol learning,
but by 26 months this becomes increasingly spseidlas their environmental input
changes around the end of the second year. Thadmt the present thesis are broadly in
line with the perspective that separates symbdililitias across the fourth year, as

cognitive and social demands take hold on effeagpeesentation. In the O'Toole and
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Chiat (2006) study, mutual relations between pitfgay and speech were lost at the stage
where children were attempting multi-word utteramcehey suggest that by this age,
children’s speech abilities have become domainiBpgeas children are exposed to
increased multi-word input from their caregiverkisigradual modularisation of language
is also reflected in the consistent concurrentiaia between iconic gesture production
and speech measures, coupled with the inconsigtiations between iconic gesture
production and pretend play. As ‘language’ encorsgadoth speech and gesture (e.g.,
McNeill, 1992), it is reasonable to suggest thatesh ‘paces’ iconic gesture production.
The inconsistent concurrent relation between icgegture production and pretend play
reveals that their development beyond three ydaag®is not on the basis of a shared
symbolic capacity. Additionally as iconic gestureguction does not have any established
role in negotiating or mediating pretend play (kalspeech), this may explain the apparent
lack of a predictive relation between iconic gestproduction and pretend play outcomes.

However, it appears from the results of the presessis that the relation between
speech and the other domains of pretend play amicigestures is not completely lost.
The suggestion here is that speech mediates teetwth symbolic abilities (pretend play
and iconic gesture production), albeit in differeuatys. By around the age of three,
children have developed a sophisticated conceptddrstanding of symbols using a
variety of media including scale models (DeLoa@8£)0; DeLoache, Miller, & Rosengren,
1997), analogue symbols (Bialystok, 2000) and pastiAllen, Bloom, & Hodgson, 2010;
Callaghan, 1999; Ganea, et al., 2009; Preissleage{; 2004). They are also able to
comprehend thatentionsof others to represent symbolically (Bloom & Mavks 1998;
DeLoache, 1995, 2002b; Ganea, et al., 2009; Rak@€ff6, 2008; Tomasello & Barton,
1994) and have a flexible understanding of thetiiebetween the signifier and the

signified (Allen, et al., 2010; Callaghan, 1999;ma& Waxman, 2005). Speech then

37 Children do not appear to achieve competence syittibols in all domains by this age. Myers and Liben
(2008) found that five to six year old children balifficulty understanding cartographic symbolsewlthe
symbol bears some iconic resemblance to the iténgliepresented. Sharon and Deloache (2003) suggest
that this may be due to children not being ablielibit the iconic representation in favour of améolic
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may not be related to children’s other symboliaespntational abilities on the basis of a
mutual underlying representational system, buesstmay sculpt how children structure

their symbolic representation in these domainsrs¢gly.

7.4. Research Question 4: How do children incogp@isymbolic gestures into their

own gesture repertoire?
7.4.1. Summary of findings

There were a number of lines of evidence that sstggethat children may utilise
the iconic gestures produced by adults. Firstaiebehas shown, that iconic gesture
production is not merely an internal process butalao be interpersonal in nature, and
influenced by social context (e.g., Alibali, et @001; Bavelas, et al., 2002). Second,
preschool children appear to learn potential wayasct symbolically (with objects)
through reproducing the pretend play actions cddult (Rakoczy, et al., 2005a, 2005b;
Striano, et al., 2001). Third, children can useittiermation contained in gestures to help
them solve difficult cognitive tasks (Goldin-Meadé@nSinger, 2003; Singer & Goldin-
Meadow, 2005) and can integrate information comigim gestures (Goldin-Meadow,
2006a; Kelly, 2001; M. Morford & Goldin-Meadow, 18P Fourth, children appear
capable from around the age of 10 months of sgdedirning symbolic gestures to
represent objects and items of interest (Acredof@adwyn, 1985, 1988) These
socially learned gestures are given an equal statsigeech symbols (Acredolo &
Goodwyn, 1985, 1988). They are also likely to bevemtional in nature, because the
meaning of the gesture is mutually agreed betweerchild and adult, and this meaning
can be communicated without necessity of speeckellal990; Namy & Waxman, 1998).

At around the end of the second year, childrenrbegcombine iconic gestures within

one. Huttenlocher, Vasilyeva, Newcombe and Duff§0&) found that children’s ability to do ‘scalirgsks’
emerge later than object-to-object correspondeaamslest suggesting a step by step change in chiklren’
symbolic flexibility.

% Although see Liszkowski (2008) for criticism okthiew on the basis of these gestures symboliostat

205



more complex speech streams, and use iconic gestuseipplement speech, rather than
instead of speech (Capone & McGregor, 2004).

In the third paper, | investigated the possibilitgt children aged between 44 and
46 months would use the iconic gestures showneimthy an experimenter as a strategy
(in addition to their speech) to tell their careggiabout novel objects. The main
manipulation of the study was the iconic gesturen(d, in the case of the SO Condition)
that accompanied the initial presentation of thealto each child. Children were given
the same opportunities to handle each of the abjedll three conditions and were shown
the objects for approximately the same amountoéti

In summary, it was found that compared to a comgrolp that received no gestural
input from the experimenter, children who were shagonic gestures that depicted a
potentialmovemenbf the object were more likely to produce thistges On the other
hand, children who were shown a gesture that dep@physicalfeatureof the object did

not produce these gestures any more often thae thake control conditiot.

7.4.2. Implications of findings

The third paper in this thesis suggests that atldearn iconic gestures from
observing the gestures of adults, in the sensecttilgiren incorporate these gestures into
their gestural lexicons. Interestingly, the projarof the gestures themselves appeared to
play a significant role in their subsequent uptdkas has not been previously observed in
studies with younger children. This did not appedre an inference by the child about the
‘usefulness’ of the gesture as a strategy for aaingethe aim of telling the caregiver about
the object. The question here is why were chiladneme likely to reproduce the iconic
gestures of an adult when they depictedntioemenof an object compared to the

physical featuref the same object? Namy, Vallas and Knight-ScawW2008) suggest that

%9 We do not take these findings to be a result dfle@n taking more notice of the demonstrated moaem
gestures on the basis of their dynamic nature,usecaven the physical feature gestures had an elerhe
movement in their presentation. For example, thesighl feature gesture for tisavay triangleinvolved the
circling of a pointed finger to represent the hole.
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young children may not imitate the gestures ofdudtalirectly, but infer individually
about objects from how adults interact with therney found that the gesture rates of 16-
22 month old children were related not to the am@fiempty handedestures that their
parents produced (which would have suggested datiwe effect), but to the number of
actions with objectthe caregivers performed. It may be the case thahgchildren’s
representations of the object are being influermetheir relative experiences with it, in
terms of manual interaction with the object and wthay see others do with it.

The view that symbol formation is borne out of gagnsorimotor and perceptual
experience has gathered momentum in recent yesedNdson, 2002). Traditional
theories of symbol use have regarded them as haviragbitrary relation to what they
represent (Namy & Waxman, 2005; Peirce, 1955; $mas4969) and that perceptual
representations have no relation to their formatsm® Barsalou, 1999 for discussion).
According to Anderson (2005), this view is attrigadito the early distinction made by
Decartes between the body and the mind. Theondtseeembodied cognitiotradition
reject this notion, instead suggesting that thentinhust be understood in the context of its
relationship to a physical body that interacts wité world” (Wilson, 2002, p. 625).

According to the embodied cognition perspectiyeplsol use is not an abstract
understanding of signified-signifier relations; ttih@presentation is independent of
perceptual input (Zerwas, 2007) but is insteacdhttibty to simulateperceptual and
sensorimotor sensations (Barsalou, 1999; Gibbs;28&nberg, Havas, Becker, & Rinck,
2005; Glenberg & Kaschak, 2002; Zerwas, 2007).example, if one was to imagine
holding a cup, the biological systems involvedup tolding (e.qg., the fingers) would
react as if they were involved in the act of hotdiA series of studies by Glenberg and
colleagues (Glenberg, et al., 2005; Glenberg & Kakc2002; Havas, Glenberg, Gutowski,
Lucarelli, & Davidson, 2009) has found that langaipgocessing is faster when the
movement of the participant to respond to the gmpaiteness of a sentence (i.e., the

direction the hands need to move) is matched ta¢tien involved in the sentence. For
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example, for the sentence “you gave Andy the pizaedcessing rates were faster when
the movement to respond was direc@ayfrom the body compared to towards the body
(Glenberg & Kaschak, 2002). In this sense, the ©ysmbised in speech are grounded by
evoking the perceptual affordances of the objentsevents (Barsalou, 1999; Stanfield &
Zwaan, 2001) including shape, size, motion andwrglsee Connell, 2007; Connell &
Lynott, 2009).

Concerning gesture, Hostetter and Alibali (20G8L(® argue that they are
produced from simulations of perception and acfaailed the ‘gestures as simulated
action’ (GSA) framework, see section 1.6.2.2). ldtist and Alibali (2008, 2010) claim
that the activation of neural areas that are ine@lw the simulation and planning of
physical actions are directly linked to gesturedoiion. This has been supported by
research that has found that children and aduttdymed more iconic gestures in response
to questions that evoked high levels of motor ilmpgempared to visual imagery
(Beilock & Goldin- Meadow, 2010; Feyereisen & Havat999; Pine, et al., 2010).

If gestures are grounded in the simulation ofomdj as suggested by the GSA
framework, then this may account for the increaggdke of demonstrated movement
gestures relative to physical feature gesturesrebden the third paper. Recent research
by Cook and Tanenhaus (2009) found that (1) spsagesture production when
explaining a task to an observer was influencethby previous experience with the
objects involved in the task (either holding itsotving the same task on a computer), and
(2) observers’ subsequent strategies to solveaime sask were influenced by the gestures
they observed. They argtieat speakers’ perceptual and motor experiencesttyir
influence the gestures they later produce, andaisgrvers glean this information, which
affects their performance on a similar task. Recesg¢arch has also shown thetducing
gestures may alter children’s thinking about a &#iker when encouraged or trained to do
so (Broaders, Cook, Mitchell, & Goldin-Meadow, 20@bok, et al., 2008; Goldin-

Meadow & Beilock, 2010).
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The third paper in the present thesis is the $instly to find that children
incorporate the iconic gestures they observe mto bwn representations of objects. This
in turn affects how they use gesture to repregenbbject. In the words of Goldin-
Meadow and Beilock (2010), “actions reflected istgees influence thought” (p. 669).
This supplements previous research that has fdundevverse effect, that children’s
‘thinking’ about an event changes how they useugestto represent it. Alibali et al. (2000)
asked five year old children to eithascribeor explaina conservation task to an
experimenter. The reasoning behind this manipulatias that while both tasks would
involve inclusion of the same lexical items, théfjeded in terms otomplexity®, and thus
contrasted in terms of the information that needdae packaged. They found differences
in the number of representational gestures chilgreduced, with significantly more in
theexplanationcondition compared to treescriptioncondition. This implies that
children’s production of iconic gestures is inflged by their ‘thinking’ about the task. |
speculate here that the production of movemenitdcogestures by the experimenter may
have acted to change children’s initial represematf the object, by adjusting the
children’s perceptive experience with it. As thepresentation had been altered to encode
the potential movements of the object, this resllte@conic gestures that highlighted the
movement of the object (Hostetter & Alibali, 20@810; Hostetter & Skirving, 2011).

However, while the GSA framework is able to expldia results of the third paper,
this perspective must be met with caution on trssbaf the findings from the first two
papers. First, even though the stimuli that thédobin had to describe for their caregivers
did not involve high levels of dynamic action (hsy were pictures), children still showed
significant numbers of gestures that depicted icaspects of the pictures. According to
the GSA framework, it would be unlikely that thgsetures would activate pre-motor
action states, as they are not involved in moven&stond, although the pictures

presented to the children were the same acroshithe testing phases, measures of the

40 By ‘complexity’, Alibali et al. (2000) reason thist theexplanationtask children had to consider multiple
perceptual dimensions to solve the task, whild@descriptiontask this was not required for task success.
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proportion of iconic gestures increased over dgyakntal time. The GSA framework,
given that the desire of the child to communicate] their belief about the usefulness of
gestures were approximately equal across thsksuld predict that iconic gesture
production would be similar across phases. Thi®tghe case, suggesting, in line with a
number of researchers, that iconic gestures aggeshay the communicative potential that
the speaker has at her disposal (Kendon, 2004;&K@ayurek, 2003, 2007; Kita, et al.,
2007; Mayberry & Nicoladis, 2000; Nicoladis, et, d41999; Nicoladis, et al., 2007).

It is also surprising that children in the SO Caioti produced more gestures that
depicted features of the object rather than movésrgontaneously. If gestures are linked
to action, as suggested by the GSA framework, ith@ay have been more likely that
children would have produced more gestures depictiavement. However, it is possible
that in the present study, children did not endbgéemovements of the objects naturally,

instead opting to focus on the multitude of phylspraperties of each object.

7.5. Limitations
7.5.1. Characteristics of the sample

The first general limitation of the present theiscerns the sample sizes on
which statistical analyses were performed. Althoaghtion rates were low throughout the
longitudinal element of the present thesis (papaeessand two), the analyses (correlations
and multiple regressions) were based on relatisglgll sample sizes; 49 children at
testing phase 1, 47 at testing phase 2, and 48tad phase 3. The possibility remains that
a high amount of sampling error may be inhereth@analyses. According to Friedman
(1982, Table 1), to leave only a 20% possibilityfgpe Il error (incorrect rejection of the

null hypothesis) for an value of .3, the sample size would have to be 82 people.teor t

“!tis a possibility that children’s motivation ftire gesture elicitation task may reduce acrosmteand

that the shared knowledge of the objects may chhatygeen communicative partners. However, this doul
typically result in aeductionof iconic gestures as participants would sharemomground (Holler &
Stevens, 2007; Holler & Wilkin, 2009).

“2This is determined by J. Cohen (1988) as a meeifect size.
210



present correlational study, the power is .50,dating that there is a 50% chance of
agreeing with the null hypothesis incorrectly.

A second related issue is that the between-phgsesson analyses had four
predictor variables and just over 40 subjects ihetlin the models. According to
Tabachnick and Fidell (1996, 2001), having an imappate case to variable ratio means
that although the models will be significant, thvalt be meaningless. Some researchers
suggest that a case to variable ratio of 10:1¢gptable in multiple regression analyses
(Halinski & Feldt, 1970; Sawyer, 1982; TabachniclE&lell, 1996). However, Tabachnick
and Fidell (2001) claim that a more conservativerapch would be to multiply the
number of predictors in the model by eight and theéd this number to 50, to get the
minimum number of subjeéts In the present longitudinal study, this would mea
minimum of 74 children, which is obviously highéan the number collected. However,
asRzis not calculated using the number of subjectsay be more appropriate to
calculate the power of the regression mogelst-ho&”, by using an online power
calculator, where observed effect size, numberediptor variables (4), level of
significance £ .05) and sample size were inputted (www.danielsopm/statcalc; see
Table 7.1).

Not all of the power calculations are above thedia®dard for adequacy (J. Cohen,
1988). The low post-hoc power calculations are imdstind when the additional
variables added to the initial simple regressiatded little to the total variance explained
by the model, which resulted in small effect siZdss suggests then that caution is
appropriate when interpreting these results.

A second issue with the present sample is thamnsisted of a particular socio-
economic group. 70% of the caregivers recruitati@initial phase of testing were

educated to at least degree level, with 79% of timefull or part-time employment. As

43 Although see Green (1991) for criticism of thisrfula.

“\While the prospective use of power analysis has edely accepted, the post-hoc method is
controversial. For instance, Thomas (1997) arguatsdalculating statistical power using observdedogf
sizes overestimates ‘true’ power.
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Table 7.1:Post-hoc power calculations for between-phase fuleical regression analyses

(effect size ) in brackets)

IV's
Phase 1 Phase 1 Phase 2
Predicted Variable Phase 2 Phase 3 Phase 3
CELF total .293 (.104) .291 (.103) .088 (.022)
ToPP 915 (.458) 911 (.459) .957 (.570)
Proportion Iconic .893 (.407) .806 (.345) 677 Lp7
Raven's .508 (.182) 467 (.168) .168 (.057)

seen in Table 3.3, caregivers also tended to kar.dildeed the sample of children did
appear to perform higher than what would be expeatea truly representative sample of

children (see Table 5.3). Thus, any conclusionstineisnade with appropriate caution.

7.5.2. Stability of iconic gesture measure

Another issue for the longitudinal study is that tbonic gesture measure
(proportion iconic gestures) did not maintain digbihroughout the testing phases. While
there was a significant correlation between tespingses 2 (3;9) and 3 (4;3), there was no
correlation found between testing phases 1 (3;8)2asuggesting that between these
phases, children’s overall distribution of gestoreduction was inconsistent, even when
performing the same task. The main differencesrebgan children’s gesture production
in the gesture elicitation task apart from childseénonic gesture production was the
production of deictic gestures and finger tracesdAscribed in paper two it may be that
changes in production of these gestures influettoedconic gesture measure used in the
present studies. There was a significant redu@tidhe proportion of gestures produced
that were deictic, suggesting that children wergpéidg a different strategy to solve the
task of explaining the pictures to their caregi(xallotton, 2010). This reduction of
deictic gestures relative to iconics itself may explain children’s inconsistent use of

iconic gestures. However, it may be that theseefitigaces were an intermediate stage
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between children’s deictic gestures and their icgastures, as indicated by the
developmental change in production of these gestreoss the three phases. By the age
of four (phase 3), children have become highlyibiexin their use of iconic gestures, and
so no longer require the support of the picturdfit® represent the shapes. This dynamic
change in how children express symbolically throgghtures may offer some explanation

for the inconsistent relations found between that fivo phases.

7.5.3. Pretend play measure

The ToPP used in the present study is a usefusumeaf children’s symbolic
representational capacities both using objectglagid own bodies (Lewis, Boucher, &
Astell, 1992; Lewis, et al., 2000). In the ToPPFdrlen who were able to represent
multiple objects concurrently, and who were alske &b create an original pretense
scenario scored more highly than children who nyareitated the actions of the
administrator. This emphasis oreativepretend play is appropriate because it involves th
child using their conceptual knowledge (of for exdenmaking food) and adapting this
concept to the objects that are available to theéowever, there are a number of issues
with using a standardised instrument to measutdrein’'s symbolic representation using
objects that | address here.

First, it is never certain whether the ‘creativeefense that the child is producing
during the short time period of administrationridy creative, or is simply an imitation of
a pretense scenario that they had performed prelyicBecond, according to some
researchers (Charman & Baron-Cohen, 1997; Wymaal,,é2009b), specifically
instructing children to perform pretense actiong.(éy asking them to make a teddy drive
a car) results in the children making a ‘best guaslssut the appropriate action, rather than
actually representing symbolically (P. L. Harrisak, 1994). This indeed may be a
problem for the ToPP, as it involves an instruaiccomponent, and scoring is based on

children performing the same actions as the adimatds. Jarrold (2003) suggested that
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this direct instruction to pretend may result inldien making ‘intelligent guesses’ about
what the administrator expects of them and thus Inegyerforming actions that are scored
as pretense but the child themselves shows natioteto pretend (e.g., through looks or
smiles, Randell & Nielsen, 2006).

Another issue is that there is little considerafimnthe vocal or behavioural
accompaniments that signify pretense in the ToPRrelis general agreement that
children may use behavioural manner cues to asdiseir recognition in pretense (D.
Cohen, 1987; Piaget, 1962). Piaget (1962) notetdcthilmlren’s laughter was an effective
signal to identify pretend play episodes duringesbations of his children, while Lillard
and Witherington (2004) found that parents perfatsignificantly more social behaviours
during pretend acts compared to acts that werdagiimit had no pretense element
(pretending to feed vs. actually feeding their@hillhey found that in the pretend
condition, parents were more likely to smile, tontnen the word “pretend” and to look at
the child compared to the real condition. This tgpb&ehaviour has also been reported in
children’s social behaviours when performing preteacts compared to functional acts
(McCune, 1995; Nicolich, 1977; Randell & NielseB0B), suggesting that social
behaviours are a crucial component of pretenseviaira

This research emphasises two possible limitationghie ToPP as a measure of
children’s pretend play. First, the social behaxsoaf the administrator while performing
the pretend acts are not controlled, meaning thiédren may be exposed to different
‘pretense recognition’ behaviours across admirtistia of the test. Second, the scoring of
the ToPP does not take the social behaviours aftihéren into account when they
perform the actions, as it is in part focused @rrenactment of the action that has been
shown to the child. It is a possibility then thia¢ fToPP may overestimate children’s
pretend play capacities. However, during the cveaglement of the ToPP, the
administrator only scores the act as symbolic peefday when they are certain that the

child is using the object (or their body) to remmssomething other than itself. For pretend
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play, this may involve adding noises or vocal digsioms of the target act. It is reasonable
to suggest that the administrators may be impjietare of children’s social behaviours

as they make their scoring decisions.

7.5.4. Artefacts of the interaction

A third limitation to the data collected relateghe third paper in the present thesis.
It is unclear whether the children’s productionaaic gestures was influenced by the
activation of motor simulations aftebservingthe experimenter demonstrate the gestures
or whether they are simulating from their expereenthandlingthe object. Across all
conditions children got the opportunity to expltine object before they were asked to
describe it to their caregiver. It is possible ttlatdren in the movement demonstration
condition were not incorporating the iconic gestilvey received into their own
representation of the object, but were insteadguisia gesture as a guide to make their
own inferences about the potential movement affacda of the object (Namy, et al.,
2008). To test for this possibility, | analysed wies the children across the three
conditions manipulated the novel objects differgmthen they had the opportunity to
investigate them themselves. As the movement gesstar each object were linked to a
particular manipulation of the object, these specifanipulations were analysed for
differences within conditions (see appendix 7). @ilethere was no difference between
conditions for any of the four novel objects imterof these object manipulations,
suggesting that in this study the demonstrated mew gestures did not merely act to
make children aware of the movement affordancekseobbject.

Future research could assess these two accoutiterfby manipulating children’s
access to the objects post-demonstration. Undérithéinterpretation, a similar pattern
of results should be found in children who post-dastration are able to access the object,
and those who are not. This is because in bothittonsl they are observing the iconic

gesture which, in this account, changes their sgration of the object. Under the ‘lean’
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interpretation of the present findings, it is tdsequent handling of the object that is
important, as children need to manipulate the aligemake their individual inference
about the movement affordance of the object. Tleesthildren that do not have access to
the object post-demonstration would perform sigaifitly fewer of the demonstrated
movement gestures compared to those who have aocéssobject. According to Zerwas
(2007), it isactionswith objectsthat facilitate in the “decoupling and re-couplioicthe

links between motor and visual perception” (p.@®rwas (2007) found that 28 month old
children were more adept at matching substitute (og., toys that did not look like their
referent) to referent objects when they had dimeator input (by being asked to imitate the
actions) compared to if they did not have this ingun empirical investigation of

children’s iconic gesture use, when the actionslgacts are manipulated may enlighten

this issue.

7.6.  Future research directions
7.6.1. Analysis of observational data

In the second empirical paper it was found thatcén tend to use more iconic
gestures over developmental time (Mayberry & Nidida2000; Nicoladis, 2002;
Nicoladis, et al., 1999; Ozcaliskan & Goldin-Mead@011; Vallotton, 2010). Ozcaliskan
and Goldin-Meadow (2011), in line with previouseasch on children’s early iconic
gestures (Namy, et al., 2004; Tomasello, et aB9),%uggest that beyond the second year
children begin to understand fully the potentiabebtures as a symbolic medium, and thus
their iconic gesture production is closely tiedheir symbolic abilities in other domains,
for example speech. Indeed in the present thesissistent concurrent correlation
between children’s speech scores and their pramuctiiconic gestures during the gesture
elicitation task was found, indicating a close tiela between the two measures.

However, the present thesis also found that chldrgesture production appears to

be positively influenced by the gestural input thegeive from communicative partners. In
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the present thesis, this appeared dependent omé#ugstic properties of the gesture itself.
As discussed in section 1.6.2.2, there is a bodyaok with children who are just
beginning to use symbols as a communicative medAosredolo & Goodwyn, 1985, 1988;
Goodwyn, et al., 2000; Namy, et al., 2000). Thesdiss suggest that many of the early
examples of iconic gesture produced by childrearatind one year are learned during
scripted routines with a caregiver.

Caregivers also sculpt their communicative inpuhtgr child on the basis of the
child’s current developmental level (termed "mo#s&’, Snow, 1972; Snow, 1995). This
change in input has been found in the caregivesésai gestures (Bekken, 1989;
Grimminger, Rohlfing, & Stenneken, 2010; Iversanale 1999; Iverson, Longobardi,
Spampinato, & Caselli, 2006; Rodrigo et al., 200&rson et al. (1999) found a
correlation between the caregiver’'s verbal andugakproduction and the child’s gesture
production when the children were 16 and 20 moaltisThey argued that these gestures
are conceptually simple, refer to concrete entaied serve to reinforce the message
provided in speech (Bekken, 1989; Iverson, etl&99; Iverson, et al., 2006).

An issue with this research is that is correlationaature. Ozcaliskan and Goldin-
Meadow (2005a) argue for a particular directiomadsality, that the apparent ‘matching’
of caregiver’s gestures to the gestures of theidi@n (in their study this involved the use
of supplementary deictic gestures accompanied byard of speech) wasrasponsey
the caregiver, as an expert in using speech t@sept propositional information, to the
child’s ownattempts at creating two word propositional cangtons. Caregivers are
sensitive to the instability of children’s curregnitive state and respond accordingly
(Goldin-Meadow, 2003; Goldin-Meadow & Singer, 20@&caliskan & Goldin-Meadow,
2005a).

However, it is important to determine in futuregasch the role that caregivers
play in children’s subsequent production of icagestures. Ozcaliskan and Goldin-

Meadow (2011), in an longitudinal observationatlstof children between 14 and 34
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months old, found that the iconic gestures thdtlodm produced was mirrored by the
iconic gestures their caregivers produced. Thiscefivas found with both the number of
gesture tokens produced by child and care@welthe semantic attributes the gestures
contained. This study provides preliminary evidetinz this ‘mirroring’ effect ishild led
not parent led. Specifically, while children in th@ungest age groups (14-26 months)
produced very few iconic gestures, caregivers wersistently producing iconic gestures
in their interactions with these children. If ttege of caregiver’s iconic gestures did indeed
influence children’s gesture production, it woulva led to children producing more
iconic gestures at this age.

In their study Ozcaliskan and Goldin-Meadow (204d3lysed the number of
iconic gestures produced by the members of the dgaubs the interactiarFuture
research could address the question of whethedrehils gesture production is determined
by the linguistic ability of the child, or by thesgtural environment supplied by the
caregiver in a natural interaction. Using the obsgonal data collected during the visits as
part of the longitudinal study this question wil Imvestigated by breaking the interaction
down into conversational ‘episodes’ (Hoff-Ginsbet§87, 1991), where it is possible to
analyse in detail the second-to-second changemr@giver’'s and children’s gestural
behaviour, dependent on the current topic of casatem.

A second potential question to be addressed ukagliservational data is whether
the behaviouraccompanyinghe iconic gestures produced differ between thegraer
and the child? Thus far, the gestural ‘motherdagerdture has focused mainly on the
relations between the child and their caregiveestgralratesusing correlational analyses
(e.q., Iverson, et al., 1999) or caregivers’ resgarto the demands of a collaborative task
(Grimminger, et al., 2010; O'Neill, Bard, Linne8l,Fluck, 2005). However, no research
has investigated whether the child and the adtférdboth in terms of the engagement
they show with their interlocutor wheaerformingan iconic gesture and their behavioural

responseso their communicative partner when they observeanic gesture. Indeed
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adults are able to process the gestures of a gpeagkean information about an event
(Beattie & Shovelton, 1999a, 1999b), and in thesg@né thesis children appear to use the
iconic gestures of adults to sculpt their represtgons of objects. Adults have been found
to fixate more onto iconic gestures compared tergesture forms (Beattie, Webster, &
Ross, 2010) and can use information provided biugesto determine when a child is on
the cusp of understanding a concept (Goldin-Meafidinger, 2003). Children on the
other hand, while they are able to use gestursapgplement what they say in speech
(Alibali & Goldin- Meadow, 1993; Kidd & Holler, 208 Pine, Lufkin, Kirk, & Messer,
2007), they may have a poorer understanding ofdn@municative potentiaif their

iconic gestures and thus may make fewer attempiseot their iconic gestures to their
caregiver. It is also unclear to what extent cleitdare attentive to the iconic gestures
produced by their caregivers in natural interadiofo address this question, the
behaviours of the signaller and the recipient ohic gestures could be coded in terms of
their eye gaze when the iconic gesture was perfdythe orientation of the body relative
to the communicative partner, whether the gestwese directed to the communicative
partner and the responses to the signaller frometipient of the gesture (in terms of their

looking behaviour).

7.6.2. Specific analysis of pretend play and sipeelations

The present thesis has uncovered two main findiegarding the relation between
pretend play and speech across the fourth ye#eofirst, there were consistent
concurrent associations between pretend play agechpabilities. Second, speech made a
significant predictive contribution to childrenatér pretend play scores. This research
implies that there is at least some lasting refatietween the speech abilities of children
and their subsequent pretend play behaviour, abé®s suggested by research on children
before two years of age (Lewis, et al., 2000; Lygti, et al., 1999; McCune, 1995). In the
present study, the measures of these skills ababio nature, in the sense that they aim to

provide an indication of children’s overall ab#is in speech and pretend play. The ToPP
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compartmentalises pretense into four main areadjett substitution, attributing pretend
properties to an object, referring to absent exgtiind coordinating a pretend script of at
least three related actions (Baron-Cohen, 1987id,6987). The CELF score was
determined by children’s abilities in recognisinmgglistic concepts and recalling
increasingly complex sentences as part of a stook lgame.

It would be an interesting area for future reseaocturther investigate these global
relations between pretend play and speech by asgegisetheispecificpretend play
abilities were determined by specific speech messdramis-LeMonda and Bornstein
(1994) found in younger children that symbolic p&yl3 months was predictive of
children’s semantic diversity, i.e., number of safiaconcepts (agent, action, possession
etc) they expressed in speech at 20 months, but Mduwot. Shore et al. (1984) found
that children’s MLU was significantly related tcethability to combine pretend schemes.
The present thesis has found that concurrent gleletions between pretend play and
speech persist beyond the third year at a soliéwsl, but future research needs to take
into account the increasingly inter-subjective natof pretense (Goncu & Kessel, 1988;
Howe & Bruno, 2010; Howes, 1985; Howes, et al.,998arten (1932) distinguishes
between solitary, parallel and cooperative plag @so Howes & Tonyan, 1999). Lewis et
al. (2000) suggests that solitary and shared padgtéay require different underlying
abilities. Solitary play requires symbolising atids, for example the understanding that
one object can ‘stand in’ for another (e.g., Delltad 995, 2002b), while shared symbolic
play requires making sense of the pretense of ®ilaeg., P. L. Harris & Kavanaugh, 1993;
P. L. Harris, et al., 1994) and coordination ofcassive pretend schemes (Bateson, 1955;
Kavanaugh & Harris, 1999; Wyman, et al., 2009b) faestion for future research then is
notif children’s symbolic abilities are related in thegrhool years bitowdo they use
one form of symbol production (i.e., speech anduyes) to coordinate another form of

symbol formation (i.e., shared pretend play).
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Pretend play with a partner “requires both thatahiéd manipulate symbolic
transformations and communicate the resulting syimbweaning to a partner” (Howes &
Tonyan, 1999, p. 145). Goncu and Kessel (1988)estgd that children do this by making
open invitations to partners, by stating preteriaas) by the partner approving of these
plans or by offering to changing them (see se@i@). In standard conversation, speakers
use their pragmatic understanding to coordinateningasuccessfully between
interlocutors (Clark, 1996; Clark & Wilkes-Gibb€9986). As children beyond the age of
three are gaining pragmatic language skills, tladsigies may be directly related to their
pretend play success. Rephrasing misunderstood,itgaying on a consistent play topic,
eye contact and taking turns may all contributsuocessful coordination of a pretense
scenario. Preliminary evidence from DeKroon, Kyte dohnson (2002) found that
children with language impairment initiated pretgraly with a partner less often than
typically developing children, although they didieely respond to the initiations of their
partner. It may be the case that children with popragmatic language abilities will
achieve lower levels of social pretend play comgaoechildren with no such pragmatic
difficulties. Pretend play success could be meashyanitiation of pretend play schemes,
the length of play schemes, proportion of play sae®the child successfully entered into

and the number of transformations involved in thedemes.

7.6.3. The role of gesture in the constructiopretend play

An increasing body of research has identified thgltiren’s earliest pretend play
acts are at least in part social in nature (Fi£880; Garvey, 1990; Haight & Miller, 1993;
O'Connell & Bretherton, 1984; Slade, 1987). Accogdio Rakoczy and colleagues
(Rakoczy, 2006, 2008; Striano, et al., 2001) prstdoy the child begins as a primarily
social, interpsychological process and over timepbees individually derived and creative.
Children’s pretense acts from emergence are ‘cagetpd’ in the sense that the parent

controls both the objects available to the chilghey with and offers suggestions and
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structure to the pretend scheme. Pretend playiidreh before the third year appears to be
facilitated by the caregiver, as long as the camexgs sensitive to the play scheme
currently being performed by the child (Fiese, 198&yond the second year, children do
not merely imitate the pretense actions modelldgti¢on by the caregiver (Rakoczy, et al.,
2005a, 2005b) but appear capable of using the rioglelf the adult as a ‘springboard’ for
the generation of novel pretend acts (Nielsen &<Zier 2008). A question for future
research is how does the gestural communicatitimeircaregiver-child play partnership
change, as the child presumably attains increasingpetence, autonomy and status in the
play partnership?

Previous research has found that children usedloticlgestures of caregivers to
facilitate their understanding of requests (Ke#@01). However, pretend play is typified
by the caregiver ‘setting the scene’ through speddale the hands are occupied by objects.
It may be the case then that caregivers use dgesturesmperativelyto instruct children
to gather objects in readiness for pretense. Owe, tas children gain symbolic awareness
and increasing status in the play partnership, thay begin using deictic gestures for the
same purpose. They may also increase their pragtuctiiconic gestures (above and
beyond their speech abilities) as they requestahegiver to perform actions in a
particular manner. This research could reveal §ipally how children become more

autonomous and creative in their pretend play pebolo with social partners.

7.6.4. Long-term effects of iconic gesture leagnin

There are two potential avenues for future resefancéxploring the longer term
influence that the learning of iconic gestures rhaye on children’s communication. The
first is an exploration of whether the incorporatf iconic gestures into children’s
gesture lexicon subsequently affects their constmof sentences. The second involves a

study which focuses on the overall benefits of grestraining for caregivers on their
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children’s later developmental outcomes. The follmynsection details these possibilities

in turn.

7.6.4.1. Iconic gestures and object descriptions

According to the body of research by Kita and aiiges (Kita, 2000; Kita &
Davies, 2009; Kita & Ozyurek, 2003; Ozyurek, Kigdlen, Furman, & Brown, 2005),
gestures are crucial in the process of formulagimgech which is compatible with the
linguistic possibilities of the language being spokKita (2000) suggested that production
of an utterance is a result of a constant intevadbetween two modes of thinking (spatio-
motoric and analytic). In this view spatio-motaintagery (which is concerned chiefly
with actions in relation to body and the environthénconstantly shaped into units which
are suitable for speech production (Kita & Ozyur2BQ3). Gestures are involved in this
process, as they are influenced by both the litigymssibilities of speech and the
remaining spatio-motoric information that is nohtained in speech (Kita & Ozyurek,
2003).

Of course, children compared to adult speakers feaver linguistic resources at
their disposal (Alibali, et al., 2009; Kidd & Hotle2009). However, the findings of the
present thesis suggest that when asked to describeel object for which they had no
name, children used iconic gestures that depictagement, when they had previously
seen this gesture demonstrated to them. Importahdge gestures were still incorporated
into speech streams. In other words, they wereised by children asonventional
gestures in McNeill's sense, because they did ppear to replace children’s attempts to
talk about the novel objects. A question for furttesearch then is whether the learning of
these iconic gestures to represent the objects laegrinfluence on how children speak
about the objects. If these iconic gestures thiddreim learn have no influence on the
linguistic encoding process, it may be found thatproduction of these gestures in the

‘gesture learned’ group may not be as attachekedeixical affiliate (Butterworth &

223



Beattie, 1978; Morrel-Samuels & Krauss, 1992) asopmance of similar iconic gestures
in the ‘no gesture learned’ group. This may be bseareviously learned iconic gestures
may be ‘free’ of the demands of the language. @hildnay be still producing these
gestures with speech, as the gestures by themselve®t sufficient to disambiguate the
object from others, but these gestures may shderdiit temporal characteristics in their
production.

A related line for future research involves sepagathe specific role of gesture in
determining children’s representations of objelctshe third paper it was found that
certain types of iconic gesture may act to charnjeren’s thinking about an object or
event, so that they focus, for example, more omasement properties. However, the
relation between iconic gestures and children’segbent descriptions needs to be
separated from speech that matches the gesturems bf the semantic information it
provides. An experimental manipulation where clefdwere either shown an iconic
gesture to represent an object (or not) could egpMether iconic gesturepecifically
change children’s thinking about an object. Oneaugrof children could be shown a
gesture depicting movement of an object with sesgematching the gesture (gesture +
speech condition), one group given a gesture depgiatovement of the object but no
matching sentence (gesture only condition), onemven sentences that highlight the
movement of the object but no gesture (sentenceaamidition), and one group where the
movement of the object was neither highlightedestgres or speech (control condition).

There are three possible findings. If iconic gesdyslay a significant role in
children’s subsequent representation of the oljfgotdin-Meadow & Beilock, 2010), it
would be expected thabththe amount of previously demonstrated movementges
and the number of spoken references to movemernitvieusignificantly higher in the
gestures + speeatondition and thgesture onlycondition compared to any of the other
groups. If the iconic gestures made no significamtribution to the children’s

representation of the object and it was the matchantences that had an exclusive role, it
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would be expected that the amount of movement ccgestures and references to
movement produced in tlgesture + speecandsentence onlgonditions would be higher
than the other two conditions. Finally, childrenymaquire both the gesture and the
matching sentence to change their representatiahg object. If this is the case the only
difference found would be between tpesture + speecbondition and the other three

conditions.

7.6.4.2. Iconic gestures and later developmentsdta@ues

Another question that needs to be addressed irefuégearch is whether there are
any long-term benefits to the learning of iconistgees in terms of children’s
development of language or cognition more generBRgsearch that has found that 18
month old children’s gesture production predictedaocabulary growth (e.g., Rowe &
Goldin-Meadow, 2009a; Rowe & Goldin-Meadow, 200913s led to the specific
hypothesis that explicitly teaching young childterproduce gestures will facilitate overall
language development at later ages. Goodwyn €@00) instructed caregivers on ways
to promote iconic gestures, by encouraging thepraduce a set array of these gestures
and by asking them to produce a higher rate of timetiay to day interactions with their
children (sign training group). This group was camgal to a group which received no
intervention (control 1), and a group which recdivaining on verbal labelling of objects
(control 2). They found that children of parentsowbceived training targeted at gesture
production scored higher on overall language scatr@ months compared to the two
control groups. Similarly, Gongora and Farkas (3@6@nd a significant difference
between sign training and a control group on thabler of vocal interactions between
caregiver and child, and on the number of tactiteractions. Recent work has also
identified that teaching children with autism tatawe the iconic gestures of adults has led
to improvements in their spontaneous language etamtu(ingersoll & Lalonde, 2010;

Ingersoll, Lewis, & Kroman, 2007). Acredolo and @agn (2000) went further,
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suggesting that the children in the sign trainingug in Goodwyn et al. (2000) had a
higher 1Q score at age eight than children in adrgroup 1, who received no
interventiorf®.

Alternatively, recent research has suggested tiafdcilitative effect of gestures
should not be limited to iconic gestures only. LeBa and Goldin-Meadow (2011) found
that 18 month old children’s vocabulary developmeas positively influenced by
children being instructed to increase thamictic gestures towards target pictures. Beyond
this age, children’s iconic gestures in place @&esfin may no longer be relevant to
children’s later speech outcomes, as children donexpect a verbal label for objects
(Capone & McGregor, 2004; Namy & Waxman, 1998)rdea et al. (2008) in their cross
cultural analysis of Italian and American childrebserved significant differences in the
number of iconic gestures that these children predyltalian’s producing more than
Americans). This difference did not convert intalitin children reaching the two-word
milestone any earlier than American children. Theggest that is it supplementalsictic
gestures that influence linguistic change, as camgithese gestures with a word relies on
skills that the child has previously accomplishedy(, identifying a referent). Iconic
gestures are difficult for children to combine wsgheech as it requires a high level of
coordination between vocal and motor activity, glenth the ability to retrieve two
symbols at once.

As Doherty-Sneddon (2008) and Matchett (2011) rtbese perceived benefits to
later developmental outcomes has led to a numbapifed interventions targeted at
typical and atypical populations (e.g., Ingersetlal., 2007). Websites including
www.tinytalk.co.uk, www.signwithyourbaby.org and wwabysign.org.uk all point to
long-term benefits of ‘baby sign’ training. Howeyas of yet, the long-term facilitation of
cognitive outcomes has not yet been satisfactestablished (Doherty-Sneddon, 2008;

Johnston, Durieux-Smith, & Bloom, 2005; Matche@12). Indeed, in the present thesis

“5 Data on control group 2 (verbal training) was regorted.
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there was little evidence of children’s iconic geetproduction having any long-term
predictive effect on children’s long-term speeclpaatend play abilities. In a recent review
of 17 studies by Johnston et al. (2005), there \@arember of methodological weaknesses
noted including no examples of randomised contiditels, small sample sizes and poor
longitudinal follow up. They also concluded that tinethods of sign training used in the
research studies were qualitatively different fritm@ products and programs commercially
available to caregivers. The evidence for a lomgitiacilitation of language is also mixed.
For example the Goodwyn et al. (2000) study fourad the overall improvement in
language for children in the sign training groupsw&nificant up to 30 months, but lost
significance by 36 months. It is a possibility tha facilitative effect of iconic gesture
training is lost at this age, as the structureanfjlage becomes more focused on
combining labels into coherent streams, rather balabelling (Capirci, et al., 2005;
Capone & McGregor, 2004; Namy & Waxman, 1998). fitst and second papers of the
present thesis highlight the fact that childrentnic gesture production is tightly linked
with theirconcurrentabilities in speech and their pretend play.

With the empirical evidence mixed at best, thera meed for research that
examines the potential benefits of children recgjvncreased gestural input in their
earliest interactions with their caregivers. An @mpiate method of doing so would be to
have four conditions. The first group would be atgee training group, where parents are
given specific instructions on how to interact wiitieir children in order to encourage
iconic gesture production. This group could beHertsplit in subgroups by using a
number of current sign training methods recommermyepractitioners. There would then
be three control groups. The first control groupuldlaeceive no training. The second
control group would receive verbal label trainisgmilar to the Goodwyn et al. (2000)
study. The third control group would be an engagdmentrol group, which would give
the caregiver training on how to establish intecas with their children and how to

respond to children’s attempts at engagement fbagjr,declarative deictic gestures). This
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final control group would be an attempt to sepavétether it is the iconic gesture training
per sethat is having an influence on later developmeotétomes or whether the results
found in previous research are based on the ineteastablishment of joint attentional
episodes (Akhtar & Gernsbacher, 2007; Bruner, 1988asello & Farrar, 1986). The
outcome measures could encompass concurrent agitbidinal measures in language and
cognition generally. This potential future linerebearch has important applications for
caregivers, as they determine how best to spemdatfierts and resources to ensure good

developmental outcomes (Doherty-Sneddon, 2008).

7.7.  Contributions and conclusions

The present thesis has provided the first attempkamine the symbolic domains
of speech, gestures and pretend play togetherrasf@alongitudinal study. The methods
adopted allowed the possibility to challenge theotlatical perspective that had placed
these domains as emerging as part of a generatlyimdecapacity with symbols. By
incorporating gesture production, this thesis aber&d for the first time an all
encompassing view of language. | conclude thatdpkas a mediating role for both
pretend play and iconic gesture production, buttfhese relations are likely to be based on
different elements of speech.

This thesis has also contributed a novel investiganto how preschool school
utilise the iconic gestures they observe into tbhein representations of objects. Unlike
infants who appear to re-enact the gestures theefaghfully as part of interactive routines,
| conclude that gestures may act to change howlreml‘think’ about objects. This in turn
affects the gestural strategies they adopt wheedagkdescribe the object themselves
through the gestural modality.

| expect that future research will explore in mdegail the role that gestures can
play in how children represent events and objettacture pretend activities and the long-

term effects of gesture training on future develeptal outcomes.
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Appendix 1: Sample parent information sheet

Title of project:
Investigating the development of cognitive symbaodipresentation and gestural
communication

Introduction

Pretend play (for example pretending a box is aegap), language and gesture are
important indicators of a child’s developing of amnmication abilities. Early childhood is
regarded as a crucial period for these skills teetdg. The present study aims to explore
the development and linkage of communicative skijlgocusing on gesture, language and
pretend play. We believe that the results of oudgtvill be useful for all those involved
with small children as it could provide informatiabout the early indicators of
communication abilities in later life

The study will take place over a period of one yaat will comprise six different
meetings. During the first meeting, we will explanyou the aim of the study and will
introduce you to the different tasks. In additioe, will answer all questions you may have
concerning the time frame or the tasks. All meetingl preferably take place at our Child
Language Laboratory at the University of Manchesteif that is not feasible, at your
home. Each visit could take a couple of hours. $&¢hink carefully about whether you are
willing to give up this much of your time.

What will my child be asked to do?
Each visit, your child will be asked to take partifour different tasks designed to explore
their play and communication abilities.

Play task- for this task, your child will be presented w&glmumber of objects (for example
a piece of material or a white cube) and encourag@thy with them on their own. After a
few minutes, the researcher will introduce a se®idf objects for your child to play
with. With this new set of toys, the researchef fuily interact and encourage play by
showing different ways to play with the objects dydalso providing vocal support. This
task will take around forty-five minutes to comgeind will be videotaped.

Language task your child will be asked to take part in somereises that assess a range
of language abilities. For instance, one exer@sassess language production will involve
asking your child to repeat back small passagésxdf Another exercise will assess
language comprehension by asking your child totpatipictures that have been described
to them by the experimenter. This will take aro@ddminutes to complete.

Non-verbal task- for this task, your child will be presented wilgrid (2 x 2 or 3 x 3),
which shows a number of pictures. One of the pietése grid will be missing. Your
child will be asked to select which piece out of gptions fills in the missing piece on the
grid best. This task will take around 20 minutesdmplete.

Gesture task your child will be shown unusual shapes by tre=agcher (for example a
triangle with a line through the middle). Once @r@ed, your child will be asked to
describe to the researcher what the shape loaksYidur child will also be shown a short
video clip and asked to describe to the reseamhat has happened. These tasks together
will take approximately twenty minutes to complated will be videotaped.

Some parent-child pairings will be randomly seldaead asked if they would be willing to
be observed as they play together, using videdtapen them. We will provide a number
of age appropriate toys and videotape how you and ghild play with the objects. This
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will be similar to a typical play scenario at horiiée are also performing a second study
that you and your child may be asked to participat®/e will give you further
information about this study on a separate inforomasheet. We plan to complete the
primary tasks, the natural observation and thersgtask during the period of two visits.
However, if your child is tired during the testingmay be required to complete the tasks
during an additional visit.

Once your child has done all the tasks, and ifgansent to your child being tested again
around six months later, we will contact you toyleti know if your child is required for
later testing and make arrangements for the neksvi

Will my child’s data be confidential?

The data and videos provided by your child will emconfidential. Only your child’s age
and gender will be recorded and linked to a unideatification number. If you agree for
your child to take part in the follow up study, wél ask you to provide some contact
details. If you are happy for your child to paniaie, we will ask you to fill in a consent
form, which will also be linked to your child’s id#fication number. Your child’s data
will only be accessible to the PhD student andisshpervisors, and will be stored in a
locked container. Your child’s data will not be pad on or published without their
identity first being protected.

Does my child have to take part?

Your child does not have to take part in the stuidyou decide to allow your child to take

part and then later change your mind, either betfoeestudy starts, during it or afterwards
you can withdraw your child without giving your smms, and, if you wish, your child’s

data can be destroyed. Similarly if before or dgriine study your child decides that they
do not want to take part they can withdraw withgwing a reason, and if they wish their
data can be given back to them or destroyed.

Where can | obtain further information if | need it ?

If you have any questions or would like to know mabout the study please contact
Simon Child by email (Simon.Child@postgrad.manatreat.uk). Alternatively this
project is being supervised by Dr Simone Pika (siepika@manchester.ac.uk) and Dr
Anna Theakston (anna.theakston@manchester.ac.uk).
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Appendix 2: Sample consent form

Title of Project: Investigating the development ofcognitive symbolic representation and
gestural communication.

The participant should complete the following pafrthis sheet him/hersefflease delete
as necessagnd initial

1. Have you read the Parent Information Sheet? YES/NO
Initials:...
2. Have you received enough information abousthdy? YES/NO
Initials:...

3. Do you consent to your child being video tapedietailed in the | YES/NO

i 2 .
Parent Information Sheet” Initials: ...

4. Do you understand that you do not need topakiein the study and YES/NO
if

Initials:...
you do enter, you and your child are free ithdvaw:-
* at any time
* without having to give a reason for withdrawing
* and without detriment to you or your child?
5. Do you agree for your child to take part irs thiudy? YES/NO
Initials:...
Name of participant: ..................... 15 o] 4 [Te Date:.......cceeee..

Do you consent for the videotapes to be retaindcuaad until the YES/NO

study is complete?

Do you consent for the data obtained from yourdctalbe used for YES/NO

conferences/ publications?

Initials:......
Do you consent for the videotapes to be retaindduard for YES/NO
illustratory purposes in teaching and conferences? Initials:
Name of participant: ..................... Signed: ... Date: ...
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Appendix 3: Sample parent questionnaire

Name.....coooveee i Child'sname........coovviiiiiiiiin,

1. Please state your current age (tick where apiatep

Under 16........ 16-24....... 25-33....... 34-40....... 41 abdve.......

2. Please state your level of education (tick wizgmeropriate)

High school (GCSE'’s, NVQ level 2, O-Levelsetc) ........
College (A- levels, NVQ level 3etc)y ...
First Degree (BSc,BA) ..
Higher degree (MA, PhDetc) ...
Other qualification (please give details)

No qualificatons ..

3. Are you currently employed or in full-time edtioa? (Circle as appropriate) YES/ NO

If yes, please state your current poSition .............cooevviiaeeeiiiennenn
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Appendix 4: Descriptive statistics for other gesture measysbage 1)

Gesture Measure Mean SD Range
Number of iconic gestures 8.20 6.92 1-31
Total number of gestures 25.92 17.02 2-71
Words per gesture 6.43 4.11 .55-21.67

Words per iconic gesture 25.53 23.43 .63-133

Appendix 5: Effect sizes for complex regressions comparednplka regressions

IV's
Phase 1 Phase 1 Phase 2
Predicted Variable Phase 2 Phase 3 Phase 3
CELF total .104 .103 .022
ToPP .458 .459 570
Proportion Iconic 407 .345 271
Raven's .182 .168 .057
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Appendix 6: Kappa statistics for agreement between childnghe SO Condition

Child
ID 1 2 3 4 5 6 7 8 9 10 11 12
1 X 421 .648 315 131 -.028 -.028 -.013 .143 .106 143 -.043
2 .189 X .120 .057 249 -.048 .057 .079 .162 211 .057 .034
3 1.000 450 X 491 229  -019 -019 -009 -019 -475 236 -.028
4 1.000 476  1.000 X 493 -009 -009 -005 -009 -023 -.009 -.014
5 .304 1.000 315 324 X -.014 -014 -.007 324 310 -.014 -.020
6 -.028 -048 -018 -.009 -.014 X -009 -005 -009 -023 -.009 -014
7 -.028 476 -018 -009 -.014 -.009 X 498  -.009 488  -.009 493
8 -014 1000 -009 -005 -.007 -.005 1.000 X -005 1.000 -.005 1.000
9 486 1.000 -.018 -.009 493 -009 -.009 -.005 x 1.000 -.009 -.014
10 142 549  -475  -.023 72 -.023 181 191 .386 X -.023 172
11 .486 476 491 -009 -014 -009 -009 -005 -009 -.023 X -.014
12 -.043 285 -028 -014 -021 -014 324 329 -.014 310 -.014 X
Mean 170

This appendix shows the kappa calculations for eadtd in the SO Condition compared to every ottf@ld in this condition. Each calculation was
based on the total iconic gestures produced by eaitchfor all of the target objects



Appendix 7: Chi-square analyses for movement based object miatigns

Spiky Ball Object manipulation- squeeze
Yes No Total
MD Condition 10 3 13
PF Condition 12 5 17
SO Condition 8 12 12

1(2,42) = .332p = 574

Sway Triangle Object manipulation- rock
Yes No Total

MD Condition 9 4 13
PF Condition 11 6 17
SO Condition 6 6 12

12(2,42) = .1.074p = .585

Stretch Toy Object manipulation- stretch

Yes No Total
MD Condition 6 7 13
PF Condition 10 7 17
SO Condition 8 4 12

72(2,42) = .1.105p = .575

String Ball Object manipulation- bounce
Yes No Total
MD Condition 9 4 13
PF Condition 13 4 17
SO Condition 7 5 12

v?(2,42) = .1.083p = .582
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