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ABSTRACT

By its very nature, human communication is multimodal and relies dynamic
information exchange involving not only speech content but also prosodic and gestural features.
While a substantial amount of research has shown that gesture and prosodyooksyrapping
role at early stages déinguage acquisitiofGoldin-Meadow, 1998, 2014; see de Carvalho,
Dautriche, Millotte, & Christophe, 2018 for a reviewitle is known about the role played by

gesture and prosody I n ¢ hpragndatice dev@elspmenta(see r I
Hubscher, 2018or a review).
The main goal of the current PhD thesis

development and its relation to multimodal prosodic and gestural abilities, lasweTheory
of Mind (ToM), the capacity to attribute mental statesg, beliefs, intentions, knowledgdo
others, and emotion understanding. To ddtee complex relationship between these
components namely sociopragmatic abilities, multimodal prosodic and gestural abilities,
ToM, and the ability to recognize emotidneemains unclegisee Bosco, Tirassa, & Gabbatore,
2018 for a review) Moreover,the present thesis will also assess whether sociopragmatic
abilities, ToM and emotion comprehension skills can be trained through an embodied
intervention involving multimodal enactment of language.

The present PhD thesis comprisedof four empirical stdies with preschool children.
Study 1 will asseswhether sociopragmatic abilities in a group eft® 4-yearold preschool
children are correlated with ToM, emotion understanding and language skills (semantics,
syntax, narrative abilities). Study 2 walssess whether sociopragmatic abilities in a group of 3
to 4-yearold preschool children are tied to multimodal imitation abilities (understood as the
ability to jointly imitate prosody, gesture and lexical conte®tiidy 3 has the goal of jointly
exploring prosodic and gestural developmental trajectaniesheir expression of
sociopragmatic meanings in two age groups, namely &yearold children and 5to 6-year
old children. FinallyStudy 4 will assess the effects of training®4- yearold chidren to use
prosodic and gestural patterns while enacting mental states and emotions on sociopragmatic
and ToM development.

All in all, this PhD thesis aims$o exploresociopragmatic development igpically
developing preschool childreand itslinks with ToM, multimodal production abilities and
other language skills. The results of the four studies will assess the relation between these
capacities and the role that gesture and prosody play in this piEh@emain underlying
hypothesis of thit hesi s is that <childrends multi mod:

sociopragmatic competence, and that secondarily these abilities are related to overall linguistic
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development and minceading abilitiesMoreover, given thiselationship, we hypothesize that
strengthening perspectitaking abilities through embodied and language training
interventionswill serve to boost both ToM as well as linguistic capacitieat require
perspectivaaking skills. This PhD thesis will nanly lead to widening the body of literature

on sociopragmatic development, ToM, and multimodal but will also develop a tool to aid

preschool teachers in incorporatiagpects of embodimeimntto their classroom.
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RESUM

Per la seva propia naturalesa, @mtinicacié humana és multimodal i es basa en un
i ntercanvi din"mic doéinformaci - que i1inclou
gestuals. Mentre una gran quantitat de recerca ha demostrat que gest i prosodia representen ur
paper promotor en&tpes pri merenques d{oldigMeadow, ¢8998, de |
2014; v. de Carvalho, Dautriche, Millotte, & Christophe, 2018 per una reesi§ap poc sobre
el paper del gest i la prosodia en el desenvolupament linglistic i sociopragmatic més tarda (
Hubscher, 201®er una revisio).

Léobjectiu principal dbaquesta tesi ®s i1
nens dobébedat preescol ar i |l a seva relaci- a

amb la Teoa de la Ment (ToM)entesd a capacit at d dilaetgrciebnoes,r e s

intencions, coneixemeiita dodal tres persones, IA ahnobr eJsa dcooe
encar a s 0 easdoiplexa irelacidudntrenatjuests components, és a4 drhab i | i t
sociopragm”tica, | es habilitats multi modal

reconeixer emocions no esta clévaBosco, Tirassa, & Gabbatore, 2018 per una revisio)
més, aquesta tesi també analitzara si les habilitats sociopragmatiques, ToM i la capacitat de
comprensi - d 6 e mo c-se omitjancam aoheintervenaidbrporeitzadaque
potencial 6 ¥Yas de | a rwlatpir eaeklefgiamtgegte e n
Aquesa t esi i nclou quatre estudis emp2ri c:

investigara si les habilitats sociopragmatiques dens de 3 4 anys es correlacionen artab

ToM, amb | a ¢ ompr e altseshabilitdt® lmguaistique (semanticsntaxi b
habilitats narratives). Loestudi I2nensded@mi nar
4 anys estan lligades IGh ab i | i t a tmultinédal(entesa ®im- | 6 habi | it af
conjunt ament pros, di a, gde 3 t¢ wam ai objecti rexplorarg u t

trajectories de desenvolupametnjunt de la prosodia i el gest en la seva expressio

sociopragm"tica en dos grups doedat, espec?
anys. Final ment, It bee sdteu d8 Ste sasviao nusa r d 6 el nbterfee
ddemocions i estats ment al slamiboem e leshabiitatso n s

sociopragmatiuesid e ToM en nens dobéedat preescol ar dc¢
En resum, l a finalitat dbéaquesta tesi ®s
nens doedat preescolar i |l a seva relaci- ar
i d ditres habilitats linguistiques. Els resultats dels quatre estudisaeaa la relacié entre
aguestes capacitats i el paper migeienla prosodia i el gest en aquest catrgphipotesi general

gue guia la tesi és que les habilitats multimodals de nens estan estrictament relacionades amb
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la competencia sociopragmatica i, fdema secundaria, aquestes habilitats estan relacionades
amb el desenvolupament | ing¢?2sti cAixigneteier al
donada aquesta relacigroposemles habilitats de presa de perspectiva dels nens es poden
enfortirmitjen - ant wuna i ntervenci- dobéentr e hguesant ¢
t esi nNo nom®s c odeddnostre tconememdrddaemgd tesemvolupament
sociopragmatic i multimodal i el desenvolupamentadeoM, siné també desenvolupagtnes

per ajudar als mestrele I'etapa infantidincorporar aspectefe multimodalita | 6 aul a.
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RESUMEN

Per su propia naturaleza, la comunicacion humana es multimodal y se basa en un
intercambio dinamico de informacion que incluye no solo el habla sinaéanefementos
prosodicos y gestuales. Mientmasichas investigaciondsn demostrado que gesto y prosodia
juegan un papglrecursodel lenguajen etapas tempranasldadquisicionGoldin-Meadow,

1998, 2014; v. de Qaalho, Dautriche, Millotte, & Christophe, 2018 por una revisiée)sabe
poco sobre el papel del gesto y la prosodia en el desarrollo lingliistico y sociopragmatico mas
tardio (. Hibscher, 2018er una revision).

El objetivo principal de esta tesis es investigar el desarrollo sociopragmatico de los nifios
de edad preescolar y su relacion con las habilidades prosodicas y gestuales, comastambién
relacibnconla comprension de emocionedayTeoria de la Mente (ToMgrtendidacomda
capacitad de atribuir estados mentdles.g, creencias, intenciones, conocimieiit@ otras
personas A dia de hoy todavia se estd discutienda complga relacion entre estos
componentes, es decir, la habilidad sociopragmatica, las habilidades multimodales prosédicas
y gestualesla ToM, y la habilidad de reconocer emociorfesBosco, Tirassa, & Gabbatore,

2018 per una revision) Ademas, est tesis también analizar4d si las habilidades
sociopragmaticas, ToM la capacidad de comprension de emociones pueden entrenarse
medianteuna intervencidon corporeizada gpetencia el uso de la multimodalidad en el
aprendizaje del lenguaje

Esta tesis inclye cuatro estudios empiricthsvados a caboon nifios de edad preescolar.

El estudio 1 investigara si las habilidades sociopragmaticdssd@fios de 3y 4 afios se
correlacionan coila ToM, la comprension de emociones y amrashabilidades linglisticas
(semantica, sintaxiy habilidades narrativas). El estudio 2 examinard si las habilidades
sociopragmaticas des nifios de 3y 4 afiosse correlacionanonsushabilidadesde imitacion
multimodal (entendidos como la habilidad de imitar conjuntamente prosodia, gestos y
contenido léxico). El estudio 3 tiene como objetivo expldaartrayectorias de desarrollo
conjuntode la prosodia y el gesto en su expresion sociopragmatica en dos deupdad,
especificamente, en nifios de 3 a 4 afios y en nifios de 5 a 6 afos. Finalmente, el estudio 4
evaluara el efecto de 8 sesiones de entrenampatémciador de la actuacion multimodal de

las emociones y estados mentales por parte de los nifios goreescblar en la mejora de sus
habilidades sociopragmaticas y de ToM.

En resumen, la finalidad de esta tesis es investigar el desarrollo sociopragmatico en nifios
de edad preescolar y su relacion tmoM, con las habilidades de produccion multimodal y

con otras habilidades linglisticas. Los resultados de los cuatro estudios evaluaran la relacion
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entre estas capacidades y el papel que juegan la prosodia y el gesto en esteachip@itesis

general que guia la tesis es que las habilidades multimodalei§iate estdn estrictamente
relacionadas con la competencia sociopragmatica y, de forma secundaria, estas habilidades
estan relacionadas con el desarrollo linglistico general y la habilidad de toma de perspectiva.
Asimismo, dada esta relaciqmroponemodas habilidacesde toma de perspectide los nifios

se pueden fortalecer mediante una intervencién de entrenamiento corporeizado y basado en la
conversacionEsta tesis no solo conducira a la ampliaciomdestro conocimientsobre el
desarrollo sociopragniéo y multimodal y el desarrollo da ToM, sino también desarrollara
herramienta para ayudar a los maestroe la etapa infantila incorporar aspectosle

multimodalidaden el aula.

Vi
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1. INTRODUCTION

1.1. Object of analysis

The research presented in this PhD thesis broadly exatmeesterface between the
sociopragmatic and linguistic faculties in preschoolers, as well as their capacity to attribute
mental states to othems.§, beliefs, intentions, knowledgé)also called theory of mind (ToM),
and, importantly, the role played by gestural and prosodic development in this picture.
Following Leech (1983)Thomas (1981, 1983nd more recentlCulpeper (2010and many
pragmatic textbooks, the present PhD thesis will use the term samugties to reflect the fact
that the field of pragmatics not only covers the study of more general pragmatic mgamings
that a central concern of the pragmatic fie
example the politeness sectiom 1.2.1.2). As AndrésRoqueta & Katsog2017) claim,
sociopragmatic skills allow children to comprehend sentences appropriately to the
conversational context and enable them to produce sentences appropriate to communicative
situation. The use of the term sociopragmatics thus highlights the impartanlayed by
social factors and their influence in pragmatic aspects of language.

A set of four independent empirical studies i@ conducted to explore sociopragmatic
development in preschoolers and their links with language, ToM and multimodal pooduct
and perception abilitiesThe first two studies will test the potential correlation between
childrensd6 sociopragmatic abilities on one
capacity (Study 1), and (b) prosody and gesture imitation abi(B8eudy 2) on the otheFhe
third study will provide a detailed examination tife developmental path of prosodic and
gestural cues used by preschoolers to encode sociopragmatic meanings. The last study will use
an embodied intervention.€., the activeinvolvement of the body, prosody and voice) to
investigate its beneficial effect on the developmentpeifspectivaaking skills, linguistic

capacities, and sociopragmatic abilities in preschoolers

1.2.Prior work
1.2.1. Multimodal foundations of sociopragmatic development in the first language

1.2.1.1. Early preverbal period

By its very nature, human communication is multimodal and relies on a dynamic
information exchange involving not only speech content but also prosodic anchbfesttures.
It is therefore not surprising that children become capairtenunicators well before they start

to speakCommunication in the preverbal stage of kifenstitutes one of the foundations for
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the later development of linguistic and pragmagkills. As Tomasello, Carpest, &
Liszkowslkpiodsnnte2edOoout , Achil drends early 1|in
existing platform of prelinguistic communic
early communicative development by highlighting the strongtimodal components which
compose these early stages (focusing on prosodic and gestural patterns).
During this first period of pragmatic acquisition, the infant communication system
strongly relies on nonverbal cues such as gaze, facial expressioroaodypEarly patterns of
face perception and imitation, as well as understanding that faces can convey significant
communicative information, is fundamental for early communicative development. Newborns
prefer to look at face§lohnson & Morton, 1991and almost immediately after birtimfants
can imitate certain facial gestures, namely tongue protrusions and mouth opening gestures
(Meltzoff & Moore, 1989) Furthermore, by six weekd age,infants are able to imitate facial
expressions 24 hours after they were originally presefedtzoff & Moore, 1994) In addition
to visual preference for faces, infants orient attention telikgestimuli and, crucially, display
a preference for eye contaf@atki, BaronCohen, Wheelwright, Connellan, & Ahluwalia,
2000) Moreover, they prefer direct gaze rather than averted (f@xeoni, Csibra, Simion, &
Johnson, 2002)These early communicative behaviors underlie future linguistic samohl
development. For instance, it has been demonstrated thatsir@mziefollowing behavior
predicts their later vocabulary skillBrooks & Meltzoff, 2005)
Further, infants show early use of multimodal cues in daldexpress their own emotions.
By 2 months of age, they start to control prosodic parameters of the speech to signal affective
meaning and can distinguish positive and negative emagignse of variations in duration,
pitch range, and pitch pealgughter for positive emotion and ang for negative emotion)
(Oller et al., 2013; Scheiner, Hammerschmidt, Jirgens, & Zwirner, 280ajound 4 months,
infants can express such emotions as sadness or enjoyment through facial expinessidity
to express different emotional states continues to develop, so for example, at 12 months,
children can signal more complex emotion such as surprise anteran & Lewis, 2003)
These outlined studies suggest an early mapping of audiovisual cues onto emotional states
Towards the sixtho eighth week of life, babies often produce their first smiles and, with
them, the ability to exchange emotions and interact face to face with adults for longer periods
of time progressively comedccording to the usageased approacio language acquisition
proposed byfoma®llo (2005)(seesection 3.1), the social interaction experience is the basis
for linguistic development. The central tenet of this approach is that language structure is

learned through language useabitordance with a usagpased approach, prelinigtic infants
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develop skills which are fundamental for later language acquisition and do so through
communicative interactiond omasello et al2007)

Dyadic interaction refers to early interaction which involuatant and caretaker
communicating facéo-face in abidirectional way and represents one of the foundatain
language developme(tlwokah, 2014)During the period of dyadic interactiomfants show
preference for affec{Trevarthen, 1979which also constitutes a crucial cponent of
subsequent language development since experience of affectsectaltleenit o appr eci
that ot hers are similar t o(Markowas&dlegerstae\2808,t o ,
p. 27) Within this period, infantglevelop perceptive prosodic skills related to aff@gt.5
months of age, infants are shown to rely ondhdiovisual information in the perception of
emotional statesThey can discriminate between affective vocal expressions (approval,
negative affect)show different reactions to different affective stimuli and are able to match
facial expressions with corresponding acoustic properties of the sgEeomald, 1993;
Vaillant-Molina, Bahrick, & Flom, 2013)These abilities continue to develop later on. For
examplethe study byHoicka& Wang (2011}estedsensitivity tovocal cues in 1Bnonthsold
infants and found that they can differentiate positive emotional vocal cues from humorous ones
and match them to intentional actions.

It is well establishedhat at around nine months of ageshift occurs from dyadic to
triadic communication€.g, the sec al | ed 06 at t e Wdltioff, 2092; Tomaselle, d 6 ,
1995; Tomasello, Carpenter, Call, Behne, & Moll, 200%jriadic communications, apart from
infant and caregiver, some external object or event becmwelsed in communicationThe
coordination of the attention &fvo individuals to the same object is defined as joint attention
(Carpenter, 2012)since both individuals need to realize to some extent they are sharing
attention.Joint attention is cmial for communicative and language development. The first
signs of joint attention behaviors are observed in infants at arddr®ronthsAs described
in the seminal work bZarpenter, Nagel& Tomasello (1998)infants first show competence
I n sharing attention to objects, even thou
characteristic of these joint attention epi
and adult. Between 12 and 15 mties of age, infants are able to follow attention to objects by
gaze and point followinglhey also begin to make use of information about aghde direction
topredictot her s & f @(Philips, Wellman,t& Spetks, 2002Finally, infants become
able not only to follow adul t Osattentoozteobjgassd g e
in which they themselvesainterested by pointingtthem. Over timgjoint attention increases

in amount and changes its form and focus, and notably develops into the third year of life and
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beyond as children become able to sustain complex convers@damson & Dimitrova,
2014)

Parental scaffoldings particularly important during thiperiod. Although early infant
vocalizations lackllocutionary force(Austin, 1962; Searle, 196®eing perlocutionary acts,
caregivers tend to attribute intentions to such utterances and semwatsational structure
andturntaking sequence®(g, Snow, 1977) Caregivers lead the communication; however,
infant® dehaviorand preferences show that they also are motivated to commurfcate.
exampleas noted above, infants have preferences forlfleeeand eyelike stimuli and show
imitative behavior Infants also demonstrate a preference for contingéimmya & Fogel, 1993)
and attempt to continue communicatioy smiling and vocalizing, something which is essential
for communicative development.

A wealth of studies has shown that childiegpointing gestures are central to the
expression of triadic communication and are strongly tied to later lexical develogdfoe
example,Brooks & Meltzoff (2008) demonstrated that infamt§aze following and pointing
skills at the age of 10 and 11 months pretheir productive vocabulary at two years of age.

The study byBavin et al. (2008upported these findings, showing a significant caiia
between early communicative behaviors and vocabulary development in a large sample of
children. They analyzed gesture and object use at one year of age and found that this was a
predictor of vocabulary development at age two ye@saselli, Rinaldi, Stefanini& Volterra

(2012 explored early actions aiig e s t ur e vi.e,gestoraslredemgtalexical items,

in Italian infants (818 months) and provided evidence that early gestaneelates not only

with word production but also with word comprehension. FurtRexye & GoldinMeadow

(2009)o bserved infantds interaction wsgedturet hei
vocabulary at 18 months, specifically various meanings conveyed in gesture, predicts verbal
vocabulary size at 42 months. Moreovererson & GoldinrMeadow (2005)conducted a
longitudinal stufy with childrefetween the ages of 10 and 24 morthd showed that lexical

items €.g, ball, cup flower) thata child producsin gesture ppear earlierinthe hi | dds v e
lexicon.

One of the important skills that emerges between 7 and 9 months of age is intentionality
and intention reading. Infants start to demonstrate the ability to differentiate between means
and goals intheirownaralt her s 6 pr o d u cTomasals(19958his entailsdhatn gt
infants are able to distinguish between an action, the mean, and the intengolyingdhis
action, the goal. Previous research has shown that infants begin to comprehend actions as goal

directed and can discern intentional and accidental actidasf, 2007) New behaviors that
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children demonstrate at the end of the first year of life are a signal of their emerging
understanding that other people are intentional agentsidition to understandingtentions
importantly, childreb s communi c at icolaborativetCoildrancateinat ronlyi s
capableof communicaing but alsoof showing interest and enthusiasm to do so ahdhaing

goals and intentions with othe(¥omasello et al., 2005)This core component of human
communication, referred to as shared intentionality, is what sets human cognition apart.
Warneken, Cher& Tomasello (2006) e st ed i nfantsd and chi mpan
activity with an adult. When the adult stoppgetticipatingin the activity, the chimpanzees did

not continue communication, while children attempted to reengage the adult at least once
displayingawareness of mutual goals.

Pointing gestures are also an important token in the development of intentionality. As
indicated byLiszkowski (2005) infant pointing draws on the understandingothers as
attentional being8ates, Camaion& Volterra (1975)stablished two types obmmunicative
pointing gestures carrying different intentions: pratgperatives and protdeclaratives. For
example, children can produce prangperative pointing gestures to request the adult to fetch
an objet. They can produce proetteclarative pointing gestures.(, showing an object to the
adult) to engage the adult in communication and share the experience. Therefore, it is claimed
that two types of pointing do not imply the same cognitive abilitftesuereas imperative
pointing relies on a simple expectation that people will function as causal agents, declarative
pointing implies the capacity to influence
the environment and, at the same time, ta@ee the other person as capable of understanding
oneds communi c(@amaieng Perucchirg Bellagamba & Colonnesi, 2004, p.
305). Indeed, in a later stud@Zamaioni et al. (2004Jemonstrated that children who are better
in intention understanding produce more declarative pointing, while no relation was found
between imperative pointing and intention inferring.

Other authors have further analyzed the pragmatic intentions that an infant can express
with pointing gestures. For examplemasello, Carpente& Liszkowski (2007 )roposed to
divide proto-declarative gestur@to express/e gesturesthat are used with purpose of sharing
anattitude towards an object, amdormativegesturesthat are used with purpose of providing
the lacking information to the adul&imilarly, Kovacs, Tauzin, Téglas, Gergel§, Csibra
(2014)proposed that fiants can point to an event to express two intentions: either to share their
appreciation of it with the adult or to exhibit the information about it from the adult (epistemic

request).
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In answer to the question bbwinfants understand the intentions of others, it has been
suggested that they importantly rely on-poeceding information of joint attention scenes
(Tomasello et al., 2007)However, recent studies have also established the relevance of
multimodal cues in infant intention inferring.g, Behne, Carpenter, & Tomasello, 2005;
Camaioni et al., 2004Jor exampleBehne et al. (2003ested whethet4- to 24monthold
children were able to understand the intention of the aidellttp inform about the location of
the toy) in the context of a hiding game when an adultaggensively gazing or pointing to a
container with a hiddetoy. In the norcommunicative condition, the adult gestured toward the
box in a norcommunicative manneiThe findings indicated that children can distinguish
communicative gestures and facial expressions fromcoammunicative ones, and, moreover,
they cauld use these multimodal communicative cues to infer the location of the toy. In another
study, Camaioni et al. (2004demonstrated that infantifferentiate between imperative and
declarative intentions, as they reacted differently to imperative and declarative pdxtiag.
studies have shown that infants relyongly on prosodic cues when detecting intentions.
Carpenter, Akhtar& Tomasello (1998gxamined whether 140 18monthold infants were
able to understand that the caregiversod spc¢
The experimenter performed two types of actions: intentional and accidéh&alypes of
actionsdiffered only in the verbal messagerhaentional actionghe expressionwas T her e ! 6
(with appropriate prosody), for accidental actions the expression oMath o o (vish! 6
appropriate prosody). The authors found that infants imitated the intentional awtcgthan
the accidental onesvhich led them to the conclusion that infants rely on the prosodic cues to
detect intentional actions. These findings were corroborategbkialou& Gattis (2012)In
their first experimentthey used the action imitation paradigm developedhgpenter et al.
(1998)in whichintentionality is marked with lexical and prosodiges. Similar to this study,
they found that infants imitated more intentional than accidental actions. In the second
experiment, they removed the lexical cues (the lexical information was presented in Greek).
They found that in the second experimentgeolchildren imitated more intentional actions than
younger infants. The results of both studies showed that infants copied the intentional actions
more oftenwhich suggests that children are able to detect intentioisaligyy on the basis of
prosodic ces accompanying the action. Similadymore recent study Bysteve-Gibert et al.
(2017) demonstrated that irdonthold children use specific multimodakctaccompanying
cues in particular prosody and hand shapes, in order to distinguigdxpnessive, imperative

and informative intents behind the@regiveés pointing gestures.
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As far as the relationship between prosody and language acquisition is concerned, a body
of studies have looked at theotstrapping role of prosody fepeech streasegmentation into
words(for a review, see Thorson, 20X8)d syntactic parsingle Carvalho, Dautriche, ilbtte,

& Christophe, 2018)When interacting with infantgdults usually usenfant-Directed Speech
(henceforth, IDS) which is characterized by slower speech rate and exaggerated pitch variations
(e.qg, Fernald & Simon, 1984)These prosodic particularities of IDS help infants to build the
phoneme repertoir@.g, Werker et al., 2007and better learn new wor@s.g, Ma, Golinkoff,
Houston, & HirshPasek, 2011)among others. On the syntactic sidesodic bootstrapping
theories(Gleitman, 1990; Morgan & Demuth, 199g@)opose that infants acquire syntax by
processing and acquiring prosodic informatiéarther, it has been demonstrated tigang co

speech gestures in IDS can dlgailitate verbal developmer{tGoodwyn, Acredolo, & Brown,

2000)

With regard tgorosody production to express intentionaligsearch on the early use of
prosodic cues to express pragmatic meanings has shown that in the second half of the first year
of life, children can usdifferent prosodic patterris signal theiintentions(e.g, EsteveGibert
& Prieto, 2013; Papaeliou, Minadakis, & Cavouras, 2002; Papaeliou & Trevarthen,s2@06
EsteveGibert & Prieto, 2018or a conplete review)Papaeliou et al. (2008howed that -7to
11-monthold infants use distinct prosodic cues (duration, FO)ptoduce emotional
vocalization androcalizations with pragmatic intent. Anothéndy byPapaeliow& Trevarthen
(2006) complemented these findings by identifying differ@nbsodic patterns used by the
babbling infants to produce communicative versus investigative vocaliz&tianer,Esteve
Gibert& Prieto (2013)analyzed a longitudinal corpus of Catalaabbling infants and found
that infants can express intentionality by using distinct prosodic patternsfifitimgs showed
that pitch range and duration patterns of vocalizations signal their communicative and
pragmatic intentions. So, unlike investigative vocalizations, communicative vocalizations were
shorter and had a wider pitch range. In turn, the @tchduration patterns of communicative
vocalizations depended on the intention (request or expression of discontent versus response or
statement).

Furthermore, the joint production of pointing gestures and accompanying vocalizations
was examined in sevérstudies(Aureli et al., 2017; Grinloh & Liszkowski, 2015; Murillo &
Capilla, 2016; Murillo, Ortega, Otones, Rujas, & Casla, 20A8jeli et al. (2017)nvestigated
how infants accompany their intentadngestures with prosody and demonstrated that 12
monthold Italianlearning infants already display pointigcal coupling and that the match

between these two modalities gradually becomes more att@nialoh & Liszkowski (2015)
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examined poiraccompanying characteristics (vocalizations, hand shape) elicited in
laboratorycontrolled situations produced by Dutch-mntholds. Theyfound that the
prosodic characteristics of infadtgocalizations distinguish requestive acts from expressive
and informative ones, in the same way pointing hand shapa@hdauthors also reported that
when requestingpointing infants use distinatocalzations depending on the distance of the
referent. Relatedlyurillo & Capilla (2016)analyzed communicative abilities in infants in an
integrated falsion. Their results showed that with declarative pointiBganish infants
producedaflat intonation and with requestive pointing, they produgeding intonation.

The coordination betweethe acoustic and visual language dimensions emengedbe
end d the babbling period and is particularly important in language developEstateGibert
& Prieto (2014)ound that at this stage there is temporal coordination between gesture and
speech irmnadultlike way: gesture onset occurs before speech onset. Interestqufiada,
Bosch,& Prieto (2015)found that he ability to successfully use gestispeech integration
(i.e., the ability to produce simultaneous gestgmeech combinationsy also related to later
lexical and grammatical developmeita k en t oget her, these findi
of prosody and pointing gestures, as well as the ability to combine them, predict later linguistic
outcomes.

All'in all, the results reviewed in this section suggest that at the preverbal stailgren
heavily rely on multimodal aspects of communication reflecting pragmatic meanings such as
prosody, facial expression, eye gaze and manual gestures. Alongside with joint attention skills
and the ability for shared intentionality, gestural and guiascues play an important role in
childrends pragmatic devel opment, and, mor e
languageThe ability to access and exprggagmatic meanings through prosody and gesture
continues to develop over a longrd. The next section will review the studies focusing on

the later stages sociopragmatic development of children and its multimodal foundations.

1.2.1.2. Verbal period

Even though less research has been carried out on the role of gesture and pilasady in
stages of sociopragmatic development, evidence points to the fact that they continue to boost
language processing and learnigpr example,lgualada, Estev&ibert & Prieto (2017)
demonstrated that preschoolers benefit from beat gestusegord learning task recalling the
focused word better when itaecompaied by a beat gesture (ddé@bscher & rieto,submitted
for review). Looking at syntactic acquisition, research has investigated the relation between

gestureplusword combination and twword combinations. Studies dyerson& Galdin-
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Meadow (2005) &&oldinMéarowg2005founa that the use of gestuneord
combinations conveying a word and a supplementary gesture in a proposition predicts the
transition to the twavord stage. That is, the child who first prodsitieis particular type of
gesturespeech combination is also first to produce-tmard combinations. In additiolRowe

& GoldinrMeadow (2009rlso showed that the number gésturespeech combinations a
predictor of laer verbal sentence complexityhile most of the studies explore infans
pointing gestures, fewer studies have investigated other types of gesture. Importantly, there is
another frequent type of gesture that emerges in children between 1 and 2 ygeys.gf the

so-called refusal gestures. Refusal gestures appear as the response to questions by the middle
of the second year before the emergence of the corresponding verbal expi@sdtens &
Antinucci, 1979) By two years of ageshildren use conventional refusal gestusegh as head
shakesand start to combine them with vocalizatipasd then with word$Guidetti, 2000,

2005) In a longitudinal studyGuidetti (2002)analyzed gestures used by infants between 16

and 36 months andofind that gestures of refusal and agreement were the most frequent
alongside pointing in c¢hil dFoeexédnpleKettnére&r act i
Carpendale (2013)rovided evidence that between 13 and 15 momthikiren startad shake

the head fono, and later, between 16 and 18 months, they are already able to nod the head
for yes. Together with pointing gesture, refusal gesture has been shown to act as precursors of
language developmere.g, Beaupo#Hourdel, Morgenstern, & Boutet, 2015; Guidetti, 2000,
2005; Morgenstern, Beaupdilourdel, Blondel, & Dominique, 2016¥specifically in early
development of negation. For instance, it has been showth&fast negative constructions
emerge with early gestwseof rejection and avoidancéBeaupoi#Hourdel et al., 2015)
Similarly, Morgenstern et al. (201@nalyzedmultimodal path into negation in both hearing

and deaf children, and although there were individual differences, they found that gesture is an
important component in the itiner@s. Thus, children enter verbal modality of negatimaugh

the use of gesture and afterwards children use negation gestureinforce or complement
spoken utterances.

In relation to iconic gestures, one study ¥y - al i K k a & ,GoldgxMeadawe r |,
(2012) found that, unlike the onset of pointing gestures, iconic gestures appear much later,
generally at around 25 months, when children have already started to produce their first words.
The findings indicate that children first acquire the verb system ancatieeable to use iconic
gesture to increase their repertoire of action meanings.

This section will review research that provides evidence that children continue relying

strongly on multimodal aspects of communication after they begin to produce firs wbile
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highlighting the importance of the precungaole of prosodic and gestural cues for later
sociopragmatic development. The subsections below review a variety of pragmatic areas that
develop during preschool years, namely speech act marking,aodusformational structure,
epistemic and emotional states, politeness, pragmatic inferences and irony, and discourse

abilities such as narratives and tiaking (see also Hibsch&rPrieto submitted for a review).

Speech acts

Speech act developmerdnbe considered one of tipgagmatic milestones achieved in
infancy. While protedeclaratives serve as thatecedents of later statements and questions,
protoimperative serve as antecedents of emerging orders and defNands2014) Ninio &
Wheeler (1984j)leveloped a pragmatic coding taxonomsg.(the Inventory of Communicative
Acts, INCA) which has been widely applied by a number of researchersCé@aeron
Faulkner, 2014or a summary)Their findings established the gradual emergence of the speech
acts.Noteworthy many scholars still point odhat the classificationf speech act categories
of young chi lisbiteachdllengingt t er ances

As mentioned in the preceding section, studies on early pragmatic development have
brought evidence that infants are able to distinguish betihesrommunicative intentions of
others €.g, imperative, expressive, informative) by associating specificopiiosand gestural
cues with specific speech actsq, Behne, Liszkowski, Carpenter, & Tomasello, 2012; Esteve
Gibert et al., 2017see Liszkowski, 2014 for a reviewyloreover, infants can also express
protospeech actée.g, protoimperative and protdeclarative, seBates et al., 1975; see also
EsteveGibert & Prieto, 2013; Tomasello et al., 200Protespeech acts appear at around 10
months and they are first expressed through gesture and intentional vocalizations, suggesting
that gestural androsodic cues play a key role in the development of speech acts.

Studies onntonational developmemnfirm that intonation acts might be a precursor of
speech act marking expressed verbaly. the age of 2 years, infants produce ward
combinations ash have a full repertoire of pitch accents and boundary t(RResiewicz &
EsteveGibert, 2018)to express speech acts such as assertion, question or réjetst.
Estrella, Thorson% Vanrell (2012)analyzed a large longitudinal corpus from childbetwveen
0;11 and 2;4acquiring Catalan and Spahi and assessed the pragmatic meaning of the
intonation patterns. They provided evidence that from the onset of the speech children use a
variety of phonologically distinctintonation contourdor particular pragmatic meanings and
over time children maste¢he prosodic properties of the nuclear configurations. It is important

to note that from the beginning the pragmatic meanings conveyed by intonation patterns are
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also aduHlike. For instance, Catalan children use tailjet intonation patterns forocaives

and interrogatives (rising contours) and produce complex intonation patterns in alikadult

way to express request, insistence or discontintilarly, Frota, Matos, Cruz& Vigario
(2016)found that Portuguese children at the age between 1 and 2 years appropriately produce
phonologically distinct intonation patterns which reflect basic speech acts such as statements,
vocatives and requests.

On the wholegestural and prosodic cues to sgeacts develofirst, and then children
acquire languagspecific intonational patterns used to express particular types of spegch act
showingearly development of the intonational grammar of the ambient language.

The development of speech act underditagn continues in the preschool years. By the
age of 3 years children demonstrate understanding of the underlying features of speech acts
(Rakoczy & Tomasello, 20097 his ability hasbeen proposed to be associated with Theory of
Mind abilities since the interpretation of some speech acts entails inferential processes
section1.2.2.for more details). Concerning indirect speech a@sspeech acts that represent
a mismatch between form and function, contradictory findings are found detedopmental
literature A common view is that at the age of 3 years children can undeistiirett speech
acts, especiallyindirect requestge.g, Bucciarelli, Colle, & Bara, 2003; Shatz, 1978)
general, the preschool period is characterized by the stalmfizatithe control of prosodic
featureqRusiewicz & Estev&ibert, 2018)and by the acquisition of more complex pragmatic

meanings, as the ones that will be reviewed in the following section.

Focus and information structure

The ability to understand specific pragmatic meanings such as the informational structure
of an utterane also has a long developmental trajectory. It has been argued that the
comprehension of focus prosody takes time to develdpre specifically, contrastive
interpretation of pitch prominence is observed in childmely after the age of si{dto, Bibyk,
Wagner, & Speer, 2014; Ito, Jincho, Minai, Yamane, & Mazuka, 2012; Speer & Ito, 2009; for
an updated review, see Ito, 201&hildrero s di f fi culty in interpr
cannotbe explained by limited perceptive abilities given their sensitivity to prosodic features
from the very first stages of life€Christophe, Mehler, & Sebasti&allés, 2001; Decasper &
Spence, 1986; Nazzi, Bertoncini, & Mehler, 19%8nong many others; see alsection
1.2.1.1)) In a recent studyKurumada& Clark (2017)argued that this difficulty may be
attributed toanunderdeveloped ability to identify pask alternative expressions to create a

contrast. However, the authors found that whealtannative is contextually providedhyear
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old children are capable to understantbnational meaning intendezhd thus arrive at the
implicature. Based on theiindings, it can be concluded that preschool children can identify
relevant information and appropriately interpret informational status of referents by means of
prosodic cues. Moreover, there is other evidence that focus may be acquired much earlier. For
example, it has been shown that younger children, specifinatiier the age of 2, rely on
prosodic cues to focus in word learning, thus, prosodic prominence expressing focus boost
language acquisitiore(g, Ferndd & Mazzie, 1991; Thorson & Morgan, 2014)

On the production side, along the same lines, mixed results have been reported regarding
the age at which children start to use prosodic prominence to mark focus, ranging from 3 to 6
(seeChen, 2018for a review). However, studies on early intonational development have
demonstrated that even younger children (under the age of 2) are able to use prosodic cues to
mark emphasis and noveltg.¢, Frota & Butler, 2018; Murillo & Capilla, 2016; for an
overview, see Hubscher & Prieto, submittédiibscher & Prieto (submitted) a&how (2017)
proposed that i ndctoan aidter systems in the sigeasng of riméation
fooud, suggesting that even young infants can
(see also results tgualada et al., 2015)n later stages, between 4 and 5 years of age, gestural
patterns cange. Children of this age begin to use manual beat gest@w.eshf/thmic non
representational movements of hand, arm or head associated with prosodic prominence) to
highlight information (Hlibscher & Prieto, submitted)The use of prosodic prominence
accompanied by beat gests is a step forward in the development of gestpeech
integration to mark focus information. Contrastive focus marking takes longer to develop. A
study byEsteveGi ber t |, Livenbruck, Bhwowed that be&re Btdrtingnp e r
to use prosodic means to mark contrastive focus, preeagbathildren are already able to use
gestural cues to expressetq, head ods).

In short, research suggests th#taligh the development of focus is a long process, even
preverbal children can comprehend and expirdssmational structure to a certain extent. On
the perception side, they benefit from prosodic cues in lexical learning andtnastive focus
comprehension. On the production side, they are able to combine prosodic and gestural cues to
mark focus sine early stages of communicative development, and older children continue

developing the ability to integrate multimodal cues (early use of beat gestures) to express focus.

Epistemic states
Looking atthec hi | dr ends acqui si tel epstemic fmeakinggy,w!l e d

previous studies indicate that by the age ,offlldren can understand the epistemic state of
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others €.g, knowledgeable versus ignorant partners,Llseekowski, Carpenter, & Tomasello,
2008)and by the age of 3 years, they are able to distinguish between reliable and unreliable
information (Koenig & Harris, 2005)However, only later, at around 4 years of age, children
can understandpeakerknowledge state encoded by lexical markers, either mental verbs or
modal expression@Moore, Bryant, & Furrow, 1989; Moore, Pure, & Furrow, 199€e also
Hilbscher & Prieto, submitted)

In this context, research has shown that multimodal cues act as epistemic precursors of
later lexical marking of epismic meaninggArmstrong, Estew&ibert, Hubscher, Igualada, &
Prieto, in press; Bartz, 2017; Hubscher, Est@igert, Igualada, & Prieto, 2017; Kim, Paulus,
Sodian, & Proust, 201650me evidence has supported that even young childregigaal
their own epistemic states through gestural cues. For instance, in a longitudinal study with
infants from 14 to 42 monthBartz (2017)showed that at the age qgfchildren start to signal
their ignorance with gestureg.g, flip their palms to the side), moreover, verbal ctes
ignorance appear later. Furthermdfem et al. (2016)assessed the presence of uncertainty
gestures in presool children (84-yearold) and found that while they were not able to express
their knowledge state verbally, they could do it through gestigg §hrugging shoulders,
looking away, shaking the head)recent study conducted biiibscher et al. (201 &xamined
t he relative contributions of | euncedanty and
comprehension Three to five-yearold children participated in a knowledge state
comprehension task in which they were asked to decide about speaker belief staddly Cruci
the materials contained lexical, intonational and gestural markbes results showed that
children detected uncertainty better when gestural cues were presented. Moreover, younger
children were found to be more sensitive to prosodic markers okespeacertainty than to
lexical markers. The authors suggested that prosodic and gestural cues play a bootstrapping role
in children early epistemic developmeBy the same tokemrmstrong et al. (2018pund that
preschoolers better understaogp e ak er 6 s i ncredulity, another
in both prosody and gestulsgjggesting that the two cues develop in a parallel way.

A follow-up study byHlbscher, Vincze& Prieto (under reviewinvestigated preschool
childrendés production of uncertain kadiowl ed:
gestural and lexical markers were examined. In a egessonal production study with and
5-yearolds, the results showed that the younger group of chill3gredrolds) first used
multimodal cues (.e., prosodic and gesturaues)to signal tleir uncertainty, but not lexical

markers.
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To sum up, recent research has provided evidence that epistemic state information is first
expressed through multimodal markersd thapreschoolers first rely on gestural and prosodic
cues in understandingpe knowledge states of others. These findings suggest that epistemic
multimodal cues play a precurgorole in pragmatic developmeiitee alscArmstrong &
Hubscher, 2018; Esten@ibert & Prieto, 2018)

Emotional states

While infants have been shown to interpret emotion online from facial expression (see
section 1.2.1.1above), the ability to label emotions develops later. It has been shown that by
two years of agesome children are able to match some names of some emotions and the
appropriate facial expressi¢e.g, Izard, 1971) Older children can recognize emotions such as
happiness, sadness, fear, anger and disgust in facial expré@sgioHarrigan, 1984, among
many others)Moreover,although prosodic abilities related to emosolevelop very early in
infancy (seesection 1.2.1.1above), surprisingly, children start to use their speech perceptual
skills to understand s p@\aldoe & Bussk 201LT;, Quami&kv e s
Swingley, 2012)Nelson& Russell (2011found that preschoolers seem to label emotion on
the basis of facial and postural cues and the ability to understand prosodic emotiotetesies
longer to developBy the same tokeiQuam& Swingley (2012showed that while 4and 5
yearold children consistently used happy or sad prosody to interpret a situatioemo#on,
2- and 3yearolds exploited facial and bodgnguage cues:urthermore, when prosodic cues
compete with lexical cues, young children seem to rely on lexical anesntrast to adults
(e.g, Friend & Bryant, 2000; Morton & Trehub, 2001As has been proposed Bgrnald
(1989) children pay more attentionwdhatis said rather thamowit is said.In a similar fashion,
Friend (2001)suggested that a transition from affective to linguistic meaninghen
comprehension of prosody occurs, therefore while infants rely on prosodic cues, older children
rely more on lexical content. However, it should be noted that childramigiely to confront
situations with discrepant cues.

In relation to prosody, youngehildren have been shown to implicitly use acoustic cues
to infer the emotional state of others. In a series of studies, Berman and coll&eunesn,
Chambers, & Graham, 2018016; Berman, Graham, Callaway, & Chambers, 2013; Berman,
Graham, & Chambers, 2018)x pl ored the <childrenés abilit
emotion by using both explicit (pointing responses) and implicit online-tfeg&ing)
methodologes Wheni nvestigating childrends -,sarosi tiv

neutralsounding prosody) to detect affect in a context of referential ambigudy loroken
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doll and intact doll), Berman et al. (2010) found thatedro | ds & poi ntdmog r es

show understanding of emotional prosody, but their gaze behavioBelichan, Graham&

Chambers (2013gported thatfearold children succeeded in both explicit and implicit tasks.

Similarly, in Berman, Grham, Callaway, et al. (2013}yearold children showed sensitivity

to acoustic cues bearing emotional meaning through both pointing and eye gaze;yehie 4

olds resolved it only in their eye movemeritbe results of a more recent sty@erman et al.,

2016)showed that while only o&t children at the age of 5 can explicitly maédoustic and

visual cues, young children at the age 3 are able to do it implicitly in case of negative affect

(sadsounding intonation and sdoloking face). These findings were echoed Kiu,

Chambers& Graham (2018\vho found that eye gaze measures-gédrold children indicate

thattheyusé¢hei nt er | ocut or 6s entlret noeal opubsespodyg €& mo
Taken together, these studies indicate that children heavily rely on multimodal cues in

emoton recognition. While they exploit gestural cues very eam)\the ability to link prosodic

cues to emotion starts to emergen implicit mannearound age 3andonly later (around age

4 or 5) in a more explicit way. Finally, it is noteworthy to highli thatwhereas a growing

body of studies focuses on recognition of emotions on the basis of facial expression and

prosodic cues, much less is known about how children use prosody to express their emotional

states.

Polite stances

It has been shown that listeners expectsipgaked s af fect t o be con
her polite stanc€Camras, Pristo, & Brown, 198%lowever, researchanh i | dr ends aw
of politeness haprimarily focusedn the acquisition of grammatical constructions and lexical
cuesand have neglected to address the issue from multimodal point oflaemar knowledge,
only a couple of studies have looked at the role of the prosodic cues in the understanding of
politeress in preschoa@ged and scho@ged children(Bates, 1976; Shochi, Erickson,
Sekiyama, Rilliard, & Aubergé, 200Bates (1976) reported that children first identify the use
of pleasg(3-yearolds)as polite then they can recognize the use of questhtomation (4year
olds)as more politeand later they perceive the conditional form as more pohjeé&bolds).
Yet, a recent study liytibscher, Prieto, & Wagner (in presss shown that-8earold children
can broadly rely oprosodic and visualues in inferring politeness meaning. In this between
subject study, Jearold children participated in a comprehension tagkwere asked to judge
the speakerdés polite stance. Acr plesasewasthé <c on

same and prosodic and facial features varied across conditions. The results of the experiment
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revealed that preschool children can make of intonation and/or facial expression exclusively

to access speaklehreésse pfalnidtien gnse acnoinntgr.adi ct pr
of prosodic cues when inferring politeness staBeges, 1976)but at the same time are in line

with other studies siwing that preschoolers use multimodal cues to infer emotional and
pragmatic meanings (séemstrong & Hubscher, 2018 for a review)

The ability to recognize politeness meanings is an important step inechildr s
sociopragmatic development and emerges relatively early. Another no less important ability to
communicate politeness appears to develop 1
the social pragmatic conditions in the discourse context thatdskragger polite behavior. To
be appropriately polite, children must be able to evaluate the social relationship between the
speaker and the hearer by assessing in conversation factors such as social distance and powel
among interlocutors, as well as tbast of the actioiiBrown & Levinson, 1987)Children are
generallytaught to use appropriate polite forms by adults who provide them a (Kadeay,
Nakamur ak e &, ARu@thesprpcess of acquisition of politeness signaéikgs place
over the first five years of life. The developmental literature states that the ability to use target
polite forms is acquired arouridyears of age or odat (€.g, Baroni & Axia, 1989) According
to Bates (1976)until 4 years children primarily use direct questions and imperatives to request
something, then, from 5 to 6, they can use proper syntactic forms, but only lateunat age
7, children are able to use appropriate to the content requesting form.

Along the same lines, previousworkorhi | dr endés acqui sition ¢
politeness marking has mainly focused on the lexical (and also morphosyntactic)estrateg
signal politeness meanings, though there are a few excepgiongxample, a recemross
sectionalstudy (Hubscher, 2018%heds lightonthe hi | dr endés abi l ity to
(prosody, gesture, body posture) to express politenesthaindole in development. A group
of 3- to 5yearolds was prompted to request higtost and lowcost objects in situations
embedded in high and low social distance conditions. The results showed that preschoolers use
a wide range of prosodic mitigatiotrategies €.g, rising intonationmore breathiness, slower
speech ratespestural mitigation strategies.{, eyebrow raises, smiles, adaptors) and body
signals €.g, raised shoulders, trunk lateral leanintgsjequest a high cost object and/or agkin
an interlocutor with higher social distancEurther,in contrast with3-yearolds, the older
children showed a more extended use of indirect polite constructions which indicates that the
ability to exploitlexical and morphosyntactic markers to commatggoliteness develops in

a more slow way during the preschool period.
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The studies reviewed in this subsection show that gesture and prosody continue to play
a precursor role in pragmatic development, specifically in the development of politeness
beyondthe hfancy period

Pragmatic inferences and irony

Inferring beyond the literal meaning of discourse has proved to be a difficult area for
young childred pragmatic developmenthildren acquire gradual understanding of pragmatic
andnonliteral languag@nd continue to improve throughout childhood-or example, it has
been argued that preschoolers do not use contextual information to interpret utterances in the
same way that adults ¢8nedeker & Truesell, 2004) Given that, childreds abi | ity t
scalar implicatures has been a lively area of research. In scalar implicatures, a weaker term of
a scale is used while a stronger alternative is excluded. An example would be th@é gse ahe 0
insteadofinot all 0o in the sentence s xmaeteddrdm t he
Barner, Brooks, & Bale, 2011Yhereforefis ome o i mpl i es #fAnot all o
sl eepingo) and generate lan enticked eneaning erahdisdewhad the
speaker did not say but could have sRidsearch has shown that childseunger tharb-and
ahalf yeass old fail to draw scalar implicatures at the same eastadults(e.g, Barner et al.,
2011; Katsos & Bishop, 2011; Noveck, 2001, among othei®yever, some authors propose
that preschool children do indeed start to hdneenecessary pragmatic competence to derive
implicatures. They arguihat difficulties can be explaed by the lack of processing resources
(Pouscoulous, Noveck, Politzer, & Bastide, 2007yocabulary sizéBarner et al., 2011)

Next tothe aforementioned studiegetting a grasp ononliteral meanings (humor,
irony) also require the understanding ofhe intentions of othersl nf ant s é&eadingt e nt
skills allow them to detect jokes at a very early st&jeldren begin to appreciateumor as
young as 1 year and first stimuli that elicit infarfaughter are nonverbal (auditory, tactile,
social, visugl (Sroufe & Wunsch, 1972; also see Hoicka & Wang, 2011 abdve study
conducted byHoicka and Gattis (2008Jemonstrated thadt- and 3yearold children déect
jokes on the basis of laughter that maly may notaccompany a joke actiorLater in
developmentchildrenlargely rely on visual anduditorycues in grasping humor. When humor
is verbal, children face difficulties in understanding certain type of jokes until 8 (&aukz,
1974)

Shifting toirony, despite some divergences among findings, as a wholeagrégd at
bet ween 5 and 11 years chil dr en el,dgmorest,t o u
Meyer, Phelps, Gardner, & Winner, 1984; Filippova & Astington, 2010; Harris & Pexman,

2003) Recent studies have shown that audiovi

17



Mariia Pronina
PhD Research Plan

irony (GonzélezFuente, 2017; Laval & Beirboul, 2005) Laval & Bert-Erboul (2003
showed that fearold children build their interpretation of sarcastic utterances on intonation.
FurthermoreGonzalezFuente (20T) investigatedhe role that prosodic and gestural cues play
i n childrends earl y und eight dand eledaryragold cHildreme r b a
participated in a comprehension task which involved the detection of irony on the basis of
audiovisual cues to emont: strongly mismatchingweakly mismatching and matching
prosodic and gestural cues. The results showedgtitwaigly mismatchingnultimodal cues lead
to better irony understanding iny®arolds.

In sum, some complex pragmatic skills suchlaisity toderivescalar implicatures, grasp
humor and comprehend irony are not acquired until after the preschool years. These pragmatic
contexts require the appreciation of the s
and emotional cues which implias inference process. Children master their inferring ability
as they grow over and this is relatedteir developing cognitive skills (sesection 1.2.2.20n

ToM and pragmatics below).

Discourse abilities: turrtaking and narrative development

In order to use language efficiently, children must learn the pragmatic conventions that
are acquired through social interactio(Sarmiol & Sparks, 2014)The knowledge of
communication rules ia part of pragmatic competence and includes the understanding of the
timing of social exchanges. During the preschool years, children developakimg skills
learning how to get into and maintain a conversatitaike repairs and evaluate what is relevant
(Casillas, 2014)At around three and four years okaghildren can regularly use conventional
fillers in conversation, and by age four, children are able to timetaking in an aduitike
way (Casillas, 2014)Interestingly, it has been speculated that children rely more on prosodic
cues to identify upcoming twand boundaries as compared to ad@asillas & Frank, 2012)

By age five, children can anticipate and repair communication breakd@asslas, 2014)By

age six, children master other conversational abilities such asidgeako ongoing
conversatiorfErvin-Tripp, 1979) Onthe wholechildrenrapidly acquire tursiaking skills over
the first years of life.

However, other pragmatic aspects take more to develop. Even tthaadiility to string
sentences together to convegtendedliscourse such as narratives begins to emerge dieng t
preschool yearge.g, Applebee, 198Q)this periodis consideredransitional as children take
their first steps in narrative development. The early narratives produceddi4Bearolds are

characterized by the lack of important features sudfaamg agoatbased structure. Children
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do not pr oducbe uobnttriue tnhddpplabgie 1988)Onipat this ageho
children start to use discourse mark&yntactic complexity and thematic coherence of their
narratives increase, as well te complexity ofinformational structuréBerman & Slobin,
1994; Diessel & Tomasello, 2005; McCabe & Peterson, 19®breover, the narratives
become more adulike in the prosodic domai(Kallay & Redford, 2016)

Research has shown that gesture plays an importanhnogerative developmenthus,
several studies reported tigasture and speech continue to develop simultane@@slietta
etal., 2015; Graziano, 2014; Sekine & Kita, 2015)r exampleSekine& Kita (2015)analyzed
elicited narratives produced by, 8- and 9yearold children and found that gesture and speech
developed in paralleat the sentence and discourse levels. In this wayarratives become
more complex, the gesturased by children also develop. In a similar vé&maziano (2014)
indicated that the appearance of particular $ygdeyesturesd.g, palm presentation gesture) is
tied tothe developing ability to structure a narrativeolletta et al. (2015¢xplored narrative
development in prescheabe (5yearolds) and schoehdge (18yearolds) children, and also
pointed out theco-development of speechh@ cospeech gestured\ longitudinal study by
Demir, Levine& GoldinrMeadow (20155emonstrated that gesture use at the age of 5 predicts
later narrative structure in speech.

Furthermore, other studies suggest that gestures have a boosting noderative
developmentSome studies have found such evidence with respect to discourse comprehension
(Clark, Hutcheson, & Buren, 1974; Goldiheadow & Wagner, 2005; LlangSoromina, Vila
Giménez, Kushch, Borr&Somes, & Prieto, 2018; Macoun & Sweller, 2016; McNeil, Alibali,

& Evans, 200; McNeill, 2000) For example,McNeil, Alibali, & Evans (2000)tested
preschooledds speech comprehensi on, and establi sl
complex, reinforcing gestures gave external support for language comprehension since they
guide childred s a t towardtthe eneaninng of the messalgacoun& Sweller (2016)

reported benefits of iconic and deictic gesture in narrative comprehension. A more recent study
by LlanesCoromina et al. (2018pund that beat gesturatsohelp children to recall discourse
information and facilitate comprehensidn.addition to fostang comprehension in children,
gesturexan be used asscaffold to produce more elaborate narrative disc@\WikeGiménez

& Prieto, 2018) For instance, ivila-Giménez& Prieto (2018)5- to 6-yearold children were

shown to produce better narratives in terms of narrative structure and fluency after a training

session in which they were encouraged to perform beat gestures.
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To summarize, the work reviewed in this section shows that gegttospdy, and
pragmatic abilities develop in a parallel way, and gesture alongside with prosody continue to
play a key precursgrrole in sociopragmatic development beyond the early infancy period.
Although traditionally the studies on pragmatics focusecenoo lexical and morphosyntactic
cues, recent research Haghlighted the importance of multimodal resources. Thus, children
are found to be sensitive to multimodal markers when inferring particular pragmatic meanings
(see sections on nonliteral languagpistemic meanings and polite stances), evatiirst they
do so implicitly (see section on emotional states). Although the comprehension of some
pragmatic meaning®(g, focus) may lag behind, there is recent evidence for earlier sensitivity
to pro®dic informationin interpretng them (see section on focus and informational structure).

On the production sid@reschoolersiave already acquirdzhsicintonational inventory of the
ambient language amdove to acquire specific prosodic features to egpicomplex pragmatic
meanings €.g, information structure). At the same time preschoolers continue to refine their
speech motor control (see section on speech dgdgk®&wise, preschoolers are shown tse

different gestural and prosodic strategies to express complex pragmatic meanings (see sections
on epistemic meanings and polite stances). Finally, although the studies on narrative
development usually focus on older children (starting from the ag§ dfie cedevelopment

of speech and espeech gestures has been indicated also for preschool period (see section on
narrative development).

All in all, while the large and growing body of research has stutieadoedevelopment
of the gesture, prosody amidagmatics aithe earliest stagg$§oldin-Meadow, 1998, 2014)
much less is known abotlte role played by gestureapdr o s ody i n chil dr eni¢
and sociopragmatic development. Gestureften disregarded n r esear ch on <ch
language developmenparticularly afterthe emergence of speeevhen children acquire
complexlexical and grammatical faates of languageHowever, gesture indeed continues to
form an integral part of the languatgarning process, as can be clearly seen from the
developmental evidence on narrative abilities. Along with prosody, both are continuously
developing in form anduinction throughout childhoodTo date, studies on the mapping
between prosody and meaning are limited, specifically in the preschool peritd,
intonational development being the main focus of research.

Though the studies reviewed in this section highlight that gesture, prosody and pragmatics
go handin-hand in later developmeanhd insinuaté¢he role of prosody and gesture scaffolds
studies on preschcelge chi |l drends use andhbl caes mpheie h e n s

pragmatic development remain sparse in comparison to the research on the multimodal
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foundations of language development in infants. Specifically, no research to date has assessed
the relationship between gestural and prosodic imitatidlitied and pragmatic abilities in
preschool children (see propos8tudy 2 below). Moreover, although specific aspects of
pragmatic development have been analyzed from multimodal perspectivtisaer, 2018)

nostu¢ has completely assessed childrends us

sociopragmatic meaningsee propose8tudy 3below).

1.2.2. ToM development and its links with other cognitive and linguistic abilities

1.2.2.1. ToM development

Successful sociopragmatic development require children to obtain the understanding that
another person may have a different perspeaived t hus t o be able to
view. The capacity to attribute mental statesy, beliefs, intentions, desires, knowledge) to
others has been widely studied in the developmental literature of what has beenhleadigd
of Mind (ToM) (a term coined bigremack & Woodruff, 197&ee adoPerner (1991 )Wellman
(2014)for areview) To M, al so ksnewdi ag oo midme nt adkingzi ng o
refers to a cognitive ability to imputmed s o wn mentalstatés @and 0 ake predictions
about the behavior of other individugRremack & Woodruff, 1978&nd manyothers).

Mental attributions could be verbal or neerbal (Goldman, 2012) In verbal tasks,
children are required to make explicit judgments about dibetsavior The chi | do6s
attribute falsebelief mental states has been of particular interest. Foalkm falsebelief tess
(Wimmer & Perner, 1983)onstitute the traditional wayo measure verbal ToMn
developmental researchet us take as an illustration the stand@edly and Anneparadigm
task(BaronCohen, Lebe, & Frith, 1989. In the Sally and Anne tasks, the child observes a
character (Sally) place an object in location A and leave. In the absence of the character, the
object is moved to a new location B by another character (Anne). The child istagkedict
where Sally will first look for the object when she comes back. The child succeeds in the task
if she/he realizes that Sally will act according to her mistaken belief and therefore will first look
for the object where she left it before leav{tmcation A), rather than in its real place (location
B). Another standard explicit faldeelief test widely used across studieangxpected content
task such as t(Asengtan S Gapnik, 1988 PetnersLikekam, & Wimmer,
1987)in which the child is shown a box of a w&thown brand of candy, Smarties, and asked
wha't is inside to which she/ he answers 0Sm
pencils inside. Once the pencils are returned and the box is closed, the esied (a) what

was in the box, (b) what had she/he thought was in the box, and (c) what would her/his friend
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think is in the boxIn order to succeed, the child must be able to reconstruct their own previous
false belief and the false belief of others.

The tasks described are examples of -fiurster falsebelief task. These taskssess a
chidbs understanding that ot heatheriamddhatwne@aisanl s 6
accordance with odles own mi st aken bel i ele undevtanding oft he s
what an individual thinkabout real events (firgirder beliefs)secondorder falsebelief tasks
involve the understanding of what an individual tleakout other individuél s t h(Peumngrh t s
& Wimmer, 1985) So, seconarder tasks require recursive end st andi ng of ot
beliefabou n ot her 6 s b e thinksMaryshinksh. .ads. fiRbinden bedief tasksn d
are usually used to measure ToM in older children.

A large body of research has demonstréteat critical development of ToMbccurs
during the preschool period showing a fairly consistent pattern in théschddelopment of
ToM (Perner, 1991; Perner & Roessler, 2012; Wellman, Cross, &WNa2901; Wimmer &
Perner, 1983)Thus, children younger than 4 years of age are more likely to fail on false belief
tasks. Later on in the preschool yeag(betweer and 5 years of agehildren become able
to ascribe false beliefs and anticiptiie behavior of others.

Yet, a growing number of studies have argued that ToM abilities emerge much earlier,
even beginning at the first year of lifeee for an overvieaillargeon, Scott, & Bian, 2016;
Baillargeon, Scott, & He, 2010; Scott & Baillargeon, 201hese investigations provided
evidence that false belief understanding is presented already in infants and tdaldieter to
explore early mindeading abilities, usually nonverbal implicit tasks are usddch are less
cognitively demanding and more suitable for testing very young childreontrast to
traditionally used verbal testspnverbal tasks do naéquire an explicit judgment by the child
Thus these studies often use ngeking techniques to demonstrate timddnts carcorrectly
reason about different faldee | i e f scenarios and make pred
looking time is measured inolationof-expectation tasks showing that children look longer
when agents act inconsistently with their false beliefg,(Kovacs, Téglas, & Endress, 2010;
Oniski & Baillargeon, 2005; Yott & Poul#ubois, 2012) Another measure is that of
anticipatory looking, which shows that young children anticipate that an agent holding a false
belief will look for a desired object in the erronedosation €.g, He, Bolz, & Baillargeon,

2012; Sodian et al., 2016; Surian & Geraci, 20B)me studies with glhtly older children
use the measure of preferential looking while children are listening to a false belief story and at
the same time looking at a picture book with matching andnmatching picture¢Scott, He,

Baillargeon, & Cummins, 2012Another type of spontaneous behavioral response is that of
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anticipatory pointing, which is produced by the infant to inform an agent who mistakenly looks
for the target about its real locati@dnudsen & Liszkowski, 2012a, 2012 other words,
children expect an agent to commit a mistake and spontaneously intervene by pointing the true
location. Another paradigm applied in thesearch on precocious ToM capacities is the use of
elicited-intervention tasks in which the measures of éhifghontaneous helping behavior to a
false belief story character are ugBdittelmann, Carpenter, & Tomasello, 2009; Buttelmann,
Suhrke, & Buttelmann, 2015; Southgate, Chevallier, & Csibra, 20O)verbal tasks also

vary in the false belief narios they usee(g, false belief about location, presence, identity,
etc.) and in their linguistic demand: the tasks used with infants are generally nonverbal, while
the tasks with toddlers may have a linguistic component.

Nonetheless, while verbal & belief results can be easily replicated, a recent study on
nonverbal ToM has shown no convergent validity of false belief processing between different
types of taskgDorrenberg, Rakoczy, & Liszkowski, 2018 this study, four implicit ToM
measures were analyzed including looking times, anticipatory looking, pupil dilation and
spontaneous communicative interaction. The results indicated no robust eVidehath
replicability and convergent validity of these tasks suggesting that the empirical foundation of
implicit ToM is still insufficient toultimately prove it.Further, some doubts have been raised
as to whether the spontaneous looking and eliciteahientions can be taken as strict evidence
of the ToM capacitiesHeyes & Frith, 2014Heyes, 2014 For instanceHeyes (2014has
argued that these early behaviors carattebuted to perceptual novelty and other {lewel
processes such as imaginal novelty, dé&sted memory limitationsor retroactive

interferencethus doubt could be casted on the eaiste of implicit ToM ability in infants.

1.2.2.2. The links between ToM and language

Success on the explicit false belief tasks has been shown to be related to language
development. Research in both typically developing and atypical populatioesteasively
il nvestigated the nature of the rantddeveiompngs hi p
ToM and has revealed clear links between the gwg, (Astington & Jenkins, 1999; de Villie
& de Villiers, 2000; de Villiers, 2005; Happé, 1995; Milligan et al., 2007; T&desberg &
Joseph, 20055ignificant positive correlations were found between ToM and general language
ability (e.g, Astington &Jenkins, 1999; Jenkins & Astington, 1996¢manticseg.g, Astington
& Baird, 2005b)and syntax€.g, de Villiers & Pyers, 2002; Slade & Ruffman, 2005)

The direction of the correlation between false belief and language has been widely
debated Astington & Baird, 2005; Astington & J&ms, 1999; Milligan et al., 2007; Slade &
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Ruffman, 2005)Many researchers argue that language ability is a predictor of false belief and
thus language plays a causal role in the developing of false belief undersigstington &

Baird, 2005) The empirical arguments for this position come from both longitudinal studies
(Astington & Jenkins, 1999; de Villiers & Pyers, 20@2) training studies (to be described in
section 1.2.2.4below). The results reported $lade & Ruffman (20059onfirm that linguistic

ability contributes to later ToM. However, they defend that the direction from language to false
belief (and not viceversa) might be due to statistical reasons. As they pointed out, language
measuresftenincludeawider range of scores comparedhiose assessing false belief abilities
which leads the language score to predict false believe performance. The authors further state
that the relation between language and ToM is bidirectional since there is some evidence that
mental state understandipromotes semantic developmébabbagh & Baldwin, 2001)

Further, Milligan et al(2007) conducted a quantitative mataalsis of 104 studies on
the relation between language ability and fddséef understanding in children under age 7.

The metaanalysis showethat inlongitudinal studies, earlier language ability scores predicted
later false belief performance, and vioersa, earlier false belief performance predicted later
language skills. Thus, these findings support the vieBlafle& Ruffman (2005)that the

relation between language and ToM is bidirectional. However, when comparing effect sizes,
significant differences between them were found, suggesting significantly stronger effect from
language ability to falsbelief performance than the oppesiflthoughMilligan et al. (2007)
combines results fromsubstantial amount of work, several limitations of this study need to be
considered. First, only studies conducted in English \wasdyzed Second, thanalysis was
restricted to general language ability, as well as semantic and syntactic measures, leaving
behind the pragmatic aspect of the language. The alleged reason for excluding pragmatics was
that the pragmatic ability is often assessed by convergdtmeasures.¢, c hi | d6s us ¢
language is dependeoih an interlocutoy while in this studyonly standardized language tests

and experimental language tasks were taken into account.

Numerous studies haveoked at determining which speciflanguage components
promote ToM. More specifically, previous research has argued that syntactic abilities are
particularly important for ToM€.g, Astington & Jenkins1999; de Villiers, 1995, 2000; de
Villiers & de Villiers, 2000; de Villiers & Pyers, 2002; Smith, Apperly, & White, 2003)
Specifically, de Villiers (1995, 2000), de Villiers & de Villiers (2000ave argued that syntactic
development in particular the acquisition of sentential compleménpsomotes false belief
understanding since it provides children vathecessa representational formé&br reasoning

false beliefsIn sentential complements, the clause that may be false can be embedded in the

24



Mariia Pronina
PhD Research Plan

main clause that may be true. Importantly, the tu#tlue of the embedded clause does not
depend on the entire sentence. Therefore, the very structure of complement clausds allows
handle misrepresentation and serves as a bootstrap for false beliefstamtkeng. This
assumption was tested in a longitudinal st(dly Villiers & Pyers, 2002)Indeed, the results
showed that the mastery of the sen@rtomplements (namely, production of and memory for
complements) is a precursor of false belief understanding, and, as claimed by the authors, a
possible prerequisite for success in false beligérestingly, the metanalysis conducted by
Milligan et al. (2007yevealed that the largest effect sizes were obtained between false belief
performance and the memory for complements (@stVilliers & Pyers, 2002)The role of

other types of clausal sentences in the development of false belief is less clear. However,
relative clause sentencgeghich require the handling ohetarepresentatignwere also found

to correlate with false belief performanice4-yearold children(Smith et al., 2003although
seeHale & TagefFlusberg, 200®elow).

Unlike the abovementioned studies that highlight the role of syntax, others have argued
about the importance of semantiesg, Moore et al., 1990; Olson, 1988; Ruffm&2000;
Ruffman et al., 2003}or exampleQlson (1988kmphasized the role of metacognitive terms
used to refer to mental states (s®etion 1.2.2.4.below). Similarly,Moore et al., (1990)
showed that false belief performance was related to children's understanding of the modal
expression of speaker certainty and uncertaiRtyffman (2000suggested that false belief is
related to general language ability which includes syntax and semantics as they provide children
with the needed terminology for reasegiabout mental stateRuffman et al. (2003argued
that it is difficult to make a clear distinction between syntax and semantic measures since
semanit abilities are required to understand syntactic tests. In a correlational study anth 3
5-yearold children,Ruffman et al. (2003}ried to isolatethe potential effects of syntax and
semantics by administering a series of specific language measures. The results showed that
semantics but not syntax predicted unique variance in false belief understanding and that the
composite score of syntax and seiies accounted for more variance than syntax alone.
Nevertheless, the authors suggested that one language ability is a clue for another, as well as

the opposite, and argued that ToM is rather related to general language ability in general.

Albeit consideable attention has been devoted to investigate the nature of the relation
between language and ToM and the role played by different linguistic abilities in the
development of the latter, less is known about the relationship between ToM and children's
pragnatic abilities. The relationship between the two stems from the fact that pragmatic

interpretation requires attribute intentions to the speakers and implies reasoning about their
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mental stateéSperber & Wilson, 2002As a result, sme scholars even suggest that pragmatics
and ToM are equivalent (see the OFanika20B8pt i c
Some other theoretical waklefenda pragmatic account of ToM which in padlies onthe
Gricean theory of pragmatics such as communicative intentions and implicé@nies,

1975) For example Sperber& Wilson (2002)regard pragmatics as a soindule of ToM.
However, several authors have suggested distinggistetween different types of pragmatic
inferences depending upon whether or not they include a ToM compdr@ninstance
recently, AndrésRoqueta& Katsos (2017) pr opos e d a distinction
pragmati cs-pr agnoafisos o al-pVfha d neaetéid td shegconitest that c
being understood only requires structural language and pragmatic knowledgeé s oc i a l
p r a g malsoiingok/es ToM competencé lhough pragmatics and ToM are conceptually
related and both seem to require inferences, it is important to highlight tlatencan be
reduced to the othgBosco et al.,, 2018 Bosco et al. (2018)liscussedn detail the overlap
between pragmatic ability and ToM and make the case that, as a faculty, pragmatics is distinct
from ToM and despite the close relation between them thestiireeparable constructhe

current PhD thesis will adopt this latteewi.

The developmental relation between ToM and pragmatics is still open to delgte (
Westra & Carruthers, 2017Empirical studies that investigated how ToM is related to
pragmatics have mostly focused on certain pragmatic aspects of nonliteral language. More
preciely, a large part of work has concentrated on irony comprehe(signFilippova &
Astington, 2008; Happé, 1993s well as oninderstanding of metaphe.g, Lecce, Ronchi,

Del Sette, Bischetti, & Bambini, 2018ndjokes(e.g, Leekam, 1991)Several studies have
suggested that secowdder beliefs in particular are correlated tvih t he chil«
understanding of ironyHancock, Dunham, & Purdy, 2000; Nilsen, Glenwright, & Huyder,

2011; Winner & Leekam, 1991iHowever, in a recent study Bosco& Gabbatore (201 /Mo

effect of seconabrder ToM was found. AdditionallyAngeleri& Airenti (2014 showed that,

even though irony understanding correlates with ToM, there is no direct relation between them
given that this correlation is due to the shared effect of language on both ToM and irony
comprehensionFur t her , c hi | dstingusih lsetween jpkes and les hasobeed i
found to be correlated with their ToM competenteekam (1991)t e st e d chilc
comprehension of intentional falsehood and jokes and found that children who were able to
di stinguish between | okes anarderdbeliefsCoredrrsng u n ¢

metaphors, it has been suggested thatdirgér ToMis necessary for metaphor comprehension
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(Happé, 1993)Hencemetaphorical abilities and their link with ToM are usually tested in older
children (middle childhood).

As claimed by somauthors, some studies auaat investigatingherelationship between
pragmatics and ToM have facedmemethodological confusion related to the specific tasks
used to assess both abilitiBasco et al. (2018ndFrank (2018)ndicated that a set of previous
studies administered pragmatic tasks in order to assess ToM abilities shehvakely used
Strange Stories te@tappé, 1994)This test consists of stories comprising Pretence, Joke, Lie,
White Lie, Misunderstanding, Persuasion, Appearance/Reality, Figure edcBp Irony,

Double Bluff, Contrary Emotions, and Forgetting. A3osco et al. (2018)noted,
Misunderstanding, Persuasion, Figure of Speech and Irony may be considered to be pragmatic
tasks.Bosco et al. (2018)hus argue that using tasks that involve both pragmatic and ToM
competence is a methodological confusion and that these two abilities should be agtlessed
distinct tests. The same holds for other tests developed to assess.gp@hampagnd.avau

& Charest, 2015)

The relationship betweengsodic and gestural abilities, on the one hand, and ToM, on
the other,has beernnvestigated much more sparsely congghtothe research on ToM and
other linguistic abilitiesSome studies have recently pointed out the importance of prpsodic
and moremportantly vi sual cues in childrends compre
relationship to ToM abilities/Armstrong, 2014; Armstrong et al.,, 2018for example,
Armstrong (2014¥ound that 4 to 6-yearold children can use prosodic informatihenit is
the only cue available. In this study, children participated in a disbelief comprehension task in
which mental states were encoded trough intonation. Children of all tested ages were able to
perceive intonationalkencoded disbelief, thoughy&arolds were significantly more accurate.
Interestingly, while doing the task, somey&arold tended to pragce facial gestures
corresponding to the perceived stimelid, movement of head backwards for incredulity). This
finding suggests that at this age there is an association between the three components: the
intonational pattern, the meaning and the fagedtures. Another study yrmstrong et al.
(2018)examined theomprehension of disbelief in Central CatalaB-ito 5-yearold children
with a similar task but the information was presented in three conditions: audio, visual and its
combination. Results showed very poor performanceyaasold children when thereas no
visual information. There was a great variability in the performance of-teatolds but 5
yearolds showed close to ceiling accuracy. The author suggested that younger children depend
on visual scaffolding to understand disbelief, by aroun@ars children still continue to rely

on visual cues but move towards the acquisition of linguistic meaning, and by around 5 years
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they have already acquired the linguistic meaning and do not need visual cues anymore.
Interestingly, the children also werdnainistereda Sally andAnne task, and it was fourttat
the children who succeeded in the false belief task were those who were the most successful in

the comprehension task.

Yet, apart fromArmstrong et al. (2018) t o t he aut hor 6s know
investigated the correlation between ToM abilities and prosodic and gestural abilities. We
hypothesize that the two skills will be positively correlafBuis state of affairgs partly due to
the fact that thesituation with assessment tools of prosodic abilities differs from that of
standardized vocabulary and grammar tetone reviews the set of currently available
prosodic assessment tools and protocols in children, ndnespdy Profilg PROP)(Crystal,

1992) Prosody Voice Screening ProfilBVSP)(Shriberg, Kwiatkowski, Rasmussen, Lof, &
Miller, 1990), Diagnostic Analysis of NonvesbAccuracy 2(DANVA 2) (Nowicki & Duke,

1994) Profiling Elements of Prosody in Spee€bmmunicatiofPEPSC) (Peppé & McCann,

2003) Perception of Prosody Assessment TBHIAT) (Klieve, 1998) andMinnesota Tests of
Affective ProcessinMNTAP) (Lai, Hughes, & $apiro, 1991)it quickly becomes apparent

that they are not optimal to comprehensively assess pragmatic prosodic skills in young typically
developing children (see Table 1 for a comparison of features).

First, all six tests primarily focus on childresth atypical language development. While
the PROP and the PVSP were designed exclusively for clinical use and the PPAT and the
MNTAP were used for research purposes in diverse clinical populations, the DANVA 2 and
the PEPSC (which were initially develogkfor both clinical and research purposes) have been
used to assess clinical groups as well as typically developing children.

Second, most of the prosodic tests focus only on receptive abilities. While the PROP and
the PVSP do evaluate expressive prosadierms of its acoustic dimensions such as pitch,
tempo, stress, loudness, laryngeal quality and resonance, neither of these tests covers pragmatic
prosody in a comprehensive way. Perhaps the REBShe only one of these instruments that
takes into acaant the pragmatic function of prosody. Yet it only assesses a few communicative
aspects of prosody, namely, the ability to place contrastive stress and express affective stances
(only two, liking and disliking), as well as the production of neutral ques@md statements.

Importantly, most of the tests were designed for children aged 5 or older, and only two of
them are appropriate for children aged 3 or 4 (the PVSP and DAWVAinally, the
administration of most of these tests is fairly time consuniing DANVA 2, PEPSC and
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PPAT take around one hour, and the MNTAP takes more than two hours) making it difficult to
apply them to young children.

To summarize, while prosodic assessment tests for children do exist, (a) they are primarily
designed for clirdal use or for research in diverse clinical populations; (b) they focus
principally either on receptive prosodic skills, or on very basic expressive prosodic skills and
do not fully integrate the pragmatic functions of prosody; (c) they are not desigassdeiss
preschoolaged children; and (d) they are thoensuming.

Test Purpose Target child Prosodic skillsassessed| Target | Administration
population age time
Clinical Research| Typical Atypical | Expressive Receptive | range
use use
PROP + - - + + - T T
PVSP + - - + + - 3-81 T
DANVA 2 + + + + - + 3-99 1 hour
PEPSC + + + + + + 5-14 1 hour
PPAT - + - + - + 7-12 1 hour
MNTAP - + - + - + 6-11 2-3 hours

TABLE 1: Comparative table showing the main features of the exiptiogpdic assessment tools for children

Allin all, no standard prosodic test to date is optimized to assess in a comprehensive way
young childrends expressive prosodic abili
There is thus a need for aastlard elicitation test which allows researchers to understand the
acquisition of pragmatic prosody during the preschool years. While some research has been
done on the early development of intonation (for a reviewFse&a & Butler, 2018) our
understanding of how intonation is acquired in the preschool years and beyond is still patchy.

The firstaim ofStudy3i s t o create a tool to compreh
expressive prosodic and gestural abilities in relation to pragmatic toateituations. This
tool will be used irStudy 1which has the goal of assessitiig relationship between a variety
of linguistic skillsi with special attention paid teragmatic and prosodic skillsand ToM
abilities.

All in all, this section has shown that while a large body of research has focused on
determining the direction and nature of the relationship betWedh and such language
abilities as syntax and semantiosjch remains to be investigated with respedheorole of

pragmatic and multimodal abilities.

1.2.2.3. The links between ToM and emotion understanding
Besides the link between linguistic abilities (semantics, syntax, pragmatics) and ToM,
there also has been a focus on exploring how ToM is relatetthéo developmental domains.
One area that has received particular interest is the link between ToM and emotion
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understanding. Emotion understanding refers to chiden knowl edge of t
emotions, as well as knowledge of what causes them andheyncan be regulatedPons,
Harris, & de Rosnay, 2004Frior research has demonstrated that affective perspective taking
develops gradually beginning in the preschool y€@rsliman, Phillips, & Rodriguez, 2000)

and that this is related to the growing understanding of beliefs and d&siresch & Wellman,
1995) Both emotion understanding and ToM are crucial for social interaction and they are
conceptually connectg@®unn, 1995)Indeed, more recently, a body of empirical studies found
positivecorrelations between these two capacitigsreschoolers and primary school children
(e.g, 3- to 5-yearolds (Harwood & Farrar, 2006)4- to 6-yearolds (Ornaghi, Pepe, &
Grazzani, 20164-anda-half- to 6-anda-half-yearolds (Weimer, Sallquist, & Bolnick, 2012)

5- to 7-yearolds (Bender, Pons, Harris, & de Rosnay, 2013)to 8-yearolds (Grazzani,
Ornaghi, Conte, Pepe, & Caprin, 201Burther,another study byKuhnert, Begeer, Fink, &

de Rosnay, 2017yith a longitudinal design reported a positive association between the
performance on emotion understanding byearold children and their later ToM abilities (7
years of age).

Further, performance on emotion tasks is also found to corneilielanguaye tests
(Grazzani et al., @L8; Ruffman et al., 2003; Strand, Downs, & Barbbs&er, 2016) For
example, contrary to some predictionsAstington& Jenkins (1999)Ruffman et al. (2003)
found a relation between syntax (understagdof word order and embedded clauses) and
emotion understanding performance in@5-yearold children. As noted by the authors, there
was no reason to expect this relation since, in contrast to false belief, emotion understanding
does not requirmetarepresentational capacity. However, a recent longitudinal stu8yragd
et al. (2016onfirms that there is an association between emotion understanding and linguistic
abilities. In this study, e Peabody Picture Vocabulary (PPVT), a measure of receptive
vocabulary, was administered. It was found that the performance on this task and on the emotion
expression recognition test are related in older preschoolers (49 to 67 months), but not in
younger(36 to 48 months). The authors suggested that initially emotion recognition skills are
insular but with the development of verbal abilities over the course of the preschool years they
become more influential. To put it another way, accordirgttand et al. (2016}jhe nature of
the association between emotiglated processes and linguistic abilities changes tove:
whereas in the early stages this association is weak, later it becomes stronger and bidirectional
as both verbal skills and emotion understanding influence each d@thether study by

Grazzani et al. (201&)so found thalanguage ability (PPVT) was significantly correlated with
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both emotion understanding and ToM, and played a crucial role in mediating the relationship

between these two abilities and in explaining variance in ToM.

1.2.2.4. Training studies to promote ToM

Some studies have usedtraining methodology to pinpoint the kinds of linguistic
interaction thafacilitate the development of TokHale & TagerFlusberg, 2003; Lohmann &
Tomasello, 2003; Lohmann, Tomasello, & Meyer, 200%) this end,Lohmann& Tomasello
(2003) assigned3-yearold children who failed a false belief test to four training conditions
involving aduli child interactions. In a first control training condition (no language training),
children were provided with series bdeceptive objects such as writing pen that resembled a
flower but not with accompanyidmguistic commentary. In a second condition (discourse only
training), the children were shown the same training objects but the experimenter engaged the
children in perspectiveshifting discourse using language butt mental state verbs nor
sentential complement constructions. In a third condition (sentential complement training only),
the deceptive aspect of the training objects was not highlighted but whengtakout the
objects, the experimenter used mental state verbs and sentential complement constructions
which had been previously associateith falsebelief understanding (seke Villiers, 2005)
The fourth condition (full training) included alnentioned factors: perspectiveshifting
discourse (the second condition), and mental state verbs and sentential complements (the third
condition). Theresults showed that (a) deceptive experieioreis notsufficient; (b) both the
second and the third conditions facilitate
showed théargestimprovement in the full training condition. It thus sedhet language plays
a key role in the development of c hshiftiyr e n 6 <
and sentential complement syntax), and linguistic experience is facilitating and necessary
condition for the improvement of ToM. Anotheaining study(Hale & TagerFlusberg, 2003)
reported similar findings. In order to determine which structures play a causal role in the
development of ToM,Hale & TagerFlusberg (2003)trained children on sentential
complements and arlatve clauses (as a control condition). While the control group showed
no improvement irposttests the group trained on sentential complemantseased the
performance on false belief understanding. Moreover, training children in sentential
constructionshas the same effect on false belief understanding as false belief trdihang.
outlined studies support the vi@fithede Villiers(2005)that sentential complements influence
falsebelief understanding. However, the findings froohmann & Tomasello (2003hdicate

that syntax is not of sole importance for ToM development.
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Meanwhile other studies suggest tl@inversational interactions are fundamental for the
development of ToM and examine the beneficial effects of tramitigsuch interactions on
promoting of ToM(Appleton & Reddy, 1996; Janet Wilde Astington & Peskin, 2004; Guajardo
& Watson, 2002; Ornaghi, Brockmeier, & Grazzani, 2011; Slaughter & Gopnik, 198é3e
studies highlight the role of discourse and suppwitdea thathatc hi | dr ends acqu
ToM depends on exposure to conversatiasshey provide insights into the beliefs and desires
of others(e.g, Bartsch & Wellman, 1995; Harris, 2005; Siegal, 1999; Tomasello, Striano, &
Rochat, 1999)As pointed out byDrnaghi, Brockmeier, & Grazzani (2011) it he r el at
between language and trg of mind is well embedded in one particular kind of language:
ment al st at eMeritahdtake derm@afso cal2dinfe) state terms, metacognitive
language and mental lexicprefer to mental states of beliethoughts intention, desire and
emotion. In the literature, the terimn me n t a Ifreqentigréfersoexclusively to cognitive
terms think, know) in contrast to desiremant need and emotional state termdefighted
angry). However, sometimes this term also references emotional g&tgsLaBounty,
Wellman, Olson, Lagattuta, & Liu, 2008; Lemche, Kreppner, Joraschky, & Kletns,

2007) Some researchers advocate for a more flexible use of the FemexampleAstington

& Peskin (2004proposei me nt al termso for all mental st
for belief statesThis thesis will uséinternal statesto describdoth emotional and belief states

in, following the proposal bArmstrong& Hubscher (2018)

Childrerd ase of mental state terms suctkasw think andbelieveis found to correlate
with their ToM understandings(g, Brown, DonelaAMcCall, & Dunn, 1996; Dunn, Brown, &
Beardsall, 1991)Moreover previous research has shown timgntal state talk input facilitates
later understanding of mental state concepts in tod(deys Taumoepeau & Ruffman, 2006,

2008) For exampleTaumoepeaw Ruffman (2006)found a longitudinal relation between
mother mental state languagetggaro | d chi Il dren and chil drenos
understanding at the age of 2. In a folloyw study,Taumoepead Ruffman (D08)expanded
their findings and reported that at 24 mo
knowl edge predicts childrendés | ater ment al
parental use of mental state language and later ToM wasoalsd inpreschoclage children
(LaBounty et al., 2008; Ruffman, Slade, & Crowe, 2002)

While the abovementioneduslies showed thatc hi | dds dev afluenped ng T
by parentsd conversational i nteracti on, ot h
of a chil dbds expos ulAppletan& Reddynli9b; Astiagton & Reskin,a n g u
2004 Guajardo & Watson, 2002; Ornaghi et al., 2011; Slaughter & Gopnik, 1986)first
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training studiegAppleton & Reddy, 1996; Slaughter & Gopnik, 1996 3-yeaidbld children
demonstrated that false belief understanding can be trained in focused conversagsas.
studies used a tasipecific approach, that is, the training was developed to teach children to
pass standard ToM tests and generally consisted in providing children with feadbaking
to their performance on specific falbelief sequenceExamples includdalse belief about the
location of an objedtAppleton & Reddy, 19969r appearanceeality distinction(Slaughter &
Gopnik, 1996) More recent studies, however, involve anaxpenter reading storiesor
exampleGuajardo& Watson (2002 x ami ned experi mentally whet
input can facilitate ToM understanding. They found thatt@® 4-yearold children who
participated in training sessions (readinghaicl dr enés st orybook and t
of the mental state concepts) showed improved performance on false belief and deception tests
comparedo children who did not participate in any training sessions. In a training btudy
Astington & Peskin (2004 4-yearold children were exposed to mental state language in story
texts. The same stories were read to children in the experimental and control conditions but
while for thetraining group the story was especially rich in metacognitive terms, for the control
group all metacognitive terms were removed though mentalistic concepts remained an integral
part of the stories. The children listened to the stories at home and at datingla 4week
intervention period. The results of the posttests showed that children in the experimental group
produced significantly more metacognitive verbs in a storytelling task. Somewhat
unexpectedly, the training group did not improveirtiperfomance on the metacognitive
comprehension task; yet both groups showed improvement on the false belief explanation task,
the control grougven significantly more than the experimental drieeauthors suggested that
exposure to this kind of stgreven ifmentalistic conceptare represented implicitly, facilitates
ToM understanding. Hence children do not only passively perceive mentalistic concepts but
actively construct their own interpretatioasd thus acquireinderstanding of mentalistic
concepts.

In amore recent crossectional studyQrnaghi et al. (20118xplored the role dctively
using mental state lexical itema promoting ToM development and gaining advahce
understanding of mental state terms. Two age gr{®end 4yearold childrer) participated
in a 2month intervention which involved storyteller reading stories enriched with mental
terms. While in the control condition children were engaged in language games and
conversations, the experimental condition children were encouraged to usestaattrms
There were no linguistic acities inthe control condition. The findings can be summarised as

follows: (a) the training intervention had a significant effect on the metacognitive language
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comprehension performancd both the younger (§earolds) and the older group fear

olds); ©) a positive effect on the emotion understanding was found only in the younger
children; (c) a positive effect on the false belief understanding was found only in the older
group. Importantlythe pragmatic competence of the preschoel@salsoassessedn order

to do so, 12 stimuli from the Comprehensive Assessment of Spoken Lan{legew
Woolfolk, 1999) a test which evaluates these of pragmatic language, was administered.
Although the intervention effect was not found foe tpragmatic test, there was a significant
difference betweepretest and posttefbr pragmatic competence in they8arold-children
experimental group and in both the/darold-children experimental and control groups.

The training studies reviewed ithis section haveshown the beneficial effect of
conversational i nterventions on childrenods
about whether perceiving and enacting multimodal expressions of internal states and emotions
can contribute to enhammg perspective taking skill3he aim ofStudy 4 of this thesis will be
to analyze the effect of an embodied intervention base@omaghi et al., 20119n both
preschooled pragmatic competence and ToM.

2. GOALS OF THE DISSERTATION

The current PhD thesis has four main goals. The first goaksamine the linkbetween
the sociopragmatic skill®f preschool children to thelinguistic andToM development. This
will enable us to have a clearer picture of the compdationshipbetweena) sociopragmatic
abilities and (b)loM skills, as well agc) language skills anft) emotiondetection abilities
and will also contribute to the discussicsbout the overlap between these capacities. The
second goal is to explore the relationship between sociopragabdiices and ToM skills, on
the one hand, and multimodal imitation abilit@s the other. Multimodal imitation ability is
understood as thability to jointly imitate prosody, gesture and lexical content. The third goal
iIs to determine developmental trajectories of prosodic and gestural patterns that encode
sociopragmatic meanings the preschool year$his will help asseslsow preschoolersnaster
their prosodic and gestural abilitiaed the role that prosody and gesture play in sociopragmatic
development. Finally, the fourth goal isassesshe role of enactment trainingith voice and
bodyon perspectivakingin children's sociopragmatdevelopment.

All in all, the present PhD thesigims to explore sociopragmatic development in
preschoolers and their links with language and ToM abilities and determining the role that

gesture and prosody playtinis development.
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To achieve theabovementionedjoals, four empirical studies will be carried out. The
following research questions will be addressed in each s(&dydy 1) Are sociopragmatic
abilities in children correlated with ToM and language skills (semantics, syntax, narrative
ability) in 3- to 4-yearold preschool childreh(Study 2) Are sociopragmat abilities in
children tied to multimodal imitation abilities (understood as the ability to jointly imitate
prosody, gesture and lexical content) 3- to 4yearolds? (Study 3) What are the
developmental trajectories of prosody and gesture in the expne®f sociopragmatic
meaningsn 3- to 4-year old and 5to 6-year old childre(Study 4) Does an enactment training
intervention involving prosody and gesture have a beneficial effect in improving
sociopragmatic competence and ToMB- to 4-yearold preschoolerd

Our general hypothesefor each of the studiesre the following: (1)Study 1.
Sociopragmatic competence in preschoolers will be positively correlated eitlabilities as
well as with other language skilland emotion detection skijlg2) Study 2 Chil dr en
sociopragmatic competence and ToM abilities will be linked to multimodal (gesture and
prosody) imitation abilities(3) Study 3. Prosodic and gestural cues go hamdhand in
development and serve as precursors in the encodisgoidpragmatic meanings; and (4)
Study 4: AEmbodied simulatiomo f chi |l drenbés own and ot her 6:
will significantly affect ToM understanding and those linguistic capacities that require

perspectivaaking skills such as sociopragticaabilities

3. THEORETICAL FRAMEWORK

3.1.The usagebased theoryof language acquisition

This PhD thesis will follow a usagbased approach to language acquisitisae
Tomasello, 2000, 2003, 206& a review) Broadly, as the name indicates, this approach holds
that language is learned through language m¥awing from extensive work on early
acquisition, this theory focuses on two sets of aognskills thatone yearold childrenare
equipped with, namelyeing intentiorreading (functional dimension) and pattéimding
(grammatical dimensionjTomasello, 2003)Intentionreading includeghe ability to share
attention with others, the diby to follow the attention and gestures of othdige ability to
direct the attention of other people to distal objects by using gestures (pointing, showing etc.),
and the ability to learn the actions of others by imitation (see sésbion 1.2.1.]. These
preverbal abilities are indispensable for the acquisition of language, including the acquisition
of complex linguistic construction3he other set of skillsefer topatternfinding, whichis a

summary term for such processes as analogy, categorization and distributional analysis
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(Tomasello, 2009) These abilities also start to emerge very early in infancy, some
prelinguistically. Importantly, both intentiereading and patterfinding skills are domain
general, in other wordshey arenot onlyapplied inthe linguistic domain(Tomasello, 2003)
Crucially, intentionreading also enables various cultural skills and practices, and pattern
finding also allowsfor the categorization of various aspectsthé world. While intention
reading is the central construct in the socialpragmatic approach to langaggsition
(Carpenter & Tomasello, 200Q)atternfinding is the central assumption in tbsagebased
approach to the acquisition of grammar.

The unique ability of intention eadi ng i s cruci al for Toma:
child to understand what is intended with a speech atheloomprehension of speech acts
children largely ref on multimodal cuesandchildren express their commicative act trough
vocalization and gesture. As part of intentionalijgstural communication and pointing in
particular constitute a pillar of the usalgased approach. This thesis adopts this viewiand
aimed at exploring later stages of developmemhen children become able to express more
specific and sophisticated intentions.

As noted inTomasello (2009)the usagdased approach mémgsummarized as follows:

(1) meaning is use; (2) structure emerges from\Mele the former involves functional (or
semantic) dimension of communication, the latter involaestructural (or grammatical)
dimension.The usag#ased theory suggests thae thnderstanding of the nature of the
language and language acquisition can be gained only by looking to the process of
communicationThe pragmatics of human communication is primary,fasdcommunicative
interactions, as well as later conversationsepiéne way for language development. Although
language can be used in communication in a variety of ways, one common trait of language is
thatit is acquired by understanding how other people use and interadt.with

All in all, the basic claim of the usegpased approach to language acquisition is
essentially that | anguage structure emerge
structure derive from the fact that people everywhere have the same set of general cognitive
pr oc e(fomassllo, 2009, p. §5

As a final remark, we wish to point out thatthoughfor this PhD thesis the usatpased
approach will be followed, there are other possible explanations of the human linguistic
capacity. Within modern linguistic theoriesa maincontrasting approach tthe language
acquisitioni s 0 n at iwhichssiggestsvthae ehildren are born with innate linguistic
knowledge rather than they acquire language through the social interaction experience (for a

review, se€Cowie, 2017)
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3.2. Embodied cognition

The theories of Grounded Cogniti@Barsalou, 2008for a review se®arsalou, 2010)
and of Embodied Cognitio(Foglia & Wilson, 213; lonescu & Vasc, 2014eeWilson &
Foglia, 2017for a summaryhold that cognitive processes are highly depahda sensory
motor experience. Although the central tenet of both approaches states that the mind and body
influence each other, the former relates cognition to the envinasinmeodal simulations and
bodily statesr ej ect i ng traditional views that Kknowl
for perception, action and introspection.

Accounts of Grounded Cognition advocate that cognition is grounded in multiple ways,
including bodily states and, especially, simulations (or reenactment). For exdmpher &
Ellis (1998)showed the perception tifie handle of a cup activates a grasping simulation
this way, all multimodal experiences associated with the object become active. Much research,
particularly neuroimaging research, has confirmed the key role played by simulation in
cognitive processes (s@&arsalou, 2008or a review) providing evidence that the areas that
represent motor and perception properties of objects are adtivaen conceptual knowledge
about objects is representdtihas been shown théte simulation is ubiquitous in cognition
including perceptiond.g, perception of space), perceptiagtion coordination (the example
described above), memorg.¢, memory effects), knowledge and conceptual processiag (
numerical cognition, language comprehensi@nd language learning)For example,
Pulvermiiller, Hauk, Nikulin& Ilmoniemi (2005)demonstrated a link between action and
language system in lexical processing. They found that when participants read the words for an
action €.g, kick, pick), the motor system become active, action verbs thus produce simulation
in the corresponding areas of motor system. Their results suggest that language and motor
systems interact during the processing of lexical information. Similgyng, Blumstein&
Sedivy, (2006)demonstrated a priming effect of motor simulations on word recognition.
Specifically, they found that participants were faster to make a lexical decision fas thatd
were primed by a word with shared manipulation featueeg, (piano and typewriten in
contrast to a word that was not related to the target word in terms of manipulation featyres (
pianoandblanke}. This indicates that sensorimotor informoatis relevant to lexical semantics.
Furthermore, speakers retrieve words better if they produce gestures related to the meaning
(e.g, Krauss, 1998)Research on development also has shown that gesture can convey meaning

that cannot yet be expressed verb&pldin-Meadow, 2003) The abovementioned research
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and many other studies (for a review Begsalou, 2008have demonstrated the importance of
simulation in language comprehension.

Similarly, EmbodiedCognitiontheoryclaims that sensorsnot or pr ocesses,
morphology, and internal states impact human cognifionescu & Vasc, 2014)The
Embodi ment Thesis claims that Amany featur
deeply dependent upon characteristics of the physical body of an agent, such that the agent's
beyondthebrain body plays a significant causal role, or a physiaalystitutive role, in that
agent' s cogni(Wisonetalp 20073 Teesesoie,n"Gyoured Cognitianay be
regarded as an attempt to explain embodied cognition by the conagpuatiing(Wilson et
al., 2017) i.e, human cognition is grounded in sensamgtor experiences, while the
Embodiment Thesis is more wide and consists in three assumptions: (1) body is a constraint on
cognition; (2) body is a distributor for cognitive processing; (3) body is a regulatormficeg
activity. This implies that body does not merely transduce perception information to cognition,
but is its integral part.

Likewise, Embodied Cognition theory suggests that perception and action systems are
engaged to perform cognitive functions during language comprehension and language learning.
A bulk of neuroscience studiesithin the embodied cognition framework has prded
evidence for activation in brain areas that bear a systematic relation to the language content
during language comprehensiang, Tettamanti et al., 200%0r a review, se&lenberg, 2007)

For exampleTettamanti et al. (2005ound thatlistening to actiofrelated sentences activates

the areas of the brain associated with perception and visual motion. Behavioral data has also
provided strong evidence for the Embodiment Thesis in warievels of language processing
(grammatical, semantical). For example, concerning the relationship between language and
action, it has been demonstrated ttire is a strong link between concé&pbwledge and
situated actioriBorghi, Glenberg, & Kaschak, 2004)

Another set of studies have focused on language learning. For exKmefde& Trumpp
(2012) showed that embodiment can facilitate reading and writing. Furtlaguene,
Sethuraman, Laaks& Maouene (2011provided evidence that embodiment can influence
chil drenods acquisition of ver bs since bod
acquisition. For a review of developmental research on the role of gestures in language learning
seesection 1.2.1.seealsoGoldinrMeadow(2018 for a review.

Thusfollowing these theories, cognition and the body are intimately related to each other,
bodily states activate cognitive processa® the use of embodiment can promote language

comprehension and learning. All four studies of this thesis rely on thisuectal paradigm
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but Study 4 directly tess the effect ofan embodied intervention on cognitive (ToM) and
language abilities in preschool children. We hypothedizat the embodied training
intervention will specifically impacsocigpragmatic ability sincesocigoragmatic learning is
embodied. It has been clearly shown for the early stages of communicative develsipoent
children acquire language through situated experieitemasello, 2009)For intention
reading bodily states (gestures, facial expressions, eye gaze) are key components. As noted by
Bergen(2015) the usagéased approach proposed ymasello(2009)is the most complete

account to language acquisition from an embodied perspective.

4. HYPOTHESES

Based on the review of the literature discussed in the previous sewatégostline thdist
of hypothess to be tested in this PhD thesks explained earlierthe main underlying
hypothesis of this thesis is that sociopragmatic competence is a crucial component in children's
linguistic development which is related to mirehding abilitieand also tembodied language

(e.g, prosodic and gestural abilities¥pressed through the body and the voice.

4.1. Study 1

Considerable attentiodmas been drawn fovestigatehe link between ToM and language.
Syntacticand semanti@bilities have become a special focus of intefesf., Astington &
Jenkins, 1999; de Villiers & de Villiers, 2000; de Villiers & Pyers, 2002; Milligan et al., 2007,
Slade & Ruffman, 2005eesection 1.2.2.2for more deta). However,fewer studies have
dealt with pragmati@abilities, with the exception of studies which haéenarily focused on
specific issues such as irony comprehension. Moreovdhe relationship between
sociopragmatic abilities and ToM needs to be further investigaitezh that(a) some scholars
suggest an overlap between these two capacities; andofb¢ studies investigatintgpe
relationship between pragmatics and ToM have faced a methodological coffas@éreview,
seeBosco et al., 2018)Following Bosco et al(2018, the current PhD thesis widldoptthe
view thatas alanguagédaculty, pragmatics is distinct from ToM and despite the close relation
between them they still are separable constructs

The aim ofStudy 1 will beto examinehe relationship betweesociopragmati@bilities
in 3- to 4yearold childrenand their minereading abilites (ToM) by applying a new
specifically designedudiovisual Pragmatic Tegsee propose&tudy 3). Our hypothesis is
thattheseabilities will be positively correlatedThis study will add to the literatugy being
the first to directlyinvestigate the correlation between gensogiqoragmatic competence and
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ToM with 3- and 4yearold children and prosodic abilities and ToMloreover, the correlation
with theability to detect emotionwill be assessed. Furthermochjldren’'ssociopragmatic and
ToM capacitieswill be investigated in regartb other language skills(semantics, syntax,

narrative abilities)We hypothesize positive correlations between them.

4.2.Study 2

Imitation is a complex skill that relies on different social, cognitive and motor abilities,
and plays a pivotal role in early | anguage
early language development, as it not only supports word lgpimih also serves as a
scaffolding mechanism for acquiring specific language features and grammatical structures (for
a review se€arpenter, 2014Moreover, imitation hasden shown to play a key role in social
communicative developme(tCarpenter, 2014 Numerous empirical and longitudinal studies
have examined various aspects of imitation and the mechanisms that underlie iband s
imitative behaviors to be a naturally occurring interacfioleven & Stoll, 2013)throughout
infancy and early childhoofCarpenter, Nagell, et al., 1998; Carpenter, Tomasello, & Striano,
2005; Masur & Eichorst, 2002For example, Carpent& Tomasello reported a relationship
between imitation and the early development of visual and oral aspects of la(Qagunter,

Nagell, et al., 1998; Carpenter et al., 2006)ey found imitative learning to be predictive of
referential language, as well as of communicative gesture, in this case declarative pointing.
They also showed that the abilitp imitate in rolereversal tasks correlated with the
comprehension and production of pronouns. In-rigersal tasks, a child observes an adult
performing an action directed at the child and then is asked to reverse roles by directing the
same actiontathe adult (in simple imitation tasks, both adult and child direct their actions at
the same external object, such as a ball). Likewisklasur& Eichorst(2002) infantséo
spontaneous imitation of novel words was shdwbe predictive of larger vocabularies later

in developmentResearch has pointed to the relevance of prosody imitation in prosodic
development since it requires both prosodic perception and production. Thus, imitation has been
shown to scaffold the prodtion of prosodic contour&ratier, 2014) Evidence from clinical
research confirms that, forexampeg ppe, Cl el and, Gi bbomoted O6 Ha
that a difficulty in imitating prosody might be an obstruction for learning prosdalys, there

is evidence that imitation is linked to multimodal language abilities in particular and social
communication skills in general. Nevertheless, little is knooua the association between
imitation abilities in children and their sociopragmatic skills.

Study 2 willanalyzehow multimodal language imitation abiliti€s understood as the

ability to jointly imitate prosody, gesture and lexical condeaterelated to sociopragmatic
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competenceind ToM abilitiesin preschoclged children. This age group (from 3 to 4 years
old) is of particular interest given the evidence suggesting that developmental changes in the
fidelity of imitation are experienced during this period. Prior to age 3, though infants tend to
cpy adultdo actions such as clapping, their
is therefore more accurate to label this behavior mimicry rather than imitatines, 2007)n
contrast, older children show an understanding of the goal or intention of a specific action and
their imitative behavior is thus focused on outcomes. In faete is research showing a clear
progression from mimicry to imitation. For exampl&ckerson, Gerhardstein, Zaék Barr
(2013)found that children between 1.&nd 2years of age merely mimicked gestures, while
2.5 to 3.5yearolds imitated themThe older children were also able to copy models more
closely, thus showing a greater degree of fidelity in their imitative behavior. The question of
imitative fidelity across ages even into adulthood was investigateltGuigan, Makinsor&
Whiten (2011) whi ch concluded that Apeopl e may b
(p. 1).

In line with previous findingsit is believed thaboth sociopragmatic competence and
ToM abilities will be positively correlatel with imitation abilities.

This studywill be carried out in collaboration with Dr. Iris Hibsch&RPP Language
and Space, University of Zurich, Switzerlandnd Eva Castillo (an MA student in the

Department of Translation and Language Scierndas/ersitat Pompeu Fabja

4.3. Study 3

Research in the last few decades has shown that the prosodic features of language are
crucial in signaling sociopragmatic meanings in communication, such as speech act marking,
focus, or epistemic stance marking. In the developmental literature it hashmmen that the
acquisition by children of increasingly complex prosodic skills goes-irehdnd with their
sociopragmatic development (s€eieto & EsteveGibert, 2018 for a review). However,
relatively little is known about the developmental path followed by prosodtaries in later
stages of developme@drmstrong & Hubscher, 2018; Chen, 2018; Hubscher, 2018 0t18)

While tests that measure prosodic skills in children do exist at present, as yet there exists
no test t hat assesses childrends expressiyv
relevant discourse contexts (see secti@?2.2.for moredetails) Study 3is an attempt to help
fill this gap. Ithastwo main goalsThe first isto present a new Audiovisual Pragmatic Test
(henceforth APT) designed for use with typically developing children starting from the age of

three The APTuses a carefully controlled pictuseipported set of Discourse Completion Task
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(DCT) items which allow the user to assess prosody in relation to pragmatic social contexts
The second o explain the findings fromreadministration of this test to 3o 4-yearold and
5- to 6-yearold Catalarspeaking childrenMoreover,Study 3 will also investigategestures
used by children while performing the test.

This study will add to the literatumegarding intonational and gestural development of
preschoolers. @r general hypotheses are the following: T elicitation methodology,
which has been successfully used for assessing adult intonational grammar, can be also
applicable to obtain expressive developmental data-fty 8-yearold children;(b) Prosodic
and gestural cues go hamdhand in development and serve as precursors in the encoding of

sociopragmatic meanings.

4.4. Study 4

Study 4 will investigate whether perceiving and enacting multimodal expressions of
mental shtes and emotions can contribute to enhancing perspective takingTskglstudy is
carried outin collaboration withDr. Judith Holler Max Planck Institute for Psycholinguistics,
the Netherlands & Donders Institute for Brain, Cognition Batlaviour, Radboud University,
the Netherlandsand Dr. Iris HibscherURPP Language and Space, University of Zurich,
Switzerland.

Previous training studies have shown the beneficial effecthafing language
conversationscontaining internal state term® n  chi |l drends cogqi ti v
Guajardo & Watson, 2002; Lohmann & Tomasello, 2003; Ornaghi et al., 20&dever,the
effect of embodied intervention has not been testedWetexpect that children who reenact
multimodal language will show significant improvemdrurther,it is believed thathe training
aimed at promoting ToM and mental verb comprehension (the methodology and training
materials were adapted from the training studyCsgaghi et al. (201))will affectnot only
ToM understandingbut alsothose linguistic capacities that require perspeetakeng skills
such asocigragmatic abilities.

The goal ofStudy 4 is to carry out a onenonth betweessubject intervention training
experiment with a subsequent comparisompratest and posttest scores related to Teoid
mental state comprehension, as well as to emotional and sociopragmatid=skili&r, one
more objective of this study is to develop an educational website in order to provide preschool

educators with experimentally tested tools that can be usgassroom.
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5. EXPERIMENTAL STUDIES

The following section will describe each of the studies in detail, covering the research
guestionsmethodologyand expectedesultsfor each studyAll of the studies described have
alreadybeenpartially carried out. As the data frotudy 2 and 3 have been preliminary

analyzedthe corresponding sections will also include the summary of interim results.

5.1. Study 1. Sociopragmatic competence in preschooleend its link with

other abilities

5.1.1 Research question

This study will explore the relationship between sociopragmatic competence in
preschoolage children and their Tolsindemotion understandings well adinguistic abilities
(semantics, syntax, nmative abilities).Previous findings suggeatcorrelation between ToM
and semantic and syntactic abilit{@sg, Astington & Jenkins, 1999; de Villiers & de Villiers,
2000; de Villiers & Pyers, 2002; Milligan et al., 2007; Slade & Ruffman, 200% main aim
of Study 1is todetermine whetheéFoM alsocorrelates with pragmatic abilities.

5.1.2. Participants

A total of 102 3 to- 4-yearold native Catalaispeaking children (45 male and 57 female;
mean age = 44.92 months, SD = 3.28 months; age range 39 to 51 npanticg)ated in the
study All participants were preschoolers at two Catalan pudadiwools, located in the middle
income district of Sant Ma&tvithin the metropolitan area of Barcelona, where the population
is largely Catalar8panish bilingua({96,3% understand Catalan, 73,6% speak Cataldie
main language of instruction in therget schools is Catalan (as opposed to Sparisioy. to
the experiment, the childrenbds parents sig
occupational status questionnaire (mean ISEI score = 60.97, SD (EBhzeboom, De Graaf,
Treiman, & De Leeuw, 1999)confirming middle class SES scores) as well as a language
guestionnaire regarding the daily exposure of their child to Catalan (mean overall exposure time
= 56.8%, SD = 22.7). Data from a total of fifteen children had to be excluded from subsequent
analysis due to thfact that their mean exposure to Catalan was less than 20%. All children
were typically developing children and had no history of speech, language, or hearing

difficulties.

L http://mwww.bcn. cat/estadistica/catala/dades/anuari/cap06/C0617010.htm
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5.1.3. Materials
Screening Measure

A screening test was applied to all child{@d7) in order texclude participantaith a
lack of Catalan language proficiency from the experiment. The screening measure was the ELI,
L'avaluacio del llenguatge infantiBaborit Mallol, Juln Marz§, & Navarro Lizandra, 2005)
an expressive oneord vocabulary tesspecially designed to measwecabulary size of
Catalan speaking children agédo 6 years old. It assesses lexical knowledge with a picture
naming taskThe stimuli consisted of 30 pictures of common objects suettrag,a bulb, or
a coat. The participant was given credit ®rerycorrecty named item and thetotal score
(from O to 30) washormalized to ai0L00 scaleA minimumgradeof 20% was establishddr
participdion in the studyFifteen childrenwvere not included in the study duertot meeting
this thresholdNone of the participants included in the study shodificulties in speaking

Catalan or understanding instructions, which were given in Catalan.

Main Measures
Emotion Understanding

To assess childrémemotion knowledgehe Catalan adaptation of the Emotion Matching
Task originally designed for Englisdpeaking prescho@ged children bylzard, Haskins,
Schultz, Trentacosta, & King, 2003)as applied. This task measurése emotion
comprehension of-2o 6-yearolds and focuses on the four basic emotions: happiness, sadness,
anger and fear/surprise. Only the two most discriminative parts of the Catalan EMT were

administered: expressiegituation matching and expression labeling.

Mental verb comprehension

Chil drenb6s comprehension of metacogniti v
of the Metacognitive Vocabulary Te@stington & Pelletier, 1998)lesigned for 3to 7-year
old children. The test consists of a total of 12 short stories accompanied by iQabethe

first six stories wer@sed de to the young age tifie participants.

Theory of Mind

Childrerts falsebelief understanding was assessed thigtwo classical and most widely
used explicit falsdelief tasks. The first oneas the classical Sallgnd Anne task(Baron
Cohen et al., 1985hn adapted versiofor Catalanwas usedArmstrong et al., 2018). The
secondalse belieimeasure was the faldelief unexpected contefifBmarties task(Gopnik &
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Astington, B88). Both tasksvere used in order to consider the ToM measuecasitinuous

variable.

Pragmatics and Prosody

The APT is a test designed to assess pragmatic abilitigpigally developing Catalan
speaking childrePronina, Hiubscher, Vil&iménez, & Prieto, submitted)he general design
and elicitation procedure of the APT is based on a variety of currently used pragmatic tests for
children, e.g, the Test of Pragmatic Languag@ OPL-2) (PhelpsTerasaki & Phelpsunn,
2007} the Clinical Evaluation of Language Fundamenidls(CELF-5) instrument(Wiig,
Semel, & Secord, 2013and theComprehensive Assessment of Spoken LangR4GASLI
2) tool (CarrowWoolfolk, 2017) The elicitation procedure was based on the DCT method, in
which an everydy social context is described to which the participant is asked to respond as
naturally as possible.

A total of 47 items were designed for the APT tool that represented some context that
might plausibly occur in everyday life. All 47 items were accompmhhigillustrations which

were specifically designed for the APT (seeuf@l for an example).

AYour frienoc
and fell down. What would
you say?o0.

FIGURE 1: Item number 22 of the APT showing text and illustration intended to eligik@aression of concern
for a friend.

For the purposes of the study, given that the test takers wouldd4 gearold children,
only the first 35 item®f the test were applie(see Appendix A) These 35 items can be
classified into five areamccording to the pragmatic functions they are intended to elicit, namely
basic interaction skills (6 items), speemtt marking (6 items), affective stance marking (13
items), focus marking (3 items) and marking of epistemic bias (7 items). The items were
presented in a fixed order based on increasing pragmatic compaexitiifficulty, with the
first eleven items of the test presumably toballenging for 3yearolds since they mostly

evaluate basic interaction skills.
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Expressiverocabulary

The results from th&LI| screening measui@e., the expressive ongord vocabulary
test Saborit Mallol et al., 2005)ereused to compute an expressive vocabulary score for each
child.

Expressive syntax

The expressivesyntax test was designed to measure the oral expression of syntax in
Catalanspeaking children. The coverage of thstis based on previousentence expression
tests developed for childresuch asthe Comprehensive Assessment of Spoken Langtiage
(CASL-2) (CarrowWoolfolk, 2017)

Narrative competence
A Catalan adaptation ohé Renfrew Bus Story te@Renfrew, 1997was used to assess
childrends Thhirg até yte mkadurses childrends ab

events about hus that escaped from its driver.

5.1.4.Procedure

The children were individually tested in a quiet classroom at the participating preschools.
All testing was performed in Catalan with each cljdthe author and three trained research
assistantsThe tests were administered in a fixed ordée tests wee divided irio two blocks
in order makethe assessment session shorter and facilitate chdslrparticipation. The
Emotion Understanding, Mative taskMental verb comprehension and the Theory of Mind
tests were assessed in the first block, wexXpressivevocabulary expressive syntaandthe
APT were administered in the secon@ach individualblock lasted approximately 280
minutes and there were tvgessionsk-or comparison purposes all test scores were normalized
to a 0100 scale.

Emotion Understanding

The first part of the test (expressisituation matching) assesses emotion situation
knowledge. The child was shown four pictures of children expressing diverse emotions or
exhibiting a6 n e u face and Ghen was asked to indicate which one matchescebees
situation, for instancd) Bow me who has just been pushed away from thedable second
part (expression labeling) assesses expressive emotion knowledge; after being shown a picture,

the child was required to identify the emotion and say how the child in the picture feels.
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Following standard procedure, children were awarded oire for each correct answer in the
first part of the test and were awarded one or two points, depending upon accuracy in labeling,

for each correct answer in the second part. The total scores range from 0 to 36.

Mental verb comprehension

The child was rad a short illustrated story and then was asked to select which of two
offered metacognitive verbs correctly describes the main chaiastate of mind, for example,
fiDoes John know itds raini ngo Tavo additmralstraidigo h n r
itemswere administered before the test starts. @@t was awarded for each correct verb

choice The total scores range from O to 6.

Theory of Mind

The first false belieftask was presented in video format and enacted by pufsees
Figure2). The child was asked a control questiéWhere will the girl look for the baly and
a oO0fal se bel iWwhéréis theeballt reatigfl Each dorceat regponseceivedl

point.

ool Iy

FIGURE 2: Set of pictures from false belief task.

In the secondalse belieftask, instead of the Smarties container, the participasas
shown d_acasitosgube, which is familiar to Catalan children. Thewee questions were asked
in a fixed order a lf-test questioniiwhat did you think was in the box before you opened
it?0), an otherpersontest questionfiWhat would your friend think was inside the box before
it was openedd and the opewnded questiomiVhy will he/she think thaty). A score of 1
wasgiven for each correct answer to the forrtveo questiongselftest and othepersontest
gquestions)A composite ToM score ranging from 0 to 4 was calculéeplossible maximum

of 2 for the locatiorchange task and a possible maximum of 2 for the weetgd content task).

Pragmatics
The children were tested individually in a quiet room at their respective preschools by the
examiner. The child faced the computer screen where the images for each item were presented.

At the beginning of the test, two atldnal familiarization trials were carried out. For each item,
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in a lively fashion appropriate for speaking to a preschptilerexaminer described the social
situation represented in each item while the child looked at the illustration displayed on the
computer screen. The examiner then asked the child to respond appropriately as if he or she
was a character in the situatidhis anticipated that when the APT is given to very young
children, if the testaker seems to have difficulty understanding a situation or does not behave
as expected, the examiner should try contextualizing the situayiconverting people who

are likely to be important to the child (such as a friend, parent or teacher) into the protagonist
of the situation. This technique was applied as needed during the administration of the tool.

Each child participant was exposed to 35 of the test items. Totdiatua the full
procedure was between 15 and 20 minutes.

The scoring of each response was carried out online by the examiner at two levels, namely
at the levels opragmatis andenactment

The pragmatic appropriateness of responses was given a scofetib@nWhile a score
of 0 was recorded when the childbés verbal r
exampl e, saying Alt wasndét me arel), or camplstgyo n s e
absent. A score of 1 was recorded if the chhddponded with a single word or a simple
construction that was nonetheless pragmatically appropriate to the sit@agjpa @y i ng A ATr
you okay?0 in response urdl). Fihalye if ther amswertwass h o w
pragmatically appropriate ardnore complex set of constructionssused €.9g,s ayi ng i Ar
you alright? Do you want me to go to the d
in Figure 1), a score of 2 was recorded. The scores were then dddadotal ranging between
0 and70 for pragmatic appropriateness (35 items x 2 points per item).

Enactmentvas only scored i1if the childds ver b:
appropriate, that is, if their pragmatic appropriateness score for that item was 1 or 2, not 0. If
the response was pragmatically appropriate in terms of utterance content, the examiner then
considered whethéhe enactment of the situation took place orarat recorded a score of 1
or 0, respectively. Thus, the response was scored as 1 if the child ansuwbrdte prosody
and gesturéhat would be appropriate if the situation was really happening at that moment and
used directed speech in fugérson €.9, to the question AWhat s |
answered ADonot C r givero2ero points & ther chilsl did mos emactvite s
scenario, that is, if he or she did not tak
and used indirectspeeah@, t o t he question AWhat shoul d
heshouldh 6t c r y oepactmek$careowas Chféhe response was pragmatically incorrect.

These scores were then added for a total ranging between 0 anceB&dtnent
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Expressive syntax

Expressivesyntaxwasassessewith 16 test itemsaccompanied by pictures amdplying
the use of variousyntactic structures. The child was presented with a pictur@ computer
screenand asked a question about tHepicted scene that elicits specific grammatical
constructionsThe child must respond with one or more senterfe@sexamplethe beginning
of a sentence wagwesente@nd the child had to complete &.¢, Aquest nen esta dret. Aquest
nen..[estaassegutfi i s boy i s st andi n griortdtheibeginting of . . .
the test2 familiarization items were given. The task was stopped after 5 consecutive incorrect
responses. The child was awarded one point for each correct answer, the totahagergsm
0 to 16.

Narrative competence

The childwastold a story aboua bus while lookingat pictureson acomputer screen
which depictsthe scenesof the story Then shdie was asked toetell it The task was
discontinueceitherwhen the child either indicated that she/he had finishedhenthere was
a pause in speech fa0-15 secondandshe/hedid not comment wheasked whether she/he
wanted to add anything els€he narratives produced by children were coded in terms of
fluency (coding system adapted frowila-Giménez & Prieto, 200)8and narrative structure
(coding system adapted frovila-Giménez, Igualada, & Prieto, 2018hus, each child was
given a fluency score, ranging from(minimum)to 1 (maximum) and narrative structure

score, ranging from @minimum)to 6 (maximum)

5.1.5.Expected results

We expecthatresults on the APT testill positively correlate with ToM performangce
proving the relation between miundading capacities andragmatics.We also expect a
correlation between sociopragmatic competeaod emotion understandingrinally, we
hypothesize that pragmatic ability will correlate lWwibther linguistic abilities, namely,

expressive vocabulary, expressive syntax and narrative ability.
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5.2. Study 2: A correlational examination of the link betweerc hi | dr end s

imitation skills and their sociopragmatic abilities

5.2.1. Research question

This study will explore theelationshipbetween imitation abilities, on the one hand, and
sociopragmatic competence and ToM abilities, on the oftrerious findings suggestrong
correlations between the ability to imitate and déferlanguage skills (vocabulary, particular
grammatical structuregyeesection 4.2). This study will determine whether or not the same
Is true forsociopragmatic abilitiesMoreover, this study wilklso investigatevhether ToM

abilities correlate with imitation abilities.

5.2.2. Participants

The children forStudy 2 were recruited at the same school as for Study 1s@set@n
5.1.2.for the information abouheschools) A total of 38 typicallydeveloping native Catalan
speaking childreriseesection 5.1.3for more detail about language screening meag@fe)
male and 18 female, M age §.89 months, SD = 3.3 months; rang# 52 months) of middle

class background from the Barcelona area padiegbin the experiment.

5.2.3. Materials
Gesture and prosody imitation task

I n order to assess the childrends abilit
created based on the Reciprocal Imitation Training (RIT) technique, whichekasused in
several studies to improve the social communication skills of children and teenagers with
Autism Spectrum Disorder (ASDg @, Ingersoll, 2008, 2012; Ingersoll & Lalonde, 2010he
RIT is a naturalistic behavioral intervention dged to teach spontaneous imitation to young
children with ASD by means of play interactions with a partner.

The basic materials for the gesture and prosody imitation task used here were created on
the basis of examples coming from the RIT. A set of wealidecrecordings were joined
together to form a sequence of conversational prompts about or directed at a teddy bear called
Esmolet The twelve videos each showed a Catalp@aking actor addressing either the teddy
bear or the camera and producing drerance in chilelirected speech style. The twelve
utterances consisted of exclamatives (expressing affective intonational meanings and
greetings), questions (ye® and whquestions) or imperatives, mostly either directed at or
referring to the bear, arehch accompanied by appropriate intonation and gestures. Examples

may be seen in Tab® Gestures were either conventional, iconic or metaphoric.
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Example Gesture/ Utterance Example Gesture/ Utterance
and gesture type and gesture type
Conventional Waving hand Metaphoric Open up palms and then

bring them together

Hola Esmolet!
6Hel | o, Es mol Esmol et, aba
dormir llegirem un llibre!
O6Esmol et, bei
sl eep weol |l
Conventional Finger to lips Metaphoric Hands pressed together by

face as if sleeping
Shhh, que | 0
dormint

6Shhh, Esmol ¢

Esmolet, ara anem a dormil
Esmol et , | bt

Conventional Hands covering the eyes Iconic Quick downward movement
with the right hand

Quina porque fa aquest

llangardaix! Esmolet, anem al parc a

6This lizard baixar pel tobogan?
6Esmol et, sh
playground and slide down
the slide?6

TABLE 2: Examples of th@ideorecording prompts included in the gesture and prosody imitation task.

AudiovisualPragmaticTest
In this study, the same Audiovisual Pragmatic Test was apfdesection 5.1.3for

more details).

5.2.4. Set up and pocedure

The two tests were carried out in a quiet room at the participating preschools and all the
sessions were videotaped. The children were assessed individually by the author and two
additional research assistants.

First, each childookthe APT.The procedwr was the same as describedention5.1.4.
above.

Next, the child proceeded to the gesture and prosody imitation task. This involved first
watching a brief video with instructions and an introductiok¢moletthe teddy bear, which
was given to the child right before the fifamiliarization trial. Thevideo playback was then
paused while the experimenter repeated the instructions in person, and this was followed by a

familiarization trial to make sure the child understood that they were supposed to imitate what
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they saw modeled in each video clip. Tdotualimitation task was then begun, with the child
viewing a continuous sequence of twelve videos as described above, each video separated from
the next by a -8econd pause. After the child watched two repetitions of the same clip, the
experimentempausedthe video,imitated the gestures, prosody and lexical content as in the
videg and then encouraged the child to do the dayrsayingi Ar a (O INloav it 6s you
It was decided to have the adult intervene in this manner because, as has beaeviotesiyp

by several author®(g, Dickerson, Gerhardstein, Zack, & Barr, 2013; Flynn & Whiten, 2008;
Nielsen, Simcock, & Jenkins, 200&hildren perform poorer on gestural imitation tasks when
actions are presented only in video format, a phenomenon that can be explained by the lack of
social contingency inherent in a video. Finally, the child proceeded to imitate the behaviors
depicted inthe video clip, usingesmoletthe bear him/herself in accordance with the model

when appropriateérigure3 shows still images of children performing the imitation task.

FIGURE 3: Still images fromtwo children performing the imitation task

5.2.5. Coding
Gesture and Prosody Imitation Task

As noted, in this task, the child was encouraged to imitate three separate elements, verbal
content, prosody and gesture. Since it was conceivable that the child would fail to reproduce
one or more of these elements, the three were evaluated separats)yfolr bach of the twelve
videos, a separate score froR2 @vas given for gesture, prosody and lexical content imitation
yielding a possible maximum of 6 points. A score of 0 points was given if the child either failed
to imitate the component altogeth@rdid something completely at variance from the model.
A score of 1 was given if the child reproduced the modeled gesture, prosody or lexical content
only partially. For gesture or prosody, this meant that the gesture or prosody produced by the
child wassimilar but not identical to the model. In the case of lexical content, this meant that
the child produced only part of the target utterance. Finally, a score of 2 points was given when
the child accurately reproduced the gesture, prosody or lexical t@xterily as displayed in

the video. The twelve scores obtained for each component were summed to yield gesture,
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prosody lexical content imitation scores for each child,thed these three component scores

were summed to produce an overall imitation equer child.

Audiovisual Pragmatic Test
The coding system was the same as that descrilsstiion5.1.4.1n this study, onlyhe

pragmatic abilities sconeas considered.

5.2.6. Summary of results

In order to examine the strength and direction of association between the pragmatic
abilities scores and the four imitation scores (prosody, gesture, lexical content, and general
imitation), four Pearson bivariate correlation analyses were performed. Jaflews the
results. In all cases, imitation and pragmatic skills scores were moderately and positively
correlated, with correlation coefficients ranging from .57 to .69, all of them highly significant,
atp <.001.

Imitation scores Correlation with
pragmaticskills
scores
R P
Gesture imitation 570 .000
Prosody imitation .616 .000
Lexical content imitation  .639 .000
Overall imitation score .694 .000

TABLE 3: Correlation scores (R correlation coefficients and p valoleslined between imitation and
pragmatic skills scores.

Regarding the firstresearch questidngt r esul t s revealed that
gestures, prosody and lexical content positively correlate with their sociopragmatic
competence. The aant study has thus extended the findings from previous studies which
showed strong correlations between the ability to imitate and different language skills
(vocabulary, particular grammatical structures), and has demonstrated a strong positive
associatio between imitating and pragmatic ability.

From a practical point of view, the findings of this study also have implications for the
development of interventions aimed at supporting and improving sociocommunicative sKills in
children, normally developing or otherwiggiven the correlation shown tes it may well be
that active imitation training will lead to enhanced pragmatic skills. Future experimental

research involving training paradigms might be able to answer this question.
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Further analysis will address the second research question abolibktHeetween

childrends imitation abilities and ToM abil

5.3. Study 3: Developmental trajectories of prosody and gesture in their

expression of sociopragmatic meanings: a crosectional study

5.3.1 Research question

This study has the goal of exploring children's joint prosodic and gestural developmental
trajectoriesto express sociopragmatic meanings.tool that has been createtb assess
pragmatic abilitiesin preschoolers, will bealso usedto comprehensively asse young
childrends expressive prosodic and gestur ¢
situations.This crosssectionalstudywith two separate groups of children (one group-ab3
4-yearold children on the one hand and another group td 6-yearold children on the other)
has two main goals. First, to teshetherDCT elicitation methodology, which has been
successfully used for assessing adult intonational grammar, can be also applicable to obtain
expressive developmental data fert@ 6-yearold children The second goal is &xplorethe
prosodic and gestural cueacoding sociopragmatic meaningshase two groups g@reschool

children(3- to 4-yearolds and 5to 6-yearolds).

5.3.2. Participants
This crosssectional studwvill involve 3- to 4-yearold children on the one hand and 5
to 6-yearold children on the otheData collectioris beng carried out in two phases. First, 3
to 4-yearold childrenfrom the Barcelona area of Catalonia wateeadyadministered the
pragmatic and prosodic teSthe 102 native Catalarspeaking childrefrom Study 1also took
part inStudy 3. In the future the same pragmatic and prosodic test will be administered to one

hundred 5to 6-yearold children.

5.3.3.Materials and procedure

In order to exploréow preschoehge children expres®ciopragmatic meaningisrough
intonation and/or gesturéghe APTwas appliedThe stimuli, procedure and coding system of
the APTaredescribed in detail isections 51.3.and5.1.4)

5.3.4. Results
The followingsection presenthe findings from a first administration of this test to 102
3- to 4yearold Catalarspeaking childrenFirst the feasibility of the APT for preschool
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children (3- to 4-yearolds) and its posodic appropriatenesgere analyzedin the future a
more in-depth analysis of the prosodic and gestural ¢ses examples in Fige 4) used by

childrento express various sociopragmatic meanings wittdoeducted.

FIGURE 4: Gestural cues used by children while performing the APT.

Feasibility of the APT for-3o- 4-year-old children

Average pragmatic appropriateness scores by item indicated that the elicitation method
used by the test was feasible for use wittia34-year old children. A large majority of the
children engaged in the activity to one degree or another, with only 48é gfoup failing to
answer any item. Figureshows the number of appropriate responses ¢coring 1 or 2) on
the xaxis and the number of children (N) on thexis, in other words, how many children
were able to respond appropriately to a certambyer of items. The results show that 51% of
the children (52 children) were able to respond appropriately to more thdhi@hef the test,
of which 15% responded appropriately to between half andthads of the test and 9%
responded appropriately toore than the twthirds of the items. The maximum number of

appropriate responses given by any one child was 28 out of 35.

N of children

o
6133 46 6 T 8§ A0TH A2 0416 0817 18 1930 37 32 2334 36,08 37 30 19 30 31 32 3 M6
M of answered items

FIGURE 5: Frequency distribution of pragmatically and prosodically appropriate responsesabg 8 year
olds on the APT.
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These results confirm the general appropriateness of the test for preschool children in

terms of the elicitation technique applied.

Prosodtc appropriateness as assessed by the APT

Successful performance on the tasfjuire certain perspectitaking abilitiesthat allow
children to be abl&o take the perspective of a scenario characteeaadt the situation. In this
way, the proper testing can Iperformed if the child understands the instructions and the
procedure of the test. i& important to highlight that the absence of answert always due
to the incapability to produce appraoge prosody but rather indicates that the child faces
difficulties with the enacting of a specific situation. Therefore, if the child consistently does not
respond to the test itenasd does not enact the situations, father can be explained by the
lack of the ability to take perspectibet it cannot be ascertained by this asshgther the child
is able or unable to produce prosody. The feasibility results show that in this age children start
to engage to the activity and some children are capableaid the situations and therefore give
an appropriate answer in terms of pragmatics and prosody to the large number of items.
Therefore, we decided to focus on the results of a subgroup of 36 children who responded
appropriately in terms of prosody tolaast 11 items, in order to be able to assess the prosodic
profile of children at this age.

Prosodically appropriate responses by these 36 children were separated into pragmatic
areasFigure 6 shows a summary of the prosodically appropriate respongesb\s6 children
separated into pragmatic ared$e results show that 65% of them produced appropriate
responses to scenarios that focused on basic interaction skdls greetings, farewells,
expressions of gratitude). As for basic speech gstatements, questions, imperatives,
vocatives), 49% of this subgroup successfully produced the target prosodic outcome in these
contexts. Fortyone percent produced sentences to express different affective and emotional
states such as insistence, discopteguilt or sympathy €.g, scolding request, regret,
congratulatory sentence), and 37% managed to correctly express emphasis or focus. Finally,
more complex sentence types encoding epistemic biases like uncertainty and obviousness in
statements or confimation inquestions were the most difficult area for expressive prosody at
this age. Only 17% of the children were able to successfully produce the right prosody with
these items. This suggests that, in general, thest® 3-yearold children had trouble
understanding the situations conveying pragmatic meanings related to beliefs and epistemic

status.
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FIGURE 6: Percentage of prosodically appropriate responses by children, separated by pragmatic areas.

The novelty of te APT tool lies in two main features, namely, (1) it provides
comprehensive coverage of socially appropriate pragmatic situations, which allows for the
assessment of pragmatic prosody; and (2) it uses a carefully controlled DCT elicitation method
which is enhaced by the use of illustrations. With regard to the prosodic skills tof &year
olds, our initial results revealed that, as expected, children at this age cope best with items
involving basic interaction skills, followed by basic speech act prosodyelhas prosody that
marks affective stance, information and contrastive focus, and least well with-bé&rgedces.

These results are in line with recent research on the developmental path of pragmatic prosody
production in preschool childr§Armstrong & Hibscher, 20}8Though these results may be
regarded as an initial indication of the pragmatic prosodic skills availableacdd/earolds,

a more indepth analysis of the development of pragmatic prosody in presagedwill be

carried outin the future

Finally, our preliminary results suggest thaterall the 35item APT was usable with-3
to 4-year old children, allowinghetest administrator to obtain sespontaneous child speech
in a relatively short period of time. Though this preliminary versibithe instrument was
written in Catalan, it can easily be adapted to other languages. This suggests that the APT has
the potential to be of great utility in future research across languages on the parallel
development of pragmatic and prosodic skillsttipalarly in very young childrenFuture
analyss will explore theobtainedresults inmoredetailfrom the point of view of prosody and
gesture. Concerning the older target group of this esestsonal study, we expectto 6-year
old children to obtan higher scoreand be able to express more pragmatic mearsingls as

epistemically biased sentences
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54. Study 4: The role of enactment in the development of pragmatic

abilities and ToM: a training study

5.4.1. Research question

While previous training studies have shown the beneficial effect of language
interventionson chi |l drends c (g, Guaaide&Vatdoa, 2)2; bopmaann t
& Tomasello, 2003; Ornaghi et al., 201Mtfle is known about whether perceiving and enacting
multimodal expressions of internal states and emotions can contribute to enhancing perspective
taking skills. The main research questionStudy 4 will be to test whetheembodiedraining
of children's own and other's mental and emotional statesontribute to improving thefioM

abilities and sociopragmatic competence

5.4.2. Participants

The102childrenfrom Study 1 also wereecruitedto participatein Study 4. A total of 83 3-
to 4-yearold children participated in the experimen? (@ale and 8 female, Mage = 44.3
months, SD = 3.2months; ranging from 39 to 51 monthtthe time of pretest). For various
reasonsnineteerchildren had to be excluded. Two children missed school and dropped out of
the experiment ansleventeerchildren did not want to collaborate during either thegststor
posttestshowing restlessness or refusing to pay attention and to participatents were

i nformed about the experimentds goal and si

5.4.3. Materials

Four pre and posttest measures were uf®@an various tasksncluding (1) Emotion
Understandinglzard et al., 2003)(2) the Mental Verb Canprehension TegfAstington &
Pelletier, 1998)(3) false belief tests: a Catalan adaptatiothefSally andAnne taskBaron
Cohenetal, 198 nd t he 0 S@@apnik & Astgtan,al388)@) the APT, or the
pragmatic and prosodissessmenfseesections 5.1.3. and 5.1.4or the detailed description
of the tasks).

Materials for the training sessions

The materials for the training sessions v
and T(@reaghy Orlandi, & Perego, 200fHat had been specifically created for the study
by Ornaghi et al. (2011)The book comprises 16 stories that narthgeadventures of two
characters, the dolphin Jack and the shark Theo. Trneefo8 stories, arranged order of
increasing difficulty were translated and adapted for Catalan (a sample is providppemndix
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B). Then highquality recordings ofhe storiesreadaloud in child-directed speech were made,
and videos with accompangnmages from the original book were designed.

The eight targestories are enriched withternallexicon terms, specifically expressing
mental state and emotional stancesotal of 12 metacognitive terms were usedmely a total
of 8 mental state terms and 4 emotional stance teseeg able 4. In each of the 8 stories, two
internal states wereighlighted: one mental state and one emotional state or two mental states.
Thereforeacross th@ stories 16 internaktates were trained including 8 mental states that were

presented once and 4 emotional states that were presented twice, in two different stories.

Mental state terms Emotional stance terms
wanting getting delighted
remembering getting upset

knowing getting angry

thinking getting scared/surprised
believing

deciding

doubting

wondering

TABLE 4: Target mental lexicon terms selected for the training sessions.

5.4.4. Experimental procedure

Before and after the training intervention, each child teased individually in a quiet
room by the author and three trained research assisteg¢section 5.1.4for the detailed
description of the procedure of each test)

Before training, the participants wesssignedo three different condition groupg;hich

will be described in greater detail in the following subsection. In order to guarantee a
homogeneous distribution of children across tifvee conditionsa special algorithm was
written in PythonThe algorithmwasb as ed on mat ¢ hisoogedromtliee foprar t i1 «
pretestmeasuregemotion understanding, mental verb comprehension, ToM tl@dPT).
The working principle of the algorithm is explainedAppendix C Once the children were
distributed iio groups according to the results of the algorithm, a separateran@NOVA
analysis (IBM SPSS Statistics v. 24) was run for each pretest measure to check that the three
groups were not statistically different. Results confirm that the different condtaups do
not significantly differ in any of the pretests (afisp> .05). These results and descriptive

statistics are provided in TatBe

59



Mariia Pronina
PhD Research Plan

Measures M SD p

Emotion Understanding Test .98
multimodal language condition 47.3 17.6
language condition 48.2 18.1
controlcondition 47.5 16.7

Mental verb comprehension 46
multimodal language condition 48.7 16.3
language condition 53.7 17.5
control condition 47.8 21.8

Theory of Mind .62
multimodal language condition 40.4 24.6
language condition 41.7 23.0
control condition 35.8 23.4

The APT (Pragmatic score) 712
multimodal language condition 19.5 14.3
language condition 20.9 13.8
control condition 22.8 16.9

The APT Enactmenscore) .60
multimodallanguage condition 23.8 17.3
language condition 25.9 15.6
control condition 28.7 21.4

TABLE 5: Descriptive statistics for pretest measures.

Training sessions

The intervention took place over a fewmeek period and was aimed at improving
conceptual understanding of mental states and thinking about alternative perspectives. During
this phase, children participated is&ssions lasting between 20 and 25 min@&esll groups
of about 12 childremwere trained twice per week on nonconsecutive days. All training sessions
took place in a quiet cl assr oo mAsummatylfehec hi |

experimental procedure can be seeRigure 7

CONTROL CONDITION
Non-conversational activities

Pretests Posttests
Screening Emotion understanding LANGUAGE CONDITION Emotion understanding
- " ¥ ) .
measure Mental verb comprehension Conversations Mental verb comprehension
expressive ToM ToM
vocabulary test Pragmatics and prosody Pragmatics and prosody

MULTIMODAL CONDITION
Conversations + enactment

FIGURE 7: Experimental procedure of Study 4.
60



Mariia Pronina
PhD Research Plan

The training contained three betwesubject conditions: control condition, language
condition and multimodal language conditidn all conditions, at the beginning of each
training sessiofthe children watched the story enriched with internal state lextbenwhole
list of 12 trained terms is provided above in Tad)leThe conditions differed in the activities
that were carried out after watching the storil@en in the control grouparried outa non
conversational activity related to the stdilye drawing pictures and solving puzzigspicting
sea inhabitantChildrenin the language condition were trained through a +oamversation
which focusé on targetinternal states and ewcrage children to reflect about thmternal
states of themselves and others. Children in the multimodal language condition were trained
through the minconversation but, importantly, children were also encouraged to enact the
internal states of the stocharacters.

Across all conditions, &h training session followed a standard procedure and lasted the
same amount of time in all groups.the language and multimodal condition$;,aaning script
was designed for each story (an example is gianle 6, see Appendix B for story sample
All scripts followed the same schenfdrst, a brief introduction of the story scene was presented
by the experimenter and then six questions were asked to the children in a fixed order. Four
guestion were the same ass conditions (questions 1, 3, 4, 6 in black in Table 6), two question
differed across conditions (questions 2 and 4, in grey for language only corsttypnr( green

for multimodal conditiongay and dg).

Language only condition Multimodal condition

1. Do you remember that in the beginning of the st| 1. Do you remember that in the beginning of the sf
Theo asked Sara S@aur t | e : A What | Theoasked SaraS&aur t | e: i Wh at
are you ¢adaywaaegoingto.playusirar e vy ou Todayweaage gang to play usin

the word figetting upseéi the words figetting upseét

Do you remember why Sara was upset and why| Do you remember why Sara was upset and why

she cry? she cry?

2. 2.

What did Sarasay when Theo found her stuck in| What did Sarado when Theo found her stuck in

hole? hole? Can youell me what shevas saying at the
same time?

3. What makes you upset? 3. What makes you upset?

4. What makes your frierslipse? 4. What makes your frierslipse?

5 5

What would your friengsayif his favorite toy boke? | What would your friendayif his favorite toy boke?
What would hedo in this situation? Can you sho
me?
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6. Wel I, children, youbdy6 Wel |, children, youb
played using the word...{Children finish the| played using the word...ZChildren finish the
sentence) sentence)

TABLE 6: Sample script of training session. StdigaraSeaTurtled ( s e e A pamet terthi grttin@ypset.

Concerning the content of the questions, first the children aghed a question about
the recalled episodand wereintroduced the target term be focused on during the training
sessionAfterwardsthe children were invited to work out the situation and the target word
the language condition, it was carried out through a conversational procedure, by contrast, in
the multimodal language childravere trained not only through a conversational procedure but
the childrenwere also guided to enact the internal states. Fi§wi@ows photographs of the
experimenter conducting a training session. Then children agiedto reflect on their own
emotiaal internal statesSubsequentlyhey were asked to refleoh internal states of others
Thenchildren were provided with one more contextualized exampdewere asked to discuss
it (language only condition) or to discuss and enact it (multimodal comdit

Lastly, the experimenter concluded the first part of the session and comntéeded
children. Then the experimenter established a link between the fragment of the story that had
just been focused on and a new siergpisode that contained the sectargjet term of the
training session. The second target internal &apgestions followed the sarsehemeFinally,
children were invited to return to the class.

Throughout the training session, the experimertezrouragedarticipants to use the
targetterm as much as possible, she also motivated children to participate actively in the

conversation and ensured that all of them were involved in the activity.

FIGURE 8: Training session photographs.
Notes Images on the left: languagendition; images on the right: multimodal language condition.

In order to validate the training materials and scripts, prior to the experiment, a pilot study

was conducted. Comprehensibility of the st
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teged with the 19reschool children (§earold) from Girona who did not take part in the
study.

Each training session was conducted by two experimenters. Across all sessions, the same
experimenters worked with the children. The first experimenter perfaimedgdaining activity.
The second controlled for the time of the training sessions and documented all events that took
place during the training sessioad, the experimenter asks a question, children respond a
guestion) To do so, an annotation system of the online recoding of trasesgions was
developed for the study. Itinclude nf or mat i on about telggorepegaper i n
a questionto reformulate a question, to give positive/negative feedback, to provide an example
etc.) and c he.gl td commentssonetbingj to refase {0 answer, to repeat the
experimentad snultimodal actions). Therevere also special symbols for codirige type of
answer feedbackand examplesvhich could be verbal or multimodal (the whole annotation
system is provided in théppendix D). In this way, for each group and each session,
i nformation about t he, naxerraxamdlesanehinfGratior n 6 s
about the number of experimenter errors waltected This datawill be used toevaluate the
degree of active participation by children. After the completion of the session, each participant
was given an activity participatonseor by t he two experi menters.
concentration and adequacy of responses were given a separate mark. Then for each child an

average score on involvement in the training was calculated.

5.4.5. Expectedresults

We expect that children iboththelanguageand multimodatonditiors will significantly
improve their ToM, emotional, and perspectitaking performance in the posttests as
compared to children in the control group. Importantlye \wypothesise thatraining
interventionwill affect not only ToM understanding but al$lbose linguistic capacities that
require perspectiveaking skills such as pragmatic and prosodic abilities.

Further, his studynot only lead to widening the body of literature on sociopragmatic
development and ToM, but also has the intention talevelopan educationatool to aid
preschool teachers in incorporatinguitimodal aspectsspecifically designed to boost their
ToM skillsinto theirclassroomAn educational websitgith training materials and instructions
has beemlesignedThe web pagecan be found at

https://entrenemlesemocions.wordpress.com
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6. WORK PLAN

Previous work (September 2017 January 2019)

Establish contact with schools fStudies 1, 2, 3 and 4
Organization of experimental design faiudy 1, 2, 3 and 4
Stimuli preparation foStudy 3

= =/ =4 =4

Development of training sessions fatudy 4 in collaboration with Dr. Judith Holler
(Max Planck Institute for Psycholinguistics, the Netherlands & Donders Institute for
Brain, Cognition and Behaviour, Radboud University, the Netherlands)
1 Completion of stimuli materials f@tudy 2 in collaboratiorwith Eva Castillo andris
Hubscher
o Filming, reediting
1 Carrying out of pilots foStudy 1, 3 and 4at Escola Verd, Girona

1 Data collection foiStudy 1, 2, 3 and 4t Escola Bogatell and Escola Antoni Brusi,

Barcelona
1 Data preparation amateliminary data pcessing foStudy 2 and 3
1 Preliminay statistical analysis fotudy 4
1 Developing areducationaleb site forStudy 4
1 Attendance to the conferen8peech Prosody 201Boznan, Poland, June-18, 2018.
{ Oral presentation aK WorkshopSobre la Prosodia del Catal2018: Barcelona,

Catalunya June 28, 2018Title: Avaluacio d'habilitats pragmatiques i prosodiques dels
nens en edat preescold@o-authors Pilar Prieto, Iris Hubscher & Ingrid ViGim@&ez.

1 Oral presentation dt Congreso Internacional sobre Didactica de la Lengua Infantil
Bilbao, Spain, November 14, 2018. Titl&l efecto del entrenamiento multimodal en
potenciar habilidades de toma de perspectiva y competencia pragm@taauthors:
Pilar Prieto, Judith Holle#& Iris Hlibscher.

1 Writing and submissionf thearticle based oBtudy 3to the for thel9th International
Congress of Phonetic Scienc@gle: A new tool to assess pragmatic prosody in
children: evidence from-3o 4-yearolds Co-authors: Pilar Prieto, Iris Hibschér,

Ingrid Vil"-Gim@ez
1 Writing and submissionf thearticle based on the preliminary results of Studyg the

19th International Congress of Phonetic Sciendase:Chi | dr ends i mi t at.
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positively orrelated with sociopragmatic abilitie€o-authors: Pilar Prieto, Iris
Hubsche& Eva Castilla

1 Writing and submission of PhD research plan.

February 20191 May 2019

1 Defense of the PhD Research Plan (Februaty 2019)
1 Continue data processing f8tudy 2 and 3

9 Data analysis foBtudy 1, 2 and 3

1 Begin writing forStudy 4

June 20197 August 2019

1 Attendance to th&VorkshopSobre la Prosodia del Cataia Barcelona (Catalyma).
June, 2019.

1 Attendance to th®honetics and Phonology in Europe confereRapE) in Lecce,
(Italy). 17-19 June, 2019.

1 Attendance to the Workshop on Infant Language Developrivéii) in Potsdam,
(Germany). 1315 June, 20109.

1 Attendance to the International Congress of Phoi@diencesICPhS in Melbourne
(Australia). 410 August, 2019.

September 2019 December 2019

1 Continue data analysis f&tudy 1, 2 and 3

1 Writing for Study 1

1 Writing for Study 2

1 Establish contact with schools for the second paBtofly 3
1 Data collectiorfor the second part &tudy 3

January 20201 July 2020

1 Data analysis for the second partStiidy 3
1 Attendance tdhelnternational Conference on Speech Prosody 2026cation and
DatesTBA

September 2020 December 2020
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1 Writing for Study 3
1 Beginwriting for PhD thesis

January 20211 April 2021

1 PhD Thesis writing

May 20211 July 2021

9 PhD Thesis Defense

7.SELECTED REFERENCES

Matthews, D. (2014)Pragmatic Development in First Language Acquisitidmsterdam:
John Benjamins

This book provides a comprehensive reviewaobroad range of topics in pragmatic
development researcBach chapter presentarrenttheoriesandkey empiricalfinding in the
respective domainsThe topics includeprelinguistic foundations of communicatiothe
acquisition of conventional language (language specific words and grammatical constructions),
nontliteral language use (humor, metaphor and irony compssbe), and organising and
marking information.It also coverssome overarching topicsuch as theassessment of
chil drends pMkeyoume is particalérly impottaintdos the present thesis since
it laid the groundwork forll four studies that addressnain goals related to the role of

sociopragmatic abilities in childrenbés deve

Prieto, P., Estev&ibert, N. (Eds.). (208). The Development of Prosody in First Languac
Acquisition Amsterdam: John Benjamins.

This recent book edited by Prieto aasteveGibertoffers a complete state of the art on
prosodic developmentheprosodictopics dealt with are very diversenatureand are divided
in four sections, namely, early sensitivity to prosody, learning to produce prosody, moving to
meaning and interaction: @ggody and pragmatic development, prosody in bilingualism and in

specific populationsThe chaptefSet in time: Temporal coordination of prosody and gesture
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in the development of spoken language productmmnRusiewicz andEsteveGibert discusss

the relationship between prosody and gesture whigarigcularlyimportant forStudy 3of this

thesis The third section on the interplay between prosody and pragmagis®@osely related

to the Study 3 which will add to these findings by applyiregnew toolto assess pragmatic
prosody in childrenThe chapter AChil drends devel opme
Armstrong and Hubscher presents an insightful literature susadyow children including
preschoatrsuseprosody to mark and compreheaftiect and mental states of otherkich is
particularly important foiStudy 1 which aims to test the correlation between prosodic skills

and ToM abilities.

Hubscher 1., Prieto, P. Gestural and prosodic development act as sister systems and
pave the way for childrenbds ® &rontiesspirr
Psychology

In this review article Hubscher and Prietehow that gesture and prosody actaas
integrated systerandplay a scaffolding role in pragmatic acquisitidmough theanalysis of
empirical results coming frondevelopmental research in these domains. Importantly, the
evidence discussed in this papgemonstrates that children rely on gestural and prosodic cues
at different developmental stagedlore specifically, the article discussedlhi | dr en o
communicative behaviotsetween the ages of 1 andThis paper is of great interest fiire
current PhDthesis, as it reports a summary relsearchon early pragmatic development
including preschoeaged children. It focuses ospeech marking, information focus, epistemic
stance and politenespragmatic areas that will be exploredStudy 3 from a multimodal
perspectiveThe authors advocate for the need of a multimagaloach in different domains

such as language interventjevhich is crucial forStudy 4.

Bosco, F.M., Tirassa, M., Ghhtore, I. (2018)Why pragmatics and theory of mind do no
(completely) overlapkront. Psychal 9:1453.

The study by Bosco et al. (2018) aito contribute to a further understandiafjthe
complex interplay between pragmatand Theory of Mindabilities. It provides an exhaustive
overview on the correlation between these two capacities by taking into accouna both
developmental and clinical perspectiveThis articledefends the positiothat pragmatics and

ToM constitute independent capacitid heauthors indicate that pragmatics is often identified
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with ToM in empirical research due to the fact titegttasks used as a measure of ToM involve
both pragmatic and ToM competescerhich leads tanethodological problems in exploring
the relationkip between the twahis articleis particularly important foStudy 1, asits aim is

to investigate howsociopragmatic abilities in preschool children correlate with their ToM
abilities.

Ornaghi V., Brockmeier J., Grazzanil. (201T)he r ol e of | angua
understanding of mental states: a training stdd@Zogn. Dev12, pp. 239259.

Ornaghi et al(2011) is anotheimportantstudy that for the current Phibesis.In line
with other training studiese(g, Lohmann & Tomasello, 2003)his study demonstrated thaat
training involving linguistic interactionleads to improved performance on ToM tasks and
facilitates conceptual understanding of mental terms -into34-yearold children. The
methodologypof this study, as well as part of ttraining materialsywere adapteébr Study 4.

The maindifference is thaBtudy 4 will alsotest the effeaof a multimodalenactingtraining.
In this way, whileOrnaghi et al(2011) had tw conditions, namely, control and language
conditions,Study 4 has three conditions, namely, control, language and multinteaigiage
Also, in the original study only the use of mental state language was trained, whteichad

alsoinvolves emotional stance training.
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APPENDIX A: The Audiovisual Pragmatic Test (APT)

Familiarization item 1

This girl has a sister. An
what about you? Do yo
have any sisters ¢
brothers?

Test item 1

Imagine that you make
new friend, you gree
each other shaking eac
ot her6s han
to say to
and tell him your name
How would you say it?

Testitem 3

Imagine that youmother
leaves for work. Wha
would you say as she

walking out the door?

Testitem 5

Imagine that you ars
eating a piece of cake ar
when you finish, your
aunt asks Y
want mor e?
would you say?

Test item 7

Imagine that your friend
has a muffin. You want ¢
little bit of it. What would
you say to your friend?

Testitem 9

Imagine that you enter th
classroom in the
morning. What would
you say to your teacher?
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Familiarization item 2

Imagine that your
grandmother surprisingh
visits you at home. Sh
knocks on the door an
you open it. What woulc
you say?

Test item 2

Imagine that today yot
have gone to the cinem
with your family, and
your little brother has
started talking loudly in
the middle of the movie ir
a disrespectful manne
What would you say tc
make him be quiet?

Test item 4

Imagine that your aunt i
cutting a cake. You ar
very hungry and want t
ask her for a piece @
cake. What would yot

say?
Test item 6

Imagine that you com
home and when you ent
the door you smell a pie
it smells delicious. You
see your mother in th
kitchen and youknow
that she just made yoL
favorite pie. What would
you say?

Test item 8

Imagine that your frienc
gives you a half of his
muffin. What would you

say?

Test item 10

Imagine that your friend:
are playing with a ball.
You want to play with
them. What would you
say toyour friends?
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Testitem 11

Imagine that you want t
watch TV and you know
that normally  your|
parents do not allow yo
to. How would you ask
permission from you
parents?

Test item 13

Imagine that today yol
need to carry a lot o
things to school. Wha
would you say to you
brother if you want him tq
help you?

Test item 15

Imagine that one day you
mother comes with a ver|
big bag. You are very
interested in thebag.
What would you say tq
your mother?

Test item 17

You go to a shop to buy
bottle of water. When yol
are there, a man in th
shop asks you what yo
want to buy. What woulg
you say/answer?

Test item 19

Your teacher has got hg
hair cut and you think tha
it suits her very well,
How would you say it?

Mariia Pronina
PhD Research Plan

Test item 12

Imagine that you are
having lunch with your
fri e patebts. Your
friendds m:
desert to you but you ar
already full. What would
you say?

Testitem 14

Imagine that you anc
your mother are having
breakfast together an
you spill milk all over the
table. What would you
say to your mother?

Test item 16

Imagine that your frienc
participated in a poetn
competition and jus
found out that he has los
What would you say tc
him?

Test item 18

You have come to visi
Joan with one of you
friends. You entered th
room and you
immediately saw that hit
favorite toy was near thi
door. A moment lar
your friend tells you thai
he has lost his toy an
asks you whether yol
have seen it. What woul
you say?

Test item 20

Imagine that you are i
your gran
house and she is a t
deaf. You just told hei
that you want a snac
because you are ver
hungry but she has nc
heard your well and sh
asks you AD
go for a w
would you tell her thai
t h anbt@vbkat you want,
you want a shack insteac
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Test item 21

You have arrived a
school and your frieng
Pau has not come. Mar
asks you if you know
why. Yesterday you say
that Pau hardly kept hi
eyes open and you thin
that he might me ilWhat
would you say to Maria?|

Test item 23

Imagine that there is

new girl in your class
You like music class very
much. One day you speg
with her and you want t
knowif she is also taking
music class. How woulg
you ask her?

Test item 25

You and your friend Pal
come to school and yo
think that you must han
in homework that the
teacher asked you to d
but you are not sure
What would you say t¢
the teacher?

Test item 27

Imagine that you ente
your frien
house, but when you ar
inside youcannot see het
You think that she mus
be in her room. Call her.

A few seconds go by an
nobody comes out. Yo
think that she might bg
upstairs and you call he
once again.

Test item 29

Imagine that your teache
has asked you to pair
some pictures of th
fairytale

Ri ding Hood
out that she has made
mistake and she i
showing you the fairytale
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Test item 22

Your friend just tripped
and fell down. What
would you say?

Test item 24

Imagine that you do nc
like bananas. You an
having desert after lunc
and you mother gives yo
one, sure that you lik
them. She is very sur
about it. You want to tell
her that yo do not like
bananas. What wouli
say?

Test item 26

Imagine that you haw
two friends, Paula ani
Marina, that did not know
each other. One day yo
decide to present them {
each other. What wouli
you say?

Test item 28

Imagine that your frienc
wants to invite you tc
come overafter school
but you also want tc
invite him/her to come
over to your house. Yol
want to convince him/he
to come over to youl
place. How would you
ask? What would yot
say?

Test item 30

Imagine that your frienc
Pere has participated in
dress competition and jus
found out that he ha
won. What would you
say?
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