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Abstract

The current study addressed deaf children’s ThedryMind (ToM) development as
measured by a battery of first- and second-ordéefbesks. Both a chronological age-
matched control group and a younger group of ph@alkcaged hearing children were
compared to a group of deaf children born to hgaparents. A hearing native signer
enacted each of the tasks, which were pre-recdrdeieo clips in English (SSE), British
Sign Language (BSL) and spoken English, in ordercoemsider all communication
preferences of the deaf children. Results reveatedifferences in performance between
the deaf and the young hearing children. Howewespie the inclusion of ToM tasks based
on their preferred mode of communication, the addfiren performed significantly worse
at the unexpected-content and second-order belskf tompared with their age-matched
controls. These findings imply a delay rather tladeficit in ToM in deaf children that
could be attributed to limited opportunities to gerse and overhear conversations about
mental states.
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1. Introduction

An essential element to successful communicatidhdsability to make inferences about the psycholdgstates of others
and to predict or explain their behaviour with refece to their mental states, feelings, beliefs dagires (Premack & Woodrulff,
1978; Wellman, 1990).The ability to attribute mergtates to others is known as “mind-reading” ovihg a Theory of Mind
(ToM; Povinelli & Giambrone, 2001).Some evidencdi@ates that deaf children, in particular, latengig or oral deaf children,
have a delay or a deficit in ToM compared to hepgne-schoolers (Peterson & Siegal, 1995) due ffacdties in language
acquisition and opportunity to talk about mentates. However, some more recent studies have sbomparable performance
between oral deaf and hearing children(e.g., ZiestV& Cohen, 2013).Language skill appears crucidbé able to pass ToM
tasks, but whether difficulty in passing tasks ass® ToM is due to difference in language develepinfHarris, de Rosnay &
Pons, 2005), or as a result of the language angfocessing demands of the tasks measuring ToM(eging an
interpreter)remains to be clarified(Bloom & GermaaQo).

1.1 False belief and language

Central to the development of a ToM is the capattitynderstand false beliefs: mistaken beliefs alduations held by
another person. Typically developing children aoguhis understanding between 4 and 5 years of(Agdiman, Cross &
Watson, 2001). In the standard false belief taskildl is told a story in which the central charadields a mistaken belief, for
example the location of an object (e.g., “The SAlhn marble task”; Baron-Cohen, Leslie & Frith, 98or the content of a
container (e.g., “the Smarties task”; Perner, Leeki& Wimmer, 1987). As the story unfolds, the cHileing tested becomes
aware of events that the main character does riness. While most 5-year-olds can easily diffeenttheir own view from that
of the main protagonist in the story, typically d®ping children aged 3 and younger do not undedstiaat the character will act
upon his/her mistaken belief rather than accordmghe child’s own knowledge (Wellman & Liu, 2008Beyond this age,
children begin to extend their understanding tosgréhe concept of multiple perspectives and apatedhat two people can
interpret the same situation differently (Selma@80d). By around age 7, a second-order false bl is passed by most
typically developing children, requiring the atuition of a first-order belief (Person A thinks X &nother person (Person B
thinks “Person A thinks X”; Baron-Cohen, 1989). Tiwginal version of this task, the so called “iceeam-task” (Perner &
Wimmer, 1985), involves a situation in which a tjohn”) knows that an ice-cream van has left thekgo go to the school, but
he believes that a girl (“Mary”) does not know tHis order to pass this task the child must diffitiste between factual reality
and the knowledge of each character in the story.

There are differences in the age at which ToM dgp®l but a child’s language ability appears to antdor such
variation. Evidence comes from studies showing laigg often develops in conjunction with ToM (Tagkrsberg, 2000) and a
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deficit in ToM is commonly observed in children kitifficulties in language; for example autism (€agrlusberg & Joseph,
2005), specific language impairment (Miller, 200ahd oral or late-signing deaf children (Woolfe, Wa& Siegal,
2002).Controversy circulates the debate on howtgxémguage relates to children’s ToM developmédne interpretation is
lexical enrichment, whereby a well-developed vodatyuof mental-state terms (e.¢hink, know) scaffolds conversations about
mental states (Ruffman, Slade & Crowe, 2002).Aléxely, it has been proposed that the verbal eatirfalse belief tasks
accounts for the relationship between ToM perforreaand language (Bloom & German, 2000). It candasoned that failing
the false belief task indicates a lack of undexditagof what is being asked.

1.2 Theory of Mind in deaf children

A population that consistently shows problems iMTis deaf children (de Villiers & de Villiers, 200®eterson, 2002,
2004; Peterson & Siegel, 1995, 2000; Schick, dievd, de Villiers & Hoffmeister, 2007). The vastjuarity of deaf children are
born to hearing parents (more than 90%), and hgviedlly demonstrated a delay and/or a deficit @aMT(Peterson & Siegal,
1995). More specifically, research has shown thagliage is a key component in the development if ifodeaf children. For
example, Peterson and Siegal (1999) found thapéhrmance of “late-signing” deaf children (dehfldren born into families
in which no-one uses a sign language) was impaiedative to hearing controls, native-signing andlateaf children, and
paralleled that of a group of autistic childrencbmtrast, deaf signing children of deaf parentsperform similarly or better than
hearing children on some ToM tasks (Courtin, 26@@&urtin & Melot, 2005).

It has been suggested that the difference in pegoce of deaf children with hearing parents is apgortunity to
converse about mental states. For example, PetarmbiSiegel (1995) proposed “the conversationabthgsis”, positing that it
is the lack of experience of conversing about mesttdes that leads to difficulty in acquiring Tdbt late-signing deaf children.
In addition, Courtin (2000) proposed that the gratical structure of sign language usage promotysitual perspective-taking
and structure necessary to represent a point-@f-ti@t is necessary to acquire ToM. Many late-signchildren’s hearing
families have limited or no skills in sign language it is plausible that this reduced opportuiityonverse about mental states
leads to such mind-reading difficulties (VaccarMsarschark, 1997).

More recent studies comparing deaf children wiffedgnt types of hearing amplification have yieldedonsistent results.
While Peterson’s (2004) study revealed a delay eifvben 3 to 5 years in ToM acquisition of deaf dfeih with cochlear
implants(Cls), studies by Peters and colleaguesdanly marginal delays in children with Cls betwe®and 12 years (Peters,
Remmel & Richards, 2009; Remmel& Peters, 2008)a Imore recent study, Ziv et al. (2013) found thatinger deaf Israeli
children (aged 5 — 7) with Cls performed as welhaaring children. Although it is possible that thereased auditory input from
Cls benefits ToM acquisition, there is much vatligpin false belief performance among childrentwiEls. Peters et al.’s (2009)
study revealed positive correlations between fakdéef scores and duration of implantation. In &iddj Ziv et al. (2013) noted
that a number of children with Cls who performeahyp also had low verbal ability. The heterogeneaifydeaf oral children’s
communication and linguistic background warrantgtica in directly linking levels of performance WiCls.

1.3 Assessment of ToM and language

Given the relationship between ToM and languageeld@vnent it may seem surprising that only a handfudtudies of

ToM development in deaf children have consideredjlage or signing ability of their participants. whyver, there are several
linguistic factors that can potentially affect therformance of deaf children. For example, many de#dren use a combination
of sign language (e.g., American Sign Language (A&LBritish Sign Language(BSL)) and oral commutiaa and there is
difficulty in assessing their ability simultaneoysls these languages do not always directly tremslames and terms of objects
and actions (Schick et al., 2007). The combinatiblanguages makes it difficult to accurately idignthe language ability of a
deaf child. While some researchers have taken smbyective measures of language ability such assdkeacher reports (e.g.,
Peterson &Siegal, 1999), others have attemptedséonuore objective measures such as the PeabodyeP\gicabulary Test
(PPVT: Dunn & Dunn, 1997) with oral deaf childrend., Ziv et al., 2013). However, these tasks atdo/be standardised with a
deaf population and often require a minimum le¥diearing to complete the tasks (Prezbindowski &érberg, 2003).

The combined use of oral and signed language isritapt as some results suggest that proficiengign language may
facilitate communicative experiences that resultmiental state understanding (Schick et al., 209&). sign language ability
(e.g., receptive or productive skills) is seldormsidered in many ToM studies with deaf childrenlagk of inclusion of a
language measure relies falsely on the assumgtairatl deaf parents communicate well in sign lagu(Tomasuolo, Valeri, Di
Renzo, Pasqualetti & Volterra, 2013; Van den Bodeef000). In one comprehensive study, Schick .e(28l07) found that
vocabulary, as measured by the standardised reeepiSL vocabulary test (Schick, 1997), significgnpredicted ToM
performance. Similarly, Jackson (2001) found th&LBeceptive language scores predicted performancilse belief tests of
late-signing deaf children.

Equally, it is important to consider that assessiegf children’s ToM abilities is challenging duwethe inherent impact
language has on the development of ToM. Many deiidren either have problems learning BSL or usglish to communicate,
so the possibility remains that difficulty with Totdsks is due to problems with language comprebangi particular, many deaf
children are heavily reliant on lip-reading, whiblecomes more difficult when reading the lip-pattenf someone who is
unfamiliar (e.g., due to a different accent). Intpatly, since the majority of deaf children growiaphearing families and attend
mainstream schools, BSL is not often the primantho@ of communication that is adopted. With hearamgplification—
increasingly, the use of Cls—many deaf childrey @l lip-reading in addition to residual hearingctimmunicate in a hearing
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environment. As children with a hearing impairmareg documented to have lower levels of languagepcenension (Marschark
& Wauters, 2008), it is possible that the diffiguitith ToM performance results from the heavily barnature of the task. For
instance, some previous studies have includedremild/ho fail control tasks: a clear indication ttta¢ task was not understood
(Jackson, 2001; Steeds, Rowe & Dowker, 1997). Attsrhave been made to overcome the language bpresented by ToM
tasks by adopting non-verbal (de Villiers & de Wi, 2000; Figueras-Costa & Harris, 2001) or pietoversions of false belief
tasks (Woolfe et al., 2002), to make them more sgibée to deaf children. However, one limitationna-verbal tasks is the
absence of pragmatic cues that can be gleanedféwiad expressions (Napoli & Sutton-Spence, 2010).

A recent study by Hao and Su (2014) posed an altem possibility: deaf children will be able tofén a protagonist’s
false belief and pass first-order ToM tasks if givdear eye-gaze cues. They proposed that a delanguage might make deaf
children more sensitive to visual than linguistires of mental states. Hao and Su used pre-recoided clips testing false belief
understanding in an older group of (9-13 years) dbddren. Deaf children’s performance was podtean younger hearing
controls (4-6 year-olds) in two conditions in whieh protagonist gave either ambiguous gaze cuesoggame cues, but
performance was similar between groups in the tharaition where clear eye-gaze cues were given.

One limitation commonly observed in studies invgating ToM in deaf children is that task administna requires the use
of an interpreter trained in BSL (or equivalentyedo limited ability in sign language of thoseaaxhing deaf children’s social
cognition(e.g., Hao& Su, 2014; Peterson, 2002, 22089; Peterson &Siegal, 1995, 1999; Petersonagditer, 2006). Reliance
upon an interpreter adds an additional demand ddreh’s attention, as switching back and forthwestn the interpreter and
experimenter is required. Although an interpretedsion of the task can be clear for some childtieere is a large variation in
BSL (or equivalent) skills in deaf children, as aditchildren fully learn to communicate in BSL. Madeaf children learn some
form of sign language: most commonly, Sign SuppmbEeaglish (SSE). It uses some BSL signs alonggid&en English in the
English word order, as well as using sign markershiow English grammar, for example the propositisith” (Sutton-Spence
& Woll, 1999).Further evidence is provided by S&hét al.’'s (2007) study, revealing that the ToMfpanance of late signing
and oral children was not as poor as earlier stubllae indicated. Schick and colleagues comparefiafiddren with hearing
children and found that while oral and late-signilegf children’s overall ToM performance was podhan that of native signers
and hearing children, by age 7 the oral childrgg€sformance on verbal false belief tasks was edpitao the comparison
groups. One important distinction is that the ekpenter is a CODA (child of deaf adult), meaningttehe has a native level of
sign language (ASL) and can communicate equally wigh signing and oral deaf children.

1.4The current study

Our primary aim in the present study was to tegtaup of deaf children on a battery of false betéesks (two trials of
unexpected-location; two trials of unexpected-coftand a second-order false belief task) presebted native signer (a
CODA) in pre-recorded video clips. Deaf childrep&rformance was compared to that of two controligsoof hearing children:
one group matched for non-verbal ability and chtogigal age (age-matched hearing); and a seconagg®priate group for
the first-order false belief task (younger hearing, 4 and 5 year olds). The group of deaf ckiddivas between 6 and 12 years of
age: the age at which typically developing childoam already pass first-order false beliefs, anthimithe age range second-
order false beliefs tasks are also passed (agel alove). The majority of previous studies investiigg ToM performance of
deaf children of hearing parents’ included onlyraug of pre-schoolers(Hao& Su, 2014; Peterson, 200Q4; Peterson & Siegel,
1995, 1999, 2000;Schick et al., 2007; Woolfe et 2002)and, to our knowledge, a second-order fakdeef task has been
attempted only once before with deaf children (8aok 2001).If deaf children show difficulty in pass false belief tasks, the
inclusion of two control groups enables us to deiee the severity of a deficit or delay in falselidfeunderstanding by
examining this in relation to the performance ofibleearing preschool-age children and age-matcbhetsp

A second aim was to explore the relationship betwiaaguage ability and false belief understandmgeéaf children. In
this study, the BSL receptive language measurenfidiey Holmes &Woll, 1999) was utilised with thoseaflehildren who used
sign language. As many of the deaf children retiedip-reading, the Craig’s Revised Lip-readingdntory (Updike, Rasmussen,
Arndt, & German, 1992) was also administered tarbrfior task failure resulting from a lack of undtanding of the language of
the task itself.

On the basis that the language demands of the wasllgl be minimised, it was predicted that deafdrkein would perform
more closely to the levels of the hearing childoarboth the first-order false belief tasks andgbeond-order false belief task. It
was also predicted that receptive language abiBi$L receptive skills or spoken English receptikéls -would predict deaf
children and younger hearing children’s ToM taskqrenance respectively.

2. Method and Materials
2.1 Participants

In total, 73 children participated in the study.efty-seven of the children were deaf. The critéstaselection of deaf
children were: 1) the presence of either moderatere or profound hearing loss in the better ealy @ne child was moderately
deaf, but the level of hearing loss was close ¢osthvere range, so moderate and severely deafeshidere grouped together.
Sixteen children were moderate-severely deaf (hgdoss above60db) and 11 children were profouddbf (hearing loss above
90db); aged between 6-12 years: the age at whitthflvst- and second- order belief tasks are ugymdksed in a hearing sample;
3) no known learning disabilities or concomitansadders such as attention deficit or autism; angatents who were both
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hearing. The deaf group consisted of 16 girls ahdbdys aged between 6 years 7 months and 12 yeamnth (mean age = 9
years OmonthsSD = 1 years 6 months). Their non-verbal ability wigsived from scores on the Coloured Raven Matrieess
(CRMT; Raven, Court & Raven, 1990) and their stadidad scores ranged from 70 to 125.

Table 1 displays individual demographic informatimn the deaf group of children. Twelve of the dnéin had one or
more parents who had some knowledge of sign, anthéother 15 children there was no member offahgly identified who
could sign. Of the 12children who had a family memiwho could sign 9 of these children had one famiémber and 3 had at
least 2 members of the family who could sign. Hoarewnly three parents in this sample of childresravproficient at BSL
signing (BSL Level 2 or above; minimum requiremémtschool teachers). All children received auditamplification and wore
their aids during testing: 14 wore Cls and 13 widés. Each participant attended one of five maimstreschools with special
units for hearing impaired children. The majoritfyahildren used SSE as their communication prefaggiiN = 25), and two
communicated mainly in BSL, although none werevessigners.

Table 1. Individual demographic information for ttheaf children

Partici CA (years; Degree Communication modeParents’ signinNon-verbal ability

Type amplification

pant months) hearing loss (Cl or HA) preference ability (CRMT)
Code*

B1 8;2 Severe HA BSL Level 2 110
Gl 10;2 Severe Cl BSL Level 1 75
G2 10;7 Severe HA SSE None 125
B2 8;11 Severe Cl SSE Level 1 120
G3 10;4 Severe Cl SSE Level 1 100
B3 6;11 Severe HA SSE None 96
G4 8:1 Profound Cl SSE None 70
B4 8:11 Moderate HA SSE None 125
G5 11:6 Severe HA SSE None 100
B5 8;11 Severe HA SSE None 75
B6 6;5 Severe HA SSE None 100
G6 7.0 Severe HA SSE None 90
G7 8:3 Profound Cl SSE Basic 95
G8 7:4 Profound Cl SSE Level 3 95
G9 9:1 Profound Cl SSE None 80
G10 6;7 Severe HA SSE Level 1 95
Gl11 8:4 Profound Cl SSE Level 2 120
B7 9:3 Severe HA SSE None 70
G12 11;10 Profound Cl SSE Level 1 100
B8 6;11 Profound Cl SSE Level 1 95
G13 11:6 Profound Cl SSE None 90
B9 9:1 Severe HA SSE Level 1 100
B10 12;1 Severe HA SSE None 115
G114 9;5 Profound Cl SSE Basic 95
B11 9:8 Severe HA SSE None 105
G15 8:4 Profound Cl SSE Basic 90
G16 7:8 Profound Cl SSE None 95

Note *B = Boy; G = Girl

Two controls groups were included in the study, #rel were categorised as an age-matched groupasinly children
and a younger group. The age-matched group ofalsritricluded 23 children with no hearing loss agetiveen 6 years 1 month
to 11 years 6 months and were matched with the daldren on gender (15 female), chronological &88) (M = 8 years 8
months,SD= 1 year6 months)and non-verbal ability. Table sptiiys mean CA, age range and non-verbal abili#yr(@asured by
the CRMT)for deaf and hearing age-matched and yewmgntrol children. Independent t-tests confirmea significant
difference in non-verbal ability between the dead age-matched hearing childre(8)=-.09,p=.93, or aget(48) =.77,p =.45.
The younger group consisted of 23 children (12 fejnwith no hearing loss, aged between 4 years Btimsoand 5 years 9
months M = 5 years 2 month§D= 4 months). This group was purposefully includedhaschildren were all at the age at which
the first-order, but not second-order, false bahsks are typically passed.

2.2 Language and communication measures

The deaf children’s language ability was measumsdgitheBSL Receptive Skills Tegterman, Holmes &Woll, 1999) and
the control group children were tested usingBhiéish Picture Vocabulary Scal8 edition (BPVS Ill, Dunn et al., 2009). These
measures were chosen in order to gain the bestastiof language ability in each of the groups.f@&#ddren were also tested
on lip-reading ability using th€raig Revised Lip-reading Invento@pdike et al., 1992). Table 2 displays the meeores for
language and lip-reading. Both the deaf and heawmgrol group children scored within the averagege on these measures.
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BSL Receptive Skills TeSteaf children who communicated via sign languageldding SSE) were tested for their level
of receptive skill in the syntax and morphologyBSL with the BSL Receptive Skills Test (Herman let 5999). At the time of
testing, this was the only available standardizeshsure that could be used with deaf children (&yéul 11) to estimate their
“signing age.” The test assesses children’s regsomns 40 pre-recorded signed sentences of incigeaffficulty. Children
respond by selecting the correct picture from dazhof three or four. The test takes approximaB&lyminutes to administer and
ends when a child gets four consecutive incorrestvars. The raw score is converted to a standatdizere to calculate a child’s
signing age.

Craig's Revised Lip-reading InventorfUpdike et al., 1992) tests word and sentence grition to ascertain the
communication level of deaf children. The test udieds a word test, used to record lip-reading acgui@ar selected phonemes,
and a sentence test to measure lip-reading for mbieate language patterns. The word recognitamk consists of two subsets
of words each with 33 items (e.g., “white”, phonertveh/). The sentence recognition task also costaim subsets each with 24
items (e.g., “a frog is hopping away from a boaBach word is accompanied by a pencil drawing tooanst for potential
differences in reading ability. Children are reqdito identify the correct item from a choice ofif. A total score is given with a
maximum of 114.

British Picture Vocabulary Scalé/erbal ability of the control children was testaith the British Picture Vocabulary
Scale, & edition (BPVS IIl, Dunn et al., 2009T his test measures receptive (hearing) vocabwi8tandard English of children
aged 3- 16 years. For each test item the test astnaitor says a word and the child responds bytpmjrto one of four pictures
that best explains the meaning of the word. Thegeaves are then converted into standardized stmzdculate a child’s verbal
age.

Table 2. CA, age range, non-verbal ability, andjlaage and communication measure mean scores amnthtadeviations (SDs)
for deaf, age-matched hearing and younger headnga groups

Children
Deaf Hearing age-matched Hearing younger
CA (years; months) 9;0 (1;6) 8;8 (1;6) 5;2 (0;4)
Age range 6;7-12;1 6;1-11;6 4;5-5;9
Non-Verbal ability (CRMT)a 97.26 (15.33) 97.61 (12.51) 105.43 (11.86)
Verbal ability (BPVS)a 104.0 (13.28) 103.57 (13.47
BSL Receptive a 96.23 (13.79)
Craig’s Lip Reading b 105.48 (10.6)

Note SD in parenthesi§standardised scor&ptal score
2.3 First-order false belief tasks: unexpected-tama

Two unseen change-in-locati¢funexpected-locationjtasks were presented. The first task was a sjightldified version
of Baron-Cohen et al.’s (1985) version of Wimmed &erner’s (1983) Sally-Ann false belief task: thie original paradigm, it
was necessary to finger spell the name of the ,daltich places further demands on both the childrattention span and
memory (Peterson &Siegal, 1995). A boy, therefoeplaced a second female character (Peterson &SEYR5; Steeds et al.,
1997). The child being tested was initially intredd to the characters and asked which doll wagithand which was the boy
(naming question). The task began with the girigda marble in a basket and then leaving the s&@nee she departed, the boy
appeared and moved the marble from the basket atnd ip his own box. When the girl returned, théld was asked;Where
will the girl look for the marble?’followed by two control question$Where is the marble now?(reality) and‘Where did the
girl put the marble in the beginningTmemory). In order to pass the task, the childreeded to correctly answer both the test
guestion and the control questions.

In the second trial of the false beliehexpected-locatieffHidden Cakes” - a boy placed a tray of cakes igreen
cupboard to cool down, and then went out to plagedond character, a girl, removed the cakes fl@mgteen cupboard and
placed them in the blue cupboard. When the boymetl the child was asked the belief questfdvihere will the boy look for
the cakes?”This was followed by the same two control questio

2.4 Standard false belief tasks: unexpected-content

The unexpected-contetdisks were based on the Smarties task describPeimer et al. (1987) and presented in two trials.
In this experiment, the first trial involved inilia presenting the child with a tube of sweets amtbll who was very hungry. The
sweets were the favourite of the hungry doll presbin the scene. First, the child was ask¥@dhat do you think is inside the
tube?” (control naming question). Once the child respdnd®marties” (or sweets or chocolates), the tubs emptied revealing
a red crayon. Once the unexpected object had batebagk inside the tube, the child was asked whathungry doll initially
believed the closed tube of sweets to containverat their own initial belief had been. In the saddrial, a cereal box was used,
which actually contained two pencils.

2.5 Second-order false belief task: Ice-cream story
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The second-order false belief task was based onctieream story used by Perner and Wimmer (198%tory was
enacted involving two dolls: a girl and a boy. T8tery involved three locations: a park (where adoeam van was located
originally), the girl's house and a school (the rieeation of the ice-cream van). At the start, bctidren are in the park and the
girl wants to buy ice-cream, but realises she lamaney and first must go home. While the girlégching her money, the ice-
cream van decides to go to the school. The boy gloes to look for the girl at her house, but thésgmother tells the boy that
she has gone to buy an ice cream. Meanwhile thehgiving left the house, sees the ice-cream vanfalfows it to the school.
The boy heads off to look for the girl. To be atdepass the task, the child needed to understamad twio people were thinking
sequentially: the boy will have a false belief abahere the girl has gone because an element aftting has not been seen (i.e.,
the boy does not know that the girl knows whereitBecream van is). The actor was pre-recordedating the task and asked a
series of probe and control questions to ensur&elieelements and sequences of the story had bemraiood and remembered
(e.g.,“Why did Mary go home?. The children's responses were recorded in writbemat by the experimenter. Feedback and
correction was given before continuing onto thetrsection of the narrative. The second-order ignogaquestion (a closed
guestion to assess whether the child understaatisht® boy is “ignorant” of the girl’s knowledge thfe new location of the ice-
cream van‘Does the boy know that the girl knows where thegéeeam van is?was then asked as the first test question and no
feedback was given. Following a memory aid, theysemded with two open-ended test questions: therskorder false belief
guestion (where does the boy think that the girl went to liegrcream?’) and justification(*why?” )(Sullivan, Zaitchik & Tager-
Flusberg, 1994).

2.6 Procedure

All the children were tested on a battery of tablet included four standard first-order false Hetesks, (two unexpected-
location tasks, and two unexpected-content taskg),one second-order false belief task. Each etalsl tested individually in a
quiet, vacant classroom in school. An experimeatat a teaching assistant were present during eating session. The tasks
were presented using a pre-recorded ToM scripts Tibt only allowed for greater control over adnti@gion of the different
ToM tasks, but pre-recording the tasks also remas@ue of the within-participant variation and disgyafrom the use of
multiple experimenters (e.g., Schick et al., 200His is an important consideration due to the iah#y social and emotional
nature of ToM tasks.

In order to minimise potential differences in thedarstanding of the stories, the tasks were prerded by an actor who
was a CODA, fluent in both BSL and English (i.ehearing native signer). The actor used both amichptippets and props and
narrated the stories, so to maintain one focuserathan dividing the children’s attention between experimenter and an
interpreter. Three versions of each task were prediuin BSL, SSE and spoken English to account far preferred
communication mode of all participants involvedtirs study. The stories were pre-recorded on aaligamcorder: the SSE and
English versions included sound in the recordifid® inclusion of SSE provided late-signing dealdrein with the option of
viewing the task in their everyday mode of commatian, or with additional cues instead of relyirededy on lip-reading. The
BSL and SSE clips were validated by two deaf adbltsh at BSL Level 3).Twenty-five deaf childrerewied the task in SSE and
two in BSL. The version was selected based on thesdeachers’ assessment of communication mode.h€hring control
children viewed the task in spoken English.

The children were seated in front of a computeeecrand the experimenter sat beside them. The mradrich the four
first-order false belief tasks were presented wamterbalanced, followed by the presentation of¥beond-order false belief
task. The children’s answers to the on-screen ‘actprestions (signed or verbal response) were decbiin writing by the
experimenter. The videos were paused to give lliidren time to respond to the questions. Eactste could be repeated
once if necessary. Although the experimenter waspstent in BSL, a teaching assistant, fluent in B®Iid experienced in
communicating in SSE, accompanied all the deafdotril to ensure accuracy of answers recorded. Tdehiteg assistant sat
behind the child and experimenter, so not to distthhe child when viewing the videos. Children weieen one point if they
correctly answeretivhere will X look?” in response to the changed-location tasks angome if they correctly answered their
own beliefand theother’s beliefquestions on the unexpected-content tasks; a niaxiof one point was awarded for each of the
four first-order false belief trials. Participaniere awarded one point if they correctly answeresl decond-order false belief
task.

3. Reaults

The data was not normally distributed and there avieck of homogeneity of variance within groups,nen-parametric
tests were carried out. Table 3 displays the memanb standard deviations (SDs) of scores on the pawted-location,
unexpected-content and second-order false beb&bsthor the three groups. Kruskall Wallis testsevearried out comparing the
three groups of children — deaf, hearing younged age-matched hearing — on each of the falsefttal&s (Table 3). No
significant difference was found between the groygesformance on the unexpected-location trialsoupr differences did,
however, emerge in performance on the unexpectetiabtrials and the second-order false belief.task

Table 3. Mean scores and Kruskall-Wallis tests iffeitnce comparing deaf and hearing children'sfggarance on the false
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belief tasks
Mean rating
Task Deaf Hearing Hearing age- H p N2
younger matched (df=2)
Unexpected-location a 1.59 (.69) 1.35(.93) 1.8%)(. 4.23 A2 .06
Unexpected-content a 1.41 (.84) 1.43 (.79) 1.96)(.2 9.08 .01 13
Second-order b .04 (.19) 13 (.34) .70 (.47) 30.14 .005 42
(n=1) (n=3) (n=16)

Note: SDs in parenthesi&maximum 2 points:maximum 1 point

Post-hoc Mann Whitney U tests (with Bonferroni correction$ p<.02) testing differences between groups on the
unexpected-content task showed that the age-mateterihg children performed significantly bettearirthe deaf children (U =
206.0,z=-.2.81,p = .005r = .21) and the younger hearing children (U = 170.8,-2.87,p = .004,r = .42), but there was no
significant difference between the younger heacinigdren and the deaf group children (U = 31@.6,-.01,p = .99,r = .001).

Table3 shows a greater proportion of age-matchedirtge children it = 16) passed the second order false belief task
compared to both the deaf children5 1) and the hearing younger children<3). Chi-square tests of independence confirmed
that the number of age-matched hearing childresipgghe tasks was significantly greater than htethaf and hearing younger
children (deafy? = 24.01, df = 1p <.001,® = .69; hearing young? = 30.56, df = 1p <.001,® .82). There was no significant
difference between the number of deaf and hearogpg children passing the second-order false bilghf §2 = 1.47, df = 1p =
22,0 =.17).

The deaf and age-matched hearing control childrereall within the age range at which both firstd #econd-order false
belief tasks are typically passed. These resuéirefbre suggest that deaf children’s performanc¢herunexpected-content and
second-order false belief tasks lagged behind gieenaatched hearing control group, but paralleled t¢ii the younger group of
hearing children who were within the age range thaypical for passing the first-order, but noe thecond-order, false belief
task. A within subject analysis (Wilcoxon) of dedfildren’s unexpected-content and unexpected-locatsk scores found no
significant differenceZ = -1.08,p =.28, r = .21), suggesting that the unexpectedestdrtask was not more difficult than the
unexpected-location task for the deaf group childre

Factors predicting performance

Means and SDs of scores of the subgroups of delgfret grouped on hearing amplification and whethenember of
their family signed are displayed in Table 4. Theafdchildren were compared on their first-ordesdabelief performance
according to level of deafness — profoutdi{ 11) or moderate-sever&l & 16) (Table 4). Mann Whitney U tests showed no
significant difference between moderate-severebf @ad profoundly deaf children on either the ureeted-location tasks, U =
68,z=-1.23,p = .34,r = .18, or the unexpected-content tasks, U = 755,72,p =.54,r =.11.

Table 4. Means and SD of subgroups of deaf childdénided by hearing amplification, level of deadseand whether a family
member signed)

Cl or HA Level of deafness Signing family member
Cl HA Moderate- Profound Yes No
Severe
(N =14) (N=13) (N=16) (N=11) (N=12) (N=15)
Unexpected-location 1.57 (.65) 1.62 (.77) 1.67 (.70) 1.45 (.69) 1.5 (.80) 1.64 (.63)
Unexpected-content 1.43 (.85) 1.38 (.87) 1.5 (.82) 1.27 (.90) 1.17 (.94) 1.64 (.74)

Note: SDs in parenthesis

Further analysis was conducted with multiple regjoes analyses to investigate the relationship betwsge, non-verbal
ability (CRMT), verbal ability (BSL receptive langge for deaf children and BPVS for hearing childirand performance on
each of the false belief tasks. For the deaf ohildtip-reading, type of hearing amplification (eddas 0 = CI, 1 = HA) and
signing ability of the parents (coded as 0 = noegigmce, and 1 = at least one of the parents cpgm) giere also included for the
sample of deaf children. Analysis revealed thatdieaf children’s scores on the unexpected-locdtitse belief task, lip-reading
ability score was the only significant predictorpErformance of the group of deaf children (TableFor the age-matched and
younger hearing children, none of the factors Sicgmtly predicted performance.

For the unexpected-content task, the BSL recemn@e was a positive and significant predictor e&fdchildren’s
performance, and lip-reading ability marginally gicded performance, but the remaining factors weme-significant (Table 6).
None of the factors significantly predicted the -aggtched hearing children’s performance. Verbalitgbivas found to be a
strong, positive predictor of the performance & ylounger hearing on the unexpected-content taskbath age and non-verbal
ability were marginal predictors.
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Table 5. Summary of multiple regression analysesvhriables predicting the groups’ (deaf; age-matciearing; younger
hearing) performance on the unexpected-locatisefatlief task

Deaf Hearing age-matched Hearing younger

B SEB i B SEB B B SEB B
Non-verbal (CRMT) .01 .01 A7 -.01 -.01 -.03 .02 .02 .03
Age .02 .01 43 .01 .01 A7 .06 .05 .26
BPVS - - - .01 .01 1.8 .02 .03 .32
BSL receptive -.01 .01 .30 - - - - - -
Craig’s Lip-reading .04 .02 54* - - - - - -
Hearing amplification -.26 .36 -.20 - - - - - -
Family signing level -.26 .38 -.19 - - - - - -
R? .38 19 27
F 1.42 1.48 2.36

Note:* p<.05

Due to floor effects in both the deaf and youngearing children’s scores on the second-order faddief task, it was not
possible to examine factors predicting the perforeeaof these groups of children. For the age-madittiearing children’s
performance on this task (R?= .21, F = 1.72, MSEGs p = .20), age was found to be a significaatjmtor ¢ = .52, p =.04),
whereas non-verbal ability & .20, p =.42) and verbal ability were npt .00, p =.99).

Table 6. Summary of multiple regression analysesvariables predicting the groups’ (deaf; age-medcimearing; younger
hearing) performance on the unexpected-conterd fadtief task

Deaf Hearing age-matched Hearing younger

B SE B B SEB B B SEB p
Non-verbal (CRMT) -.02 .01 -31 .01 .01 17 -.03 .01 -.44t
Age -.01 .01 -14 .00 .01 -.01 .07 .04 .40t
BPVS - - - -.01 -.01 -.33 .05 .01 67
BSL receptive .03 .01 AT* - - - - - -
Craig’s Lip-reading .03 .02 37t - - - - - -
Hearing amplification -.07 .38 -.05 - - - - - -
Family signing level .29 .40 .18 - - - - - -
R2 .46 .09 .39
F 2.84* .65 3.96*
Note: p<.10;* p<.05; ** p<.01

3. Discussion

The main aim of the current study was to compaegotirformance of a group of deaf children on aebatbf pre-recorded
first- and second-order false belief tasks witht thfatwo groups of hearing control children: a ygen group of pre-schoolers
who were the age at which first-order false batesks are typically passed, and an age-matcheg grho were within the age
range that second-order false belief tasks are pdssed (7 years and above).Attempts were maddnioise the language
demands of the task by employing a native sign€@®A)who was pre-recorded conducting the taskalithe communication
modes used by the children included in the studl,BSSE and spoken English. The appropriate fiipsalvere then presented
to each participant.

The results showed that the deaf children’s peréoree on the first-order false belief tasks — bbthunexpected-location
and unexpected-content trials — paralleled the geugroup of hearing children. Comparable perforreanith pre-school aged
children contrasts with the results of several jies studies using interpreters to test ToM in-&gming and oral deaf children
(Hau & Su 2014; Peterson, 2002, 2004; Petersongbid 995, 1999). The better performance of thé cleitdren in comparison
to pre-schoolers in the present study suggestsheantage of employing a CODA to record the admiaiiin of false belief tasks
to maximise clarity and understanding, and to miséinthe demands on visual attention.

The purpose of the second control group — the agfetad controls — was to determine whether the ciglfren had age-
appropriate ToM skills. Despite minimising the laage demands of the task, the deaf children in ghidy showed poorer
performance than the age-matched controls on thgpatted-content task, but there was no signifidiéférence in the group’s
performance on the unexpected-location task. Thesdts are similar to those found by Schick e{2007), suggesting a delay
rather than a deficit in ToM.
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The deaf children were within the age range tyhjodéveloping children are able to pass secondrdiase belief tasks
(age 7+ years), however, only the age-matched riggatildren were able to pass the second-ordeeftteial (70% pass rate):
only one deaf child and three younger hearing gichilairen passed this task. Criticism could bed@d for the use of a second-
order false belief task with deaf children duetshighly verbal nature, yet some studies have estgd that verbal ToM tasks
might facilitate children’s understanding. For exden Hollebrandse, van Hout and Hendriks (2012)nébuhat typically
developing hearing 7-year-old children performettdvein the verbal than the non-verbal false befésks. Hollebrandse and
colleagues suggest that language supports exmga#foning about beliefs possibly assisting the itivgnsystem to monitor and
keep in mind beliefs attributed by people to otheople; in contrast, the non-verbal task did natehthe questions throughout
that helped to keep track of this process of reiagonn keeping with this hypothesis, deaf childteave been found to perform
no better on non-verbal than verbal first-ordesdabelief tasks in a number of previous studiesMtliers & de Villiers, 2000;
Figueras-Costa & Harris, 2001; Woolfe et al., 2002)

The second aim of this study was to investigateréfetionship between the language ability of theipipants and false
belief performance. A significant positive relatstip between lip-reading ability and performancetlo® unexpected-location
tasks was found, and lip-reading also marginalgdpmted performance on the unexpected-content.tabks suggests that access
to spoken language (as indicated by lip-readindinised to better success of the deaf childrenadsef belief tasks. Importantly,
these results are unlikely to be attributed sintplyhe children’s lack of understanding of the tesfuirements: unlike previous
studies, which have chosen to include children fdiled control tasks (Jackson, 2001; Steeds e1897), all the children in this
study had passed the control questions. In additiare was taken to minimise the language demdtie dask.

As predicted, a significant positive relationshipsafound between performance on the unexpecteeubtask and deaf
children’s language skills as measured by the B&leptive skills test. These results are consistétht other studies that have
shown a relationship between deaf children’s lagguaapacity and success in passing false-belik$ {@ackson, 2001; Schick et
al., 2007; Woolfe et al., 2002).Similarly, receptivocabulary (as measured by the BPVS) also pestlitte younger hearing
children’s unexpected-contents task performangepating the literature investigating ToM and retdep language in typically
developing children (Gola, 2012; Nelson, 2005; Walield, 2000). The accumulation of our findingsttwthat of previous
literature clearly highlights an important role laihguage in understanding false beliefs. In thee aalsdeaf children, their
understanding of false beliefs appears to be &ffeby language ability related to language devetpmather than poorer levels
of language impacting ability to understand thé ieself.

Interestingly, verbal ability as measured by thé/BRIid not predict the age-matched hearing childrperformance in
the second-order false belief task as has prewidusén found (Filippova & Astington, 2008; HasseihoMéhler & Grube,
2005), but the age-matched hearing children didvshosignificant improvement with age. Factors ottiean language may
underlie hearing children’s improvement in perfonoa with age and the deaf children’s inability grfprm at this task. While
some believe that increased social knowledge frat@ractions with siblings may be essential to tlamdition from first- to
second- order false belief, others argue that thieal difference may lie in improvements in ex#ea functions (e.g., working
memory and inhibition) as well as language (Mil009, 2012).

There are a number of constraints to the languaapsures for deaf children utilised in this studyiM/the deaf children
scored within the average range on the BSL recesthills test, it is possible that this measurertiti capture the extent of their
language abilities. Many deaf children use a coatim of sign (ASL/BSL) and spoken English to conmicate, and there is
difficulty in assessing these languages simultagigoas the languages do not always directly comedpn level of difficulty.
There is currently no standardised measure of teeepr productive vocabulary for deaf children efé is a definite need for the
development of language measures that are stasddritir deaf children using both spoken and sidarduage that can be
responded to in both modalities (Haug & Mann, 208&hick et al., 2007).

The specific relationship between ToM and languageains unclear (Harris et al., 2005) and it isangnt to note that
this study has not attended to a number of langhgpetheses of ToM. The BSL receptive languagettestwas utilised does
not, for instance, investigate the syntax of setgenomplementation. To understand this aspect mjuage requires the
ownership of syntactic structures including thdsat @llow the embedding of false propositions witttue statements (e.g., “the
boy knows that the girl [falsely] thinks he’s gateethe park.”).In addition to vocabulary, Schickakt(2007) found this ability to
be predictive of deaf children’s ToM performancaeggesting that complements may have a role in Hi@yato discuss and
represent mental state concepts. More recentlyilliers and de Villiers (2012) found that a serttahcomplements task with
verbs of communication was the best predictor arsbi@nguage measures over and above vocabularnermerg syntax.
Similarly, while receptive vocabulary has been shaabe related to false belief understanding ithiearing (e.g., Gola, 2012)
and deaf children (ASL: Schick et al., 2007), Nal§@005) has suggested that these general measutaaguage reflect
children’s conversation with adults, including togirevolving around mental states, making themebettiuipped to utilise
mental verb inputs. The current study’s resultsgesgy that more specific measures of mental statabwdary may therefore be
necessary given that general language ability noaye the only factor in the development of ToM.

While some studies have shown comparable perforenaetween hearing and deaf children with Cls (Ziale 2013),
there is great variability in performance. In thegent study, hearing amplification (HA or Cl) didt predict success on the
false-belief tasks. The heterogeneity of the desdutation both in terms of communication mode (spokanguage, signed
language, bilingual) and type of hearing amplificatmakes it difficult to generalise the findingsall deaf children. A far larger
sample would be necessary to compare children &oange of communication backgrounds and explopoitant factors such
as age and duration of cochlear implantation.
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It is important to note that a number of studiegehdemonstrated that late-signing and oral dedfier are not entirely
mind-blind, looking at the broader picture by exaimg early and later emerging aspects of mentaé staderstanding. For
instance, Want and Gattis (2005) found the nonaleskill of goal-directed imitation (i.e., imitatinby inferring a goal of an
observed behaviour, such as touching an ear)to liact in late-signing deaf children, and de Viliand de Villiers (2012)
demonstrated that deaf children were on par widir thearing peers on deception games. Interestingiyplement syntax was
found to predict performance on false-belief tadksd, not deception games. It was reasoned thatfptienecan be handled by
behaviour rules without needing to reference mestates. Deaf children’s delay in ToM appears toekelusive to the
representation of cognitive states that do or daesemble perceived reality (Schick et al., 2007).

The results of this study suggest that the langudglay evident in some deaf children is relatedtheir ToM
understanding. It is of particular importance thkticians and teachers working with deaf childame aware of the potential
difficulties deaf children may have in understagdihe mental states of others. This awarenesspiscidly important in the
context of increasing numbers of deaf children peddlucated in a mainstream setting (approximat&Bp;8National Deaf
Children’s Society, 2010).While the exact role ahduage still needs to be clarified, the resultghid study nevertheless
highlight the importance of the relationship betwénguage skill and mental state understanding.

Intervention work has recently begun to improvefdddldren’s false belief understanding by usingught bubbles to
represent mental state understanding (Wellman &rBen, 2013). In addition, recent group intervemtgtudies in typically
developing populations encouragingly suggest tlafieted conversation about mental states signtficamproves ToM
performance(Lecce, Bianco, Devine, Hughes & Baeer?®14). Future research should be extended atinddraining to deaf
children in need of support in ToM development; dgample, with the use of picture books that reglkitowledge of false belief
(e.g., Little Red Riding Hood; Stanzione & SchidQ14) and implementing tasks and group work thatefs interactions
prompting mental state talk.

Acknowledgements

Grateful thanks go to Antony Hall for helping teeate and sign ToM videos used as stimuli in thiggat and to Chalky
Wan colleagues at Cambridge Regional College foievéng the videos. Thank you also to all of thetiggpating children and
parents. This project was funded by an Anglia Ruskniversity (Cambridge, UK) research bursary amrtsupport is greatly
appreciated. The support of the Economic and S&eakarch Council (ESRC) is also gratefully ackealged. XXXXXXXX
was supported by the ESRC Deafness and Cognitidhanguage Research Centre (DCAL) GrantRES-620a22-0

References

BaronCohen, S. (1989). The autistic child's theory ofidniA case of specific developmental deldgurnal of Child Psychology
and Psychiatry, 3@), 285-297.

Baron-Cohen, S., Leslie, A. M., & Frith, U. (198Boes the autistic child have a “theory of min@&gnition, 211), 37-46.

Bloom, P., & German, T. P. (2000). Two reasonsb@anaon the false belief task as a test of TheoMinfl. Cognition, 771),
B25-B31.

Courtin, C. (2000).The impact of sign languagetmndognitive development of deaf childrdournal of Deaf Studies and Deaf
Education, $3), 266-276.

Courtin, C., &Melot, A. (2005). Metacognitive despiment of deaf children: Lessons from the appearameality and false
belief tasksDevelopmental Science(1§, 16-25.

de Villiers, J. G., &de Villiers, P. A. (2000). Lguistic determinism and the understanding of falsléefs. In P. Mitchell, & K.J.
Riggs., (Eds)Children’s reasoning and the mirjdp.191-228). Hove, England: Psychology Press/Ta§lBrancis.

de Villiers, P.A., & de Villiers, J.G. (2012). Dgutéon dissociates from false belief reasoning iafddildren: Implications for the
implicit versus explicit theory of mind distinctioBritish Journal of Developmental Psychology, 388-209.

Dunn, L. M. & Dunn, L. M. (1997)Examiner's manual for the PPVT-IIl: Peabody PictMmabulary Test - Third EditiorCircle
Pines, MN: American Guidance Service.

Dunn, L.M., Dunn, D.M., Sewell, J., Styles, B., Bska, B., Shamsan, Y. & Burge, B. (200%e British Picture Vocabulary
Scale. BPVS: Third Edition. Manu#london: GL Assessment.

Figueras-Costa, B., & Harris, P. (2001). Theorynirid development in deaf children: A nonverbal tddialse-belief
understandinglournal of Deaf Studies and Deaf Educatiof2)692-102.

Filippova, E., &Astington, J. W. (2008). Furthene@éopment in social reasoning revealed in discous® understandingChild
Development, 19), 126-138.

Gola, A.H. (2012). Mental state input for promoticigldren’s theory of mind: A training stud@ognitive Development, 284-
76.

Harris, P. L., de Rosnay, M.,& Pons, F. (2005).Lsage and children's understanding of mental st@i@sent Directions in
Psychological Science, (@), 69-73.



Confronting the Language Barrier: Theory of MindDaaf Children11

Hasselhorn, M., Mahler, C., &Grube, D. (2005). Tiyeof mind, working memory, and verbal ability inggchool children: The
proposal of a relay race model of the developmeat@pendencies. In W. Schneider, R. Schumann-HdagsieB.
Stodian (Eds)Young children’s Cognitive Development: Interreaships among Executive Functioning, Working
Memory, Verbal Ability, and Theory of Minghp. 219-237). Mahwah, New Jersey: Taylor & Franci

Hao, J. & Su, Y. (2014).Deaf children’s use of cieigual cues in mindreadinesearch in Developmental Disabilities, 35
2849-2857.

Haug, T. & Mann, W. (2008).Adapting tests of signguage assessments for other sign languageswiéiw of linguistic,
cultural and psychometric problendaurnal of Deaf Studies and Deaf Education13 138-147.

Herman, R., Holmes, S., &Woll, B. (1998%sessing British Sign Language Development: Rieeepkills TestColeford, UK:
The Forest Bookshop.

Hollebrandse, B., van Hout, A., &Hendriks, P. (2p12hildren’s first and second-order false-beledisoning in a verbal and a
low-verbal taskSynthesel-13.

Jackson, A. L. (2001). Language facility and theofrynind development in deaf childrejournal of Deaf Studies and Deaf
Education, 3), 161-176.

Lecce, S., Bianco, F., Devine, R.T., Hughes, C.&&jee, R. (2014). Promoting theory of mind dummiddle childhood: A
training programJournal of Experimental Child Psychology, 132-67.

Marschark, M., & Wauters, L. (2008). Language cosmension and learning by deaf students. In M. Med®& P.C. Hauser
(Eds.)Deaf Cognition: Foundations and Outcon{pp.309-350). New York: Oxford University Press.

Miller, C. A. (2001).False belief understandingchildren with specific language impairmedaurnal of Communication
Disorders, 341), 73-86.

Miller, S. A. (2009).Children’s understanding otead-order mental staté3sychological Bulletin, 135), 749-773.
Miller, S.A. (2012)Theory of Mind: Beyond the preschool yedtsw York, USA: Psychology Press, Taylor & Fran@isup.
Napoli, D. J., & Sutton-Spence, R. (2010). Limibais on simultaneity in sign langualganguage, 8@), 647-662.

National DeafChildren’s Society. (201®Jands upforhelp! Givingdeafchildren a fair chancsatoolRetrievedMarch 10,2015,
fromwww.ndcs.org.uk/document.rm?id=5235

Nelson, K. (2005). Language pathwaysintothecommuafitinds. In J.W.Ashington, & J.A. Baird (Eds.)
Whylanguagemattersfortheoryofmirfd.26-49). New York: Oxford University Press.

Perner, J., Leekam, S. R., &Wimmer, H. (1987). €hrearolds' difficulty with false belief: The case forcanceptual deficit.
British Journal of Developmental Psychologf2)s 125-137.

Perner, J., &Wimmer, H. (1985). “John<i> thinks<firat Mary <i> thinks</i> that...” attribution of sead-order beliefs by 5-to
10-year-old childrenJournal of Experimental Child Psychology(3Q 437-471.

Peters, K., Remmel, E., & Richards, D. (2009). Leage, mental state vocabulary, and false belieérstadnding in children with
cochlear implantd.anguage, Speech, and Hearing Services in Sché®3), 245-55.

Peterson, C. C. (2002). Drawing insight from pieirThe development of concepts of false drawingfalse belief in children
with deafness, normal hearing, and auti§hild Development, 13), 1442-1459.

Peterson, C. C. (2004). Thearf+mind development in oral deaf children with cochlieaplants or conventional hearing aids.
Journal of Child Psychology and Psychiatry(@5 1096-1106.

Peterson, C. C. (2009). Development of sec@initive and communication skills in children baleaf.Scandinavian Journal of
Psychology, 5(), 475-483.

Peterson, C. C., &Siegal, M. (1995). Deafness, emsation and theory of mindournal of Child Psychology and Psychiatry,
36(3), 459-474.

Peterson, C. C., &Siegal, M. (1999). Representimgi worlds: Theory of mind in autistic, deaf, amatmal hearing children.
Psychological Science, (), 126-129.

Peterson, C. C., &Siegal, M. (2000). Insights ititeory of mind from deafness and autigvtind & Language, 18.), 123-145.

Peterson, C.C., & Slaughter, X. (2006). Telling stary of theory of mind: deaf and hearing childserarratives and mental state
understandingBritish Journal of Developmental Psychology, 281-179.

Povinelli, D.J. & Giambrone, S.(2001). Reasoningulbeliefs: A human specializatio€hild Development, {3), 691-695.
Premack, D.& Woodruff, G. (1978). Does the chimpambave a theory of mind? Behavioural and Braier®as, 1(4), 515-526.



Confronting the Language Barrier: Theory of MindDaaf Children12

Prezbindowski, A. K., & Lederberg, A. R. (2003).¢dbulary assessment of deaf and hard-of-hearindrehifrom infancy
through the preschool yeadournal of Deaf Studies and Deaf Educatiof#)8383-400.

Raven, J., Court, J.H., & Raven. J. (1990). Coldymmgressive matriceManual for Raven’s Progressive Matrices and
Vocabulary Scales.

Remmel, E., & Peters, K. (2008). Theory of mind amjuage in children with cochlear implanteurnal of Deaf Studies and
Deaf Education, 1#), 218-236.

Ruffman, T., Slade, L., & Crowe, E. (2002).The tigla between children's and mothers’ mental seglage and Theory-of-
Mind understandin@hild Development, {3), 734-751.

Selman, R. L. (1980Jhe growth of interpersonal understanding: Develeptal and clinical analysedNew York: Academic
Press.

Schick, B. (1997)The American Sign Language vocabulary tBstilder, CO: University of Colorado at Boulder.

Schick, B., de Villiers, P., de Villiers, J., & Haofeister, R. (2007). Language and theory of mindtukly of deaf childrerChild
Development, 1), 376-396.

Stanzione, C. &Schick, B. (2014). Environmentalgaage factors in Theory of Mind development: evaefrom children who
are deaf, hard-of-hearing or who have specific lagg impairmenflTopics in Language Disorders, 34), 296-312.

Steeds, L., Rowe, K., & Dowker, A. (1997).Deaf dnén's understanding of beliefs and desidesrnal of Deaf Studies and Deaf
Education, 23), 185-195.

Sullivan, K., Zaitchik, D., & Tager-Flusberg, H.994). Preschoolers can attribute second-orderfbelievelopmental
Psychology, 3(B), 395-402.

Sutton-Spence, R., &Woll, B. (199%he linguistics of British Sign Language: An intustion Cambridge, UK: Cambridge
University Press.

Tager-Flusberg, H. (2000). Language and understgndinds: Connections in autiskdnderstanding Other Minds: Perspectives
from Developmental Cognitive Neurosciengel 24-149.

Tager-Flusberg, H., & Joseph, R. M. (2005). Howglzage facilitates the acquisition of false-belisflerstanding in children
with autism. Paper presented at WWhy Language Matters for Theory of Mind, Apr, 2008iversity of Toronto, Toronto,
ON, Canada; this Chapter Originated from the Afoeetioned Conference.

Tomasuolo, E., Valeri, G., Di Renzo, A., PasqualBtt & Volterra, V. (2013). Deaf children attendidifferent school
environments: Sign language abilities and theomyiofd. Journal of Deaf Studies and Deaf Education(1)812-29.

Updike, C. D., Rasmussen, J. M., Arndt, R., & Gamna. (1992). Revised craig lipreading inventdgrceptual and Motor
Skills, 741), 267-277.

Vaccari, C., &Marschark, M. (1997). Communicaticetween parents and deaf children: ImplicationsSiocial-emotional
developmentJournal of Child Psychology and Psychiatry(B8 793-801.

Van den Bogaerde, B. (20000put and interaction in deaf familiegzOTT/LOT.

Walkenfield, F.F. (2000Reminder and language effects on preschoolers’ meraports: Do words speak louder than
actionqPhD dissertation). City University of New York Glate School, New York.

Want, S. C., &Gattis, M. (2005). Are “late-signind&af children “mind blind"? Understanding goaletitedness in imitation.
Cognitive Development, 22), 159-172.

Wellman, H. (1990). Child’s theory of mind. Camlgé MA: Bradford Books.

Wellman, H. M., Cross, D., & Watson, J. (2001). Mabalysis of theorpf-mind development: The truth about false bel@iild
Development, 13), 655-684.

Wellman, H. M., & Liu, D. (2004). Scaling of Theeof-Mind tasks.Child Development, 18), 523-541.

Wellman, H.M., & Peterson, C, C. (2013).Deafnelssught bubbles, and theory-of-mind developmBatvelopmental
Psychology, 4@.2), 2357-2367.

Wimmer, H., &Perner, J. (1983). Beliefs about Heli®kepresentation and constraining function ofngrbeliefs in young
children's understanding of decepti@uagnition, 181), 103-128.

Woolfe, T., Want, S. C., &Siegal, M. (2002). Sigspoto development: Theory of mind in deaf childi@hild Development,
73(3), 768-778.

Ziv, M., Most, T., & Cohen. S. (2013).Understandofgemotions and false beliefs among hearing childrersus deaf children.
Journal of Deaf Studies and Deaf Eduoat 18(2), 161-174



