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ABSTRACT

Individuals diagnosed with AspergeiSyndrome (AS) have marked impairments in
social interaction, including difficulty expressing and perceiving thoughtstions and
intentions This deficit may be due in part to a delayed or underdegdl®peory of Mind
(ToM). The pevious research investigating ToM in individuals with AS has been inconclusive.
The purpose of this study was to compare three Theory of Mind (ToM) tasks, presented via three
different modalities, to evaluate the recognitadrcomplex emotions and mental states in
adolescents witAS compared to typically developing adolesceR&rticipantsn this study
included twenty adolescents: 10 adolescents Aftland 10 typically developingdolescents
matched byage and gendePaticipants were administered three ToM tasks differingnode of
stimuli presentation: sisual mentalizing (VM) task; an auditory meligang (AM) task; and, a
visual+auditory mentalizing (VAM) task.Results were analyzed utilizing a factorial analpsis
variance (ANOVA).No significantdifferencewas foundbetweerthe groups overall, or between
thegroupsby task.A pairwiseanalysisof the data revealed nesignificantdifferences between
visual only (VM) compared to auditory only (ANdyesentation o$timuli; however significant
differences were found between visual only (VM) stimuli compared to the combination of visual
+ auditory (VAM) stimuli, and between auditory only (AM) stimuli compared to the combination
of visual + auditory (VAM) stimuliThese results indicated that the recognition of complex
emotions and mental states increased when the stimuli were presented through the combined
visual and auditory channelSlinical implications of these findings were discussed

Recommendations were madw future researcmvestigating ToM in individuals with AS.
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CHAPTER ONE: INTRODUCTION

Importance of the Study

Asperger 0s Sypedasivadeeelofmerda disordehasacterized by
impairmentsin social interaction, including difficulties in social communication and the ability
to express and perceive thouglasiotions andintentions(American Psychiatric Association
[APA), 200Q Gillberg & Gillberg, 1989; Gillberg, 1991Additional synptomotologymay
includesocial isolation, narrow interests, obsessive routines, repetitive behaviors, motor
clumsiness, and egocentricity (APA, 2000; Gillb&rgsillberg, 1989; Gillberg, 1991). These
individuals typically demonstrate stronger versklls (e.g., extensive vocabulatan non
verbal skills(i.e., expressing and perceiving rReerbal communication)APA, 2000) The
disorderis detrimental taghei ndi vi dual 6s ability to readily er
interactionsworsening over tim. A diagnosis of AS typically cannot lmeadeconfidently until
after the age of five years and is often matdeuntil the child has beeim schoolfor some time
(Gillberg, 2002)As per ger 6s Syndr ome (oAS8Sutofevery1tO9Opi cal | y 1
individuals and is five times more common in males than females (APA, 2000; Ozonoff,
Dawsom, & McPartland, 2002).
Impairments in social understanding and interactions with qtb@msmonly exhibited in
individuals with AS may be the result of an vaievebped Theory of MindBowler, 1992)
Theory of Mind(ToM) refers to the ability tnferanot her 6s ment al states,
motivations, beliefs, and intentis without being directly tol(BaronCohen, 1995Baron
Cohen, 2001BaronCohen, 2008)These skills are important for normal communication and
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social functioningToM has been documented emergingn typically developing children as

early as three years of age (Wellman, 198@jividuals with AS howeverhave been reported to

be delayedidlevel oping a ToM and as a result they ha
or predicting what someone might be think{ng., mentalizingBaronCohen, 2008Bowler,

1992.

I n an effort to evaluate an develdpedtbyad ual 6s T
number of researchers. Some tasks that have been used to investigate ToM in individuals with
autism spectrum disorder (ASBjefirst and secondrderfalsebelief tasks The falsebelief
task evaluates an individéslunderstanding that @hpeople may have a belief that is not true
(i.e., false) and may act on that false beh&inCleave & Gauker, 2010These taskalso have
been used tevaluaé ToM in individuals with AS Results of studies ing#igating ToMby using
these tasks on dividuals with AShave been inconclusive. In some instances there are non
significant differences between the performance of individuals with AS when compared to
typically developing individualszonoff, Rogers, & Pennington, 19%owler, 1992 Tager
Flusberg,200y ; however, newer versions of ToM tasks
significant differences between individuals with AS and typically developing individuals
(Heavey,Phillips, BaronCohen,& Rutter, 2000; RutherfordBaronCohen & Wheelwright
2002. In an effort to make ToM tasks more effective at distinguishing between individuals with
AS and typically developing individuglsno r e 0 a d ts affaMe the beer developed
usingmore @mplex stimuli and contexts that require npiretation of complex emotiorasd
perception of mental state®n many of these advanced ToM tasidividualswith AS have

evidencedmpairments compared to typically developing individu@slan,BaronCohen, Hill,



& Rutherford 2007;Heavey, et al., @0;Kaland, MollerNielsen, Smith, Mortensen, Callesen,
& Gottlieb, 2005 Rutherford, et al., 2002These findings have been interpreted as being
indicative of a ToM impairment in individuals with AS and have demonstrated that advanced
ToM tasks have pential for use in the evaluation ioidividualswith AS.

The advanced ToM tasks hawypically presented stimuli via either a visual or auditory
modality.Visual ToM tasks have used static photographsmfan or womands entir e
rectangularcutoutsft a man or wo ongded@acordingsf a peesgperformjng
or makingan expression intended to represent complex ematiomental states. AuditorjoM
tasks have used audio recordings of men and/or women stating short phrases withtemminfle
meant to represent complex emotions and mental sk®@sprevious studies have combined the
visual and auditory modalities in the presentation of stienudifew haveevaluated performance
across tasks where only the mode of stimuli presentatioesvd herefore, there isreeed for
more researcfocusing on ToM tasks thaxamineghe abilityof individuals with ASto
understand@omplexemotiors (e.g.interestedl and mentastateqe.g.,thinking about something
sad through differentmodaliies(i.e., visual, auditory, visuat auditory) (Lindner & Rosen,

2006.

Commercially available diagnostic tools for AS are currently limited to parent
guestionnaires, rating scales, and observation schedules that must be completed by a parent,
teacher, or arofessionally trained individual (e.g., neurologist, psychologist, psychiaDist).
to the need for diagnostic tools that can be used to directly evaluate individuals with AS, and the
potential ToM tasks have for use with individuals with AS, theeeciesncomitanneed for

research that provides a more in depth understanding of the nature of ToMntaskktion,



there is a need both for AS diagnostic tools that can be directly administered to identify an
individual with ASas well aevaluate theistrengths and weaknesses with regard to preferred
modalities of learninglhis information wouldraluable in planning effective speeahd

language intervention as well as interventions to improve social skills in individuals with AS that

may be providedyother professionals @, psychologists).

Statement of the Problem

Thepredominanteficit in individuals with Aspergér Syndrome (AS) centers asocial
interactionandsocialization skillsTheir deficit may bedue toan impaired or underdeveloped
Theory of Mind (ToM) making ToM assessment a potentially useful tool in the evaluation of
individuals with AS.Currently ToM tasksare not commonly used in thigagnostigrocess for
clients withAS. Thismay bedue totheirrecent development, but madreportantly this may be
due tothe lack of research evaluating whigipes of taskare most effective witbpecific
populationsTherefore the purpose of this study wasdmpare three Theory of Mind (ToM)

tasks, presented via three different modaifi®. visual, auditory, visual + auditoryp evaluate

the recognition of complex emotions and ment a

(AS) compared to typically developing adolescents.

Subproblems

Three subproblems were identified inststudy,including



1. Determining whetheadolescents with AS perform differently than age gender
matched typically developing adolescents on ToM tasks.

2. Determiningwhether visual, auditory, or visualauditorytasks are differentially
effective in asessing ToM in adolescents with AS

3. Determiningwhether a generaindbr individual ToM profile for adolescents wigf

ToM can be compiled based on the results of theeses.

Limitations

Three primary limitations were identified in this study, inchgdi

1. Participantsfrom theexperimentagroupwere matched witparticipants from theontrol
group based on chronological amy@d gendeonly.

2. Participantaverereferredfrom the University of Central Florida Center for Autism and
Related DisorderdJCF CARD) or were recruited through word of mouth in both central
and south Florida

3. Replication of previously used ToM tasks was not possdiee wordsand recordings
needed to be changed for dialectal/semantic appropriatenessl as age

appropriateness

Assumptions
Five assumptions underlie the methodology of this study. They include:

1. Participants received an accurate diagnosis of AS.



All tasks wereeliably administered across participants.

Responséo case history formgrovided by parents, guaatis, and participants were
accurate and reliable.

The visual mentalizingM ), auditory mentalizingAM ), andvisual + auditory
mentalizing YAM ) tasks wereviableand equivalenmeasuresf recognition of complex
emotions and mental stat@sadolescentwith AS.

ToM profiles based on performance on the VM, AMdVAM tasks will distinguish

between adolescents with AS and typically developing adolescents.

Hypotheses

This study is based on the following three hypotheses:

1.

3.

There is a significant differeredn performance on thasual mentalizing (VM), auditory
mentalizing, and visual + auditory mentalizing tabksnveen adolescents with AS
compared t@ageand gendematched typically developing adolescents.

There is a significant differende performane on tasks based on the type of stimuli
presentationa) visual vs. auditoryy) visual vs. visuat auditory,c) auditory vs. visuat
auditory between adolescents with AS compared to age and gender migquicaty
developing adolescents

The ToM profles will distinguish performancbetweeradolescentwith AS and age and

gender matchetypically developingadolescents



CHAPTER TWO: LITERATURE REVIEW

This literature review conssof three sections. The first sectidafines andlescribs
the claracteristicsoA s p e r g e r 6 ghe Sgondiprovdmerjef explaation of Theory of

Mind (ToM), and he final section descrisdoM tasks.

Asperged Syndrome

Asperged Syndrome (AS) al so referred {(AD),iasreldtiesper ger 0
young disorder that became more widempwn approximately 30 years ago. In fa$ was not
included in theDiagnostic and Statistical Manual of Mental DisordéxxSM) andinternational
Classification of Diseasd$CD) until the 1990s. fie estimated pwalence of AS varies between
0.2 and 0.5% (& individuals in 1,000) of the scheagjed population, and is at least five times
more common in males than femal@snerican Psychiatric AssociatigAPA], 200Q Ozonoff,
Dawson, &McPartland2002. An establshed genetic link has not been identifiedwever
thereoften is anincreased frequeey of ASamong family members of individualgth AS
(APA, 2000).

Children with AS ofte havegrammar, pronunciation, and vocabwlakills within normal
limits for thar age, although their vocabulary often has been describ@dad u | (Baroni k e 0
Cohen, 2008; Ozorii et al., 2002; SzatmarBartolucci, Brenner, Bond, & Ri¢ii989.

Individuals with ASoftenhaveobsessivand narrownterestsrepetitive behaviorsa preference
for solitude,hypersensitivity to sounds/texes/tastes/smells/ temperatyssblems with motor

skills (e.g.,clumsiness)anddifficulty with change (BaronCohen, 2008; Ozonoff, al., 2002



Szatmarigt al.,1989. Their primary deficienies, with regard to communicatipare their

impaired pragmatics, difficulty perceiving nonverbal cues, and difficulty with the act of
socializing(APA, 2000;TwachtmarCullen, 1998) Other issues regarding communication

include a literal understanding stbeech, lack of turtaking skills, atypical eye contact, speech

that is not appropriate for the context, difficulgading social cugsncluding emotional

expressions), problems reacting appropriately to the behavior of others, and understanding that
there can be multiple perspectives on topics (APA, 2000; B&adren, 2008; Ozonoff, et al.,

2002; Szatmariet al.,1989).These communicatioreficiencies are often due to a lack of social
reciprocity typically manifested by an eccentric and/or-sided scial approach to others (e.qg.,
pursuing a conversational topic regardless of
conversation) rather than being entirely indifferent to emotionsiesmterested in thact of

socializing as one might observe individuals with Autistic Spectrum Disorder (ASDAPA,

2000) Theearly communication and socifficulties are commonly not perceively the

parent orcaregiveyto be of concern until the child enters preschoahteracts with samage

peergAPA, 2000. Social awkwardness and isolatitmom peers or even family members

typically worsensand becomemcreasinglyapparent over time. By adolescence some

individuals with AS may compensate for areas of weak(eegs rote verbal skillsyith their

strengths (e.g.extersive vocabulary); however,hes e i ndi vi dual sé extensi
perceived by teachers as defiant or stublbetmaviorespecially dring adolescenc@@PA,
2000).Additionally, because@dolescents with ABecome increasinglyef-aware depression

and anxietyalso maydevelop durig young adulthood.



Many diagnostic tools are available for use in the diagnosis of AS. Some assessments
designed specifically forAS aretiei | | i am Asper g éGADSGIllm,2@H,der Sc a
the Asperger Syndrome Diagnostic Sced&DS Myles, Bock, & Simpsor2001), theKrug
Asperger 0s XAD; &Knugl&eArick, 2008, thaChildhood Asperger Syndrome Test
(CAST Scott, BarorCohen, Bolton, & Brayne, 20023ndthe Autism Spectrum Screag
QuestionnairdASSQEhlers, Gillberg, & Wing, 1999According to a study by Campbell
(2005) theKADI presents with the strongest psychometric properties and most thorough item
selection when compared to tBADSandASDS In addition, Campbell (2005ndicated that
the ASSQandCASTshowed potential for use as tBASThad good predictive validity and the
ASSQhad sound reliabilityfHowever, se of one or more of the aforementioned assessment tools
is notmandatoryfor screening foor determiningadiagnosis of ASIn addition a diagnosis of
AS should includea combination of the following: evaluatiegc hi | dds devel opment &
making olservations of the chilghrovidinga speech/language evaluatiandadministering a
cognitivetest €.g.,1Q test) Ozonoff, etal., 2003. Finally, a diagnosis can be made based on the
clinical judgment of a profession@le., psychologst, psychiatrist neurologist, pediatrician, or
another professionatho is trainedn the identification of individualsiith AS).

According to the DSMV-TR (APA, 2000 adiagnosisoAs per ger die., Di sor der
Asper ger 0anusdigciuder o me )

A. Qualitative impairment in social interaction, as manifested by at least 2 of the

following:
1. marked impairment in the use of multipienverbal behaviors such as eyeeye

gaze, facial expression, body postures, and gestures to regulate social interaction



4.

B.

1.

failure to develop peer relationships appropriate to developmental level
lack of spontaneous seeking to share enjoyment, intevestshievements with
other people (e.g., by a lack of showing, bringing, or pointing out objects of
interest to other people)
lack of social or emotionakciprocity
Restricted repetitive and stereotyped patterns of behavior, interests, and activities, as
manifested by at least 1 of the following:
encompassing preoccupation with one or more stereotyped and restricted patterns
of interest that is abnormal in intensity or focus
apparently inflexible adherence to specific, nonfunctional routines or rituals
stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or
twisting, or complex whoilbody movements)
persistent preoccupation with parts of objects
The disturbance causes clinically significant impairment in social, occupational or
othe areas of functioning.
There is no clinically significant general delay in language (e.g., single words used by
age 2 years, communicative phrases used by age 3 years).
There is no clinically significant delay in cognitive development or in the developmen
of ageappropriate selhelp skills, adaptive behavior (other than in social interaction),
and curiosity about environment in childhood.
Criteria are not met for another specific Pervasive Develogaidisorder or

Schizophrenia(p. 84).
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In addition tothe DSMIV criteria, Gillberg andGi | | K{1889)di@agnosticrderiaalso has

been commonlyusedt di agnose individual s cuteria dignidst. Gi ||
closely with Hans As geeis mpmad)oagindl riten(as eitddonm t he di
Gillberg, 2002)Based on Gi | | bdagngsticaiterchan@dividuabneust gpnéesall

of the following six criteria to receive a diagnosis of AS:

1. Social impairment (at least two of the following):

a. difficulties interaction with pers

b. indifference to peer contacts

C. difficulties interpreting social cues

d. socially and emotionally inappropriate behavior.

2. Narrow interest(at least one of the following):

a. exclusion of other activities
b. repetitive adherence
C. morerote than meaningmostinterests lack meaning)

3. Compulsive need for introducing routines and interests (at least one of the following):
a. which affect the individual 6s every asp
b. which affect others

4. Speech and languageculiarities (at least three of the following):

a. delayedspeech development

b. superficially peréct expressive language
C. formal pedantic language

d. odd prosodypeculiar voice characteristics

11



e. impairment of comprehension includingsinterpretatios of literal/implied
meanings

5. Nonverbal communiation probems &t least 1 of théollowing):

a. limited use of gestures

b. clumsygauche body language
C. limited facial expression

d. inappropriatefacial expression
e. peculiar, stiffgaze.

6. Motor clumsinesspoor performance on neurodevelopmenést (Gillberg & Gillberg,
1989; Gillberg,1997)

Considerabl®verlap exists between theseo diagnosticclassification systemisut an important
distinctionthat likely contributes to disagreemesthat between the speech and language
criteria (#4 on both sets of diagnostic crigeji .  Gi | kribeeon igid direcédcontradiction
with the DSMI V 0 scritdribnitegarding speech and languaBer examplespeech and
language professionals would consiglepairments in prosodgnd comprehension significant
deficits in languageealelopment, but an individual would not qualify as having AS using the
DSM-IV guidelines if they presented with these impairmehisindividual with prosody and
comprehension deficithayreceive a diagnosis éfigh Functioning AutismHKFA) rather than
AS based orthe DSMIV criteriz. However, i f the same professio

criteria the same individual would receive a diagnosis of AS.

12



Asperger6s Syndrome (AS) vs. High Funct

The term Asper ger 6 <omrstdgradahiglenfenctionria@ersionsE of t en
autiam so the term isften used interchangeabijth the termhigh functioning autism (HFA).
Althoughsomewhatontroversial, a distinction does exist between HFA andTA8. DSMIV-

TR (APA, 2000)currently categori e s Asper geir 6. Di Aopemgaer 6s Sync
distinctly separate condition from autisticsdrder (i.e, autism or atism spectrum idorder)

HFA refers to higher functioningdividuals on the spectrum of autistisarder, which involves
significantly impaired development of socialization skills, verbal communicationyvedval
communication, and awareness of otHé&fRA, 2000). Additional symptoms of autistidgbrder
include grossly restricted interests, lack of interest in establishengBhips, and a sustained
impairment in reciprocal social interaction (APA, 20003. p e r Syedrome (AS), high
functioning autism (HFA)and autistic cborder araall considered pervasive developmental
disordes (PDDs), APA, 2000,Bogdashina, 2006Y.he similarities in emecharacteristics of
individuals withAS andthose with HFAmay be the &ause for confusion in diagnosBoth
disordersaremore common in males vs. females, both have repetitive interests, and both
evidence impairments in social iraeiion as well as communicationolever many
differencesexist as wellm terms ofthe severityof presenting symptom.g., HFA is typically
more severe than ASjuality of characteristics (e.g., how the repetitive interests manifest
themselves), cogpive skills (e.qg., individuals with HFA may have impaired cognitive skilsyl
language ability (e.g., social communication impairme{®&8A, 2000;BaronCohen, 2008;

Bogdashina2006;0zondf, Dawson, & McPartland2002 Szatmari, 1998

13



Severaprimary distinctions betweeadiagnoss of AS vs. HFAnclude:individuals with
AS do not present with a language delay, have an average or above average Intelligence Quotient
(IQ) level, andhavea betterprognosis than individuals with HFBAPA, 2000; BarorCohen,
2008). These distinctions, as well as additional less consistent ones, will be discussed in more

detail below.

Language Delay

In contrast to individuals with ASndividuals with HFA typicallydemonstrata
significant delay in the developmentsgeech and teyuagg APA, 2000 and Barof©ohen,
2008).According to Fitzgerald and Corvin(@1)anattemptto separate AS frodFA based on
presence or absencelahguage delay is artificiakitzgerald and Corvin (2001) state tltfae
distinction is aiificial because itmay or may not exist dependiog the criteria used to make the
diagnosisite.,DSM v s. Gi | ber g o6thedi€tindtidn & rmpaxtanto noktasw s v e r ,
documented inthe DSW-TR di agnostic cr it e(seedagriostc Asperge
criteria in previous sectionh study by Szatmari, Bryson, Boyle, Streiner, and Duku (2003)
compared 21 childrenitth AS to 47 children with HFA by measuring language skill when the
children were 46 years of age and measuring outcomeswthey were @8 and 1013 years of
age. The findings indicated that language delayandistinguishing factdior outcomegetween
children withAS andchildren withHFA. Language delay was founddffect outcome for the
children with HFA; however, lan@ge delay did not have an effect on outcome for the children
with AS (i.e., it was noimpactfulto work on language with the AS group, but working on

language improved performance in the HFA groumlividuals with AS appear to improve over

14



time, achieung developmental milestones, whereas the individuals with HFA do not appear to do

so without intervention§zatmari,1998; Szatmari, et al., 2003).

Cognitive Differences

Anothercriterionthatis important to considethat can beised to distiguish ASfrom
HFA, is Intelligence Quotient (IQ) level. Both individuals with AS and HFA commonly have an
IQ above 85 (commonly considered average 1Q), although it is eglyred for the diagnosis of
AS (BaronCohen, 2008). In addition, the DSM-TR notes thamental retardation can
sometimes be observed in Autistic Disorder butisraselys er ved i n Ad4APRTr ger 0s
2000. Differences also exist when performance 1Q and verbal 1Q are compaidduials with
AS typically attain a higher verbal 1Q thgrerformance IQand in contrast it ihe reverse in
individuals with HFA (i.e. individuals with AS communicate verballgnathan individuals with
HFA) (Fitzgerald & Corvin, 2001). A recent study by Noterdaeme, Wriedt, and Hohne (2010)
evaluated differeres in IQ for children with AS and children with HFA. The study included 57
children with AS and 55 children with HFA ranging in age from 6.1 to 19.9 years of age. Results
indicated that the subjects with AS had a higher measdallelQ and a higher meaverballQ
than the subjects with HFAowever differences between groups on the performdreas
not significant. In addition, results indicated tfatindividuals with ASperformance on all
subtestselated toverballQ were superior to thegpformance of individuals with HFAThis
study also found more deficits in expressive and receptive language, as well as increased
frequency of echolalia and pronominal reversal in the children with HFA when compared to

children with AS. However, motor problem&re found in both groups. The DSIM-TR
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indicates that individuals with A§enerallypresent with extensive vocabulary skills. This is
consistent with the findings of the aforementioned research indicating that individuals with AS
present with a higher vieal 1Q than individuals with HFA.

In anotherstudyby SahyounSoulieres, Belliveau, Mottron, amdody (2009) linguistic
and visuospatial processing during pictorial reasoning was compared in adolescents with AS and
adolescents with HFA. The authors clutied that their results indicatéhat there are different
cognitive profies across the autistic spectr(@hyoun, et al2009. The study included three
groups of 21 individuals each (a group of individuals with AS, a group of individuals with HFA,
ard a control group of typically developing individuals) that were age matched across groups and
rangedinagefrom¥20 years. The studyodos aim was to det
differences in pictorial reasoning between individuals with HFA adividuals with AS. Results
indicated a significant difference in response times evidencing a preference for visuospatial
stimuli in the HFA group. In addition, HFA participants took longer on the semantic condition;

however, AS participants evidenced nietence from the control group.

Prognosis

The distinction based on prognosisisther very important differenbetween
individuals withAS andthose diagnosed witHFA. Individuals with AS have, what is likely
considered, a better prognosis. The paxis for individuals with AS is that they will likely be
independent eventually, where as there is a higher likelihood that the individual with HFA will be
dependent on their guardian or require assistance for the entirety of his/her life (APAJ2800).

study by Szatmari, Bryson, Streiner, Wilson, Archer, and Ry{@(@®0) peschool childremvith
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AS evidenced better outcomes after two years when compared to preschool children diagnosed
with autism. A significant difference between groups was foundlatfap that paralleled

differences between groups at the start of the study. These results point to a significant difference
between AS and autism that continues through development. This study did not distinguish
between low functioning and high functiag children with autism (HFA); however, children

with HFA were included in the autism group.

Pragmatics and Socialization

Anotherconsistent distinctiowith regards to communicatios thepredominately
isolated impairment of pragmatics and socialaraskills in individuals with ASAPA, 2000;
TwachtmarCullen 1998) The DSMIV-TR indicates that one of the primary deficiencies
attributed to AS is their impaired pragmatics which is often due to a lack of social reciprocity
typically manifested by aaccentric and/or orgided social approach to others (e.g., pursuing a
conversational topic regardless of othersdé re.
DSM-IV-TR goes on to note that contrast to individuals with HFifadividuals with ASare not
completely indifferent to emotions and the act of socializing as theyatiypare with Autistic
Disorder(APA, 200Q. In other words, individuals with AS and HFA miagth have impaired
pragmaticshoweverthe individuals with AS demonstrate asite to socialize or appear to
concern themselves with socializing more so than individuals with(APA, 2000)who appear

indifferent to concerning themselves with emotions and/or engaging in social activities.
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Restricted Interests

Another subtle difrence that wasoted in the DSMV-TR pertains to the characteristic
of both AS and HFA presenting with restricted, repetitive, and stereotyped interests and
activities. Although this characteristic is often present in both disorders the quality of the
characteristic is different in individuals with AS compared to individuals with HFA. Individuals
with HFA present with fAmotor mannerisms, preo
mar ked distress in change, whimrarilgobsewedinthe Asper g:
all-encompassing pursuit of a circumscribed interest involving a topic to which the individual
devotes inordinate amounts of timmassing information and faotARA, 2000, p. 82). Again,
the difference is subtle but notewortfijre subtlety of these distinctions has resulted in much
controversy of whetha distinctionbetween AS and HFshould exist, and more importantly
the subtly and/or inconsistency of th&fetences between individuals with AS aindividuals
with HFA may kad to confusion in diagnosidften this confusion calead to late diagnosis of
AS that wultimately may i mpact an individual 6s
The confusion ovethe distinction between AS amtFA has only been exacerbated by
recent reports thatthe DSM, t o be rel eased in 2013,e will [
with Autism Spectrum DisordéAmerican Psychiatric AssociatigAPA]: DSM-5
Development,nd . ) . Despite much opposition, the tern
projected to become obsté and individuals will simply be given a severity level on the
spectrum of autism disorder. Many individuals, including professionals, such as Dr. Temple
Grandin (professor diagnosed with AS) and Tony Attwood (author aZdineplete Guide to

As p e r gndronie2008, are openly opposed to the elimination of the AS distinction
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indicating that it will lead to a decrease in these individuals receiving any diagnosis because they
may not meet the requiremetfsHFA (Frith, 2004;Wallis, 2009). Those for ABecoming part
of ASD argue that this may give individuals with AS more benefits and lead to more accurate
diagnoses of AfWallis, 2009). Results of a recent stuglyCampbell (2010phatevaluated
school psychol ogi st sdé6 abenA3andSDinordemtaiakeanhe di s
accurate diagnosisdicated a lack of agreement among participantselection of criteria to
basea diagnosidor both AS and ASD, as well ascertainty on proper use of the diagnostic
tools availabléo make a diagsis of AS Uncertaintyregardingproper usef diagnostic tools
was likely due to lack of formal trainiregs only 37.3% of the sample reported that they received
formal training Theseresults indicate that professionals founddifficult to diagnose AS
and/or make the distinction between AS and HFA. Since the difficulty psychologists face is not
the result of a lack of distinction being documented, as the distinction is noted in th&VDSM
TR, the difficulty psychologist are encountering appears ttuleeto a lack of training or
experience with diagnostic tools designed to diagnose AS and knowledge of the documented
differences between AS and HFA

In summary, documentediteriaexist that distinguish AS from HFA. Howevengme
professionals diagnogirAS may not be knowledgeable about the distindbetveen the two or
in the use oavailable diagnostic tools to make an accurate diagnosis dhAsgdition,it is
important to note thahe distinctiorbetween individuals with AS and those with HiAot
always madén research studiegeating confusion as to which assessments and/or interventions
are appropriate for which population of individugdsy.,BaronCo hen, OO0 Ri or dan, St

& Plaisted, 1999BaronCohen, Wheelwright, Hill, Raste, Rlumb, 2001Kaland,Callesen,
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Moller-Nielsen, Mortensen, & Smitf2008; Rutherford, Bare@ohen, & Wheelwright, 2002In
the following section learning styles are described that have been observed in individuals with

AS and individuals with HFA.

Learnng Styles

Individuals with AS may haveomeindividual differences with regard to their preferred
method of learning new material; howeviery i s u a | |l earning strengthso
students withAS in conjunction with a need for repeated imitatwinen targeting social skills
(National Research Councdp01). However,the aforementionedocumentation is in reference
to both individuals with A%s well asndividuals with ASD as an entire grodphas been noted
that ndividuals with ASD commonlthink more in visual images rather than verbally and rely
on visual images for understandiin conversatiorhoweverthe transient nature of language,
whether it is presented visually or aurally, may make langmage difficultto follow for an
individual with ASD, which may contribute ttheir social and communicative impairment
(BaronCohen, 2008Quill, 2000). Overalljndividuals with ASD may learn better when
stimulus is presented vislglhowever it is undetermined whether thisimply a resultof
being able to study visual stimuli longer than aagi stimuli, which is fleetingln addition it
remains uncertain whether this learning style preference applies specifically to Theory of Mind

(ToM) acquisitionin individuals with AS
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Theory of Mnd (ToM)

The concept of Theory of Mind (ToM) can be defined as the ability to infer mental states,

such as beliefs, desires, intentions, emotions, and imagination, or the ability to reflect on the

contento f oneds own @arahCahenhd®5;BaonColiem A091Baron
Cohen, 2008 A ToM allows an individuato makesense oforgrdi ct anot her
Thisact isreferred to as mentalizing (i.e., mingading)(BaronCohen, 2001; Bare&ohen,
2008;Morton, Frith, & Leslie, 1997 and isimportant for normal communication and social
functioning.ToM begins to develop as early as three years oiratypically developing
children (Wellman, 1990)These children werdocumented as being able to indicate when
something was in the mirahd not real (i.e., mentghysical distinction), understand
beliefs/desires, and understand the representational natueeroirtth. Fowever, children
demonstrated more consistent abilities to make a mphyaiical distinction at the ag of four
and five years(Wellman, 199% In addition, eforethe age of 5 years, joint attention can be a
predictor and important building block for the developmenbofa skills including ToM
(BaronCohen, 2008 The importance of ToM with regard to individuals WA is it role in
the mindblindness theary

The mindblindness theopyoposeghatindividuals with AS (and ASD) are delayed in

developinga ToM BaronCohen, 1995BaronCohen, 2008 If ToM is the way by which

typically developing individuals predichd make sensef ot her i ndi vi dual

individuals with AS mayeconfusedy ot her peopl ebds actions

seems unpredictable, because they cannot use a ToM to intetpriete r 6 s e mot i ons

whatpeoplemight be thinking of doindBaronCohen, 2008 Individuals with AS may be left a
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step behind typically developing individuals
intentions in verbalg.g, metaphors) or gestural communication (e.g., headowalrds
something intended to call s oimoerdusienpfsistrationt ent i o
and/or a literatranslation of the information (Baregbohen, 2008 Before one can understand

the delayed development of ToM in individuals with kSimportant to understand the typical
development of ToM.

ToM involves several distinctions: menfaysical(e.g., thoughts are different than
physicalthings) appearanceeality, firstorder false belief, seeing leads to knowing, recognizing
mental shte wordsunderstanding thiinctions of the brairproduction of spontaneous pretend
play, understanding compleauses of emotion, understandoteception/jokes/sarcasm/
pragmatics, etqBaronCohen, 2001)These distinctions are importamith regardto the
development of ToMBaronCohen, 2008)

(a) Joint attention develagparound 14 months of age earlier howeverthe child with

AS will display reduced frequency of joint attention;

(b) The typical 24 month c¢hl will engage in pretend playiowever, childrenwith AS

display less pretend play or their pretend play follows adptermined format (e.g,

following the rules of a pretend world seen in a movie);

(c) Typically children around the age of at least 3 years can pasedirgy leads to

knowing test(McGregor, Whiten, & Blackburn, 1998\hich involves determining that

the individual who saw something tsetonly one who knows whatig (e.g, In a picture,

one person is looking into a box and one is not, and the test taker must detgmin

knows what is in the box); howevehildren with AS pass this test at a delay age;
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(d) At approximately 4yearsof-age typically developing children pass the foster
falsebelief test (e.g., A story is read to the child where a girl/boy puts asmukwhere
but then someone moves the rock without the girl/boy knowing, and the child must
indicate where the girl/boy thinks the kois) and understand deceptiorhildren with
AS typically fail these falséelief tasks and demonstrate delayed undeisigrof
deception by being gullible in their assumption that what etteey is always true;
(e) By 6-yearsold typically developingchildren pass secormtder falsebelief tasks
(e.g., In continuation of the example of fumter falsebelief tasks, thgirl/boy observed
the person moving the rock, and the child must explain that the person who moved the
rock thinks that the girl/lbogti d n 6t s ee t hheweypegndigidualswithiA8 e it ) ;
evidence delay in when they are able to pass this test;
(f) Lastly, at 9yearsof-age children can typically recognize faux pas (i.e., know what
may hurt someoneéb6s feelings) and interpret
eyes alone (e.gReading the Mind in the Eyes TeBaronCohen Wheelwright, Hill,
Raste & Plumh 2001; BarorCohen, Wheelwright, Spong, Schahdél Lawson,2001);
however,individuals with AS are commonly delayed approximately 3 years in being able
to recognize a faux pas (i.e., this skill develops around the age of 12 in individlihals
AS), and children with AS demonstrate great difficulty with identification of emotions
using only the eyes of a person that extehdsugh adulthood, (Bare@Gohen, 2008
The development of ToM has been linked to social maturity, indipeof age rad

verbal maturityPetersonSlaughter, & Paynter, 2007hdicating that social development is not

necessarily linked to verbal skills, but is intertwined witiMTdevelopment. Children with AS
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(including individuals with A®) typically have deficiencies ToM (BaronCohen, 2001; Senju,
Southgate, White& Frith, 2009; TagefFlushberg, 2007). Includingnassessment of ToM

ability maybeimportant during the diagnostprocess fothe identification of childremvith AS.

ToM Measures

Very few usablaliagnostic tool€xist that target underlyingpgnitiveprocesse§.e.,
mentalizing, reading facial expressions, detecting emotion in the voicéadhaate the
development of socialization skills and pragmatics. Mentalizing (i.e., mindreading) cefers t
making sense of another persondés behavior,
what others are thinkin(BaronCohen, 2001Morton, Frith, & Lesli¢ 199J. One study by
Young Diehl, Morris, Hyman & Benndto (2005) attempted to identifyragmatic difficulties in
children with ASD, using a traditional language assessment (e.@lithieal Evaluation of
Languagd-undamentals 3; CELF-3; Semel Wiig, & Secord, 199bto evaluate language skills
as well agheTest of Pragmatic Languag&@@PL), and theStrong Narrative Assessment
Prodedure (SNAPParticipants included in this study were 17 males and females with ASD that
had verbal IQ and standard language skifl85 or above. These participants were matched with
17 typical developingndividuals onage, gender, language, and verbal IQ. Participant ages
ranged from 6 to 14 years of agéwe results of this study indicated that Tr@PL differentiated
between children witASD, but theSNAPdid not. Althoughthe SNAPdid not show a sigficant
difference between grouphie ASD group demonstrated increaddticulty with demonstrating
insight into the reactions and meng&dtes of the actors in the stqfiyoung, et al., 2005)The

authors noted that more research is needed to develgmatic language assessments that target
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higherlevellanguage comprehension, inferential thinking, and understanding the mind of others
(i.e., mentalizing). As a result of this need ToM assessments have more recently received a great
deal of attention fotheir potential use in the ewation of individuals with ASDand, more
importantly, those with a predominant impairment in the area of socialization, such as
individuals with AS.

It is believed that a cognitive transition occurs in children aroundoagehat is marked
by the development of ToM. The notion is that after age four children are able to process false
beliefs, understand functions of the brain (e.g., dreaming, imagining, watnagistinguish
between appearances and realgynonstrahg that ToM is developingBaronCohen, 2001).
Childrendiagnosed with A$nayundergo this transition at a delayed ratengght need tde
explicitly taught these skills

This being the casehildren with ASD should have great difficulty witise bdief
tasks, which rguire the use of ToM skills (e,gnferencing and mindreading); however, some
children withASD have been documented passing fdiskef tasks(TagerFlusberg, 2007).
Children on the autism spectrum who pass ToM assessments typiadlyeceived a diagnosis
of AS or HFA. In addition, an important distinction that has been documented is a difference in
performance on ToM tasks withemAS/HFA group In a study by Ozonoff, Rogers, and
Penningtor(1991)participants within @roupthat consisted of individuals with AS and
individuals with HFAwere compared to evaluate whether there was a difference between
performance of individuals with AS compared to individuals with HFA. The comparison showed

that individuals with HFAperformed at @oorer level on ToM tasks thaneindividuals with AS
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and typically developing individual¥hese results support the needdi@ar descriptions of
study parti ci peritosepatateudividualsanitht ASfrom srdividaeals withHFA.
A number ofboth simple and more challengiigM measures have been develofiet
use visial stimuli, auditory stimuli, or aombination of bth auditory and visual stimulloM
measurege val uate an individual 6s ppplicdtimoffoMnce on a:
skills such as tests of pragmatics, understanding metaphors/jokes/sarcasm/irchglieise
tasks,and understanding mental states (Ba@amihen, 2001)AdvancedToM measurefave
beendevelopedo be morechallenging, and perhaps more appropyidr children with AS
since theyhave beemeported tgpass more simplistic measures of ToM (e.g., facial expression

recognition tasks and firsirder false belief tasks).

Advanced ToMMeasures

A number ofadvanced oM assessmentsgve been developélat are research §ed
(e.g.,Faux Pas Recognition tafgaronCo hen, OO6 Ri ordan, Stdne, Jone
Reading the Mind in the Voice TeRevised Golan, BarorCohen, Hill, & Rutherford, 20Q7
Reading the Mind in the Eyes TdRevisedBaron-Cohen, Wheelwright, Hill, Raste, & Plumb
2007; The Awkward Moments TegHeavey, Phillips, Baro®€ohen, & Rutter, 2000 The
Strange Stories Teftaland, MollerNielsen, Smith, Mortensen, Callesen, & Gottlieb, 3005
Reading the Mind in the Films Tafodan, BarorCohen, & Golan, 2008 andtheoretically
provide a more appropriateeasure ofoM in individuals withAS as well as other individuals
with HFA that may be able tsuccessfully complet@ore basic ToMmeasure¢BaronCohen, et

al., 1999;BaronCohenWheelwright, Hill,et al., 2001Golan, et al., 20085o0lan, et al., 2007,
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Heavey, etl., 2000; Kaland, et al., 20D3n addition modifications have been made to
traditional falsebelief tasks (i.e., altering the focus to inferencing of psychcdbgtates) in an
attempt to make them more appropriatetf@populationof individuals with AS (and HFA)
(Silliman, Diehl, Bahr, Hna#Chisolm, Zenko, & Friedmar2003).Two ToM measurebave
been documentetd be appropriatéor use withindividualswith AS, the Reading the Mind in the
EyesTed i RevisedBaronCohen, Wheelwright, Hill, et gl2001) andthe Reading the Mind in
the Voice tes{Rutherford, BarorCohen, & Wheelwright, 2002\ summary of research studies

evaluating theppropriatenessf theseestsfor individuals wth AS will follow.

Realing the Mind in the Eyes TektRevised BaronCohenWheelwright, Hill,et al, 2001)

Two versions of th&keadng the Mind in the Eyes TebtRevised(RME-R) have been
created: onéesigned for oldr individuals (adultsyvith AS/HFA (BaronCohen, Wheelwright,
Hill, Raste, & Plumb, 20013nd the second designed for children withiASA (BaronCohen,
Wheelwright, Spong, Schabhill, & Lawson, 200&dr this taskindividuals with AS wereasked to
identify an emotiorseen in a rectangle shaped cut out piatograph of pers;m 6 s ey es
four printedemotion wordchoices thaareread to the individuaEmotions represented by the
eyes on this task refleotore complex mental states (e.g., @@, ashaed, scared, confused)
(BaronCohen Wheelwright, Hill,et al, 200). A study by BarorCohen Wheelwright, Hill, et
al. (20017 investigated ToM using thedultversion of the Reading the Mind in the Eyes Test
Revised Four groups were compared: (1) 18les with AS/HFA, (2) 88 general poptitan
controls, (3) 103 undergraduate studeatsl (4) 14 individuals matched to the AS/HFA group

for 1Q. Ages of participantsanged from 15.2 to 63.4. Thesults indicated a significant
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differencein the abilitytoi dent i fy emoti ons refl elmetweedtha n Vv i s
AS/HFA groupwhencompared to the other groupgsiother study by Baroi€Cohen,
Wheelwright, Sponggtal.(200) eval uated the childrends versi
the Eyes Tst- Revised(BaronCohenWheelwright, Hill,et al, 2001 by administering it to a
group of 15 males diagnosed with AS (or HFA) ranging in age from 8 to 14gkage, and a
group of 53typically developingchildren (male and female) ranging in ageriré to 10 years
of-age. The8itemsort he c¢ hi | d alse reffestedwnere compbex emotions than used
ontheoriginal Reading the Mind in the EyeRME) test(BaronCohen, Jolliffe, Mortimore, &
Robertson, 1997Results indicated a significant flifene between the AS group and the
typically developing childrerirhat is, he oldertypically developing:hildren (8 to 12 yearsf-
age) scored significantly higher than the AS group and the younger (6 to ®frege)
typically developing childreonthe visual task

A more recent study by Kalan@allesen, MolleiNielsen, Mortensen, and Smitp008)
evaluated thealidity of both theadultandchild versions othe Reading théMind in the Eyes
Revised RME-R) testand speculated that it does nequire the individual to form internal
representations of the imagat would force the individual to use ToM skilla essencean
individual could simply learn to associate certain facial expressions with words that are used to
describehese emotionsather thardemonstratingoM ability. The study included 21
individuals with onlyadiagnosis of AS ranging in age from 10.2 to 20.4 ye&age, and 20
typically developing individuals ranging in age from 9.6 to 20.9 ye&egye. The diagnosis of
AS was made by at least two diagnosticians that were experienced psychologists or child

psychiatristsAlthough this study found hat t he AS g rwasbgow the gorolf or ma n
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groupd performancdor both tasksthe differencevasstatistically signifiantfor only the child
version of the(RME-R test(Kaland, et al., 2008}t is important to note that thedult and child
versionsof the RMER testused in thistudy were translated to Danistgwever this translated
version was piloted three times befdetermining that the translatechotion wordsere
appropriatdor a Danish speaking population

Anotherstudy by BarorCohenWheelwright, andlolliffe (1997)compareda task similar
to the RME test (i.e., stimuli used was rectangular cut outs ofghotap hs of a per son
region)to a general facial recognition task. Findinigslicated that subjects with ABereless
impaired compared to normal subjectsadacial recognition task than the eyes alone task. This
supports the@otion that theeyesalonetask creates a more complex scenario that may demand
more ToM skillswhen compared tthe simple identification ofacial expressionsHowever, 1
remains plausible that the identification of facial expressions and eye expression, both being
observablecouldbetaught to individuals. 180, alearning curve might be observed in the
performance of older children/adolescents when compared to the performance of younger
children Mere consisteraittentivenessay resulin an increased familiarity with feeli
expressions that could result in the increase of performance that is seen in older individuals with
AS on facial recognition tasks

The RME testhas beemisedin multiple studiesmostof which resultedn findings
indicating potential for use with indduals diagnosed with A@BaronCohen, Jolliffe,
Mortimore, & Robertson, 1997; Bargbohen, Wheelwright, Hillet al, 2001 BaronCohen,
Wheelwright, Sponggt al, 2001 BarorCohen, Wheelwright, & Jolliffe, 199Kaland, et al.,

2008. In the aforemetionedstudyby Kaland, egl. (2008)a significant difference wa®und
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between an AS group and a typically developing gfoupr t he chi |tle ends vers

difference between groups for the adult version failed to achieve stassggigiiicance Overall,
the child version of the RMR testremains the only task of its kind that allows for presentation
of visuatonly stimuli, and has lemrepeatedlyeffective in demonstrating a significant difference

between individuals with AS and typically develogehildren

Reading the Mind in the Voice TqRutherford, etl., 2002)

TheReading the Mind in the Voice (RM\{gstwas designed for use with adults with
HFA/AS, since most traditional ToM tasks were not sensitive enough to measure the more subtle
deficits typicdly seen in adults with AS/HFfRutherford, BarorCohen, & Wheelwright2002).

In contrast with the aforemention&kading theMind in the EyegRME) testsvisual stimuliare

not included in this tasld studyby Rutherford et al. (2002yvestgating performance on the
RMV testincluded a group of 19 adults (17 males and 2 females) with AS/HFA ranging in age
from 16 to 59 yearsf-age, a group of 78 adults (38 males and 40 females; age not provided)
recruited from a university, and a group ofafults (17 males and 3 females) ranging in age
from 18 to 53 yearsf-age who were neurologically normal but were not university graduates or
students. The task involvgdhying audio clips from dramatic performances associated with
particular feelingstmotions, andiskingthe participanto choose the most appropriate adjective
to describe the emotion out wfo possible choice3he recording pausddr three seconds
between itemsbut if more time was needed it was provided. Participants were asketbphe
task to look over the answer chag@nd indicate if they were unfamiliar with any terms. No one

indicated unfamiliarity with any items. Administration of the task took approximately 11
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minutes Resultsshowed a significant difference between élxperimental group (adults with
AS/HFA) and the control gup (typically developing adulfsuggestinghat theRMV testhas
potential for use with individuals with AS/HFA

In an attemptd improve the sensitivity of this task it was revised evaluateth a
studyby Golan, BarorCohen, Hill, and Rutherfor(2007).The original studyRutherford, et
al., 2002 involved asking the participant to select an answer from two choices (50/50 chance).
Modificationsto theRMV task in this studyncluded (1) playing the recording through
headphoneg?) increasing thelarity of recordingsusingdigital recordings, (3) providing
definitions handout in adwae, (4) pausing the recordifay however long the individual needed
to respond and(5) providingfour ansver choices. In addition to these modifications the test was
slightly shortened to 37 items, as opposed to the original 40 itemsongireal task.This study
included an experimental group of 50 individuals diagnosed with AS/HFA and a control group of
22 individuals matched fage, verbal 1Q, performance IQ, education and employment .status
Participant ages ranged from 17 to Bilthis study the Reading the Mind in the Voice Test
Revised (RMVR) was compared to the revised version of the Reading ihe iMthe Eyes task
(RME-R) (BaronCohenWheelwright, Hill,et al., 2001). Both tasks resulted in significantly
lower performance scores for the AS/HFA graxgmpared to the control groulm addition, test
retest reliability was calculated for a group@d participants from the RMR experimental
group (i.e., AS/HFA group), resulting in at@stest correlation of r = 0&olan, et al., 2007).
These results indicadehat the modifications made to tR&V-R test have createal more
efficient and effetive ToM taskwith increasedvalidity and reliability In addition, the RMV and

RMV-R tests are the only ToM assessments that allow fotaayatinly stimuli presentation.
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Advanced ToM Battery

To date, very few ToM assessment batteries ekoghisresar cher 6 s knowl edge
two exist,the Cambridge Mindreading (CAM) Faeéoice BatteryGolan, BarorCohen, & Hill,
2006) andloM Storybook¢Blijd-Hoogewys, van Geert, Serra, & Minderaa, 200#ich
evaluate variou$oM components or distinction®ut ofthese twdloM batteries onlyhe CAM
FaceVoice Batteryis an advaced ToM battery that has been used to evaluate individuals with
AS.

The CAM FaceVoice Batterywas designed for use on adults with AS who have been
known to pass more basic ToM tasks (ef@sebelief tasks, basic emotion recognition in faces
tasks). TheCAM targets recognition of complex emotions and mentéstathe face and the
voice (Golan,et al., 2006)In astudyby Golan et al.(2006)the CAM FaceVoice Batterywas
used to ealuatethe recognition of specific emotions/mental states, overall performance,
recognition of complex emotions/mental states using films of fatksmrthan still pictures, and
recognition of the twperceptual channels (visual and auditory) separdibby.studyincluded
an experimental group of 21 adults witie specific diagnosis &S ranging in age from 17.9 to
49.9 years of age, and a control group of 17 typically developing individuals ranging in age from
17.6 to 51.2 years of age. Participantshie control group were matched to the experimental
group by chronological, verbal, and nonverbal mental age. Twenty complex emotions were
targeted using two instrumen@&face recognition andvoice recognition task. Participants were
provided with a dfinitions sheet, including definitions for the twenty complex emotiawhs;h

participants could access if they did not know the meaning of any of the targeted emotions.
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Results indicated that adults with AS had more difficulty recognizing mental States
faces as well as voices wheompared to the control group. Results also indicatedttiese was
a nonsignificant difference between performance on the visual modality (i.e., face recognition
task) compared to the auditory modality (i.e., voice@gadtion taskamong the groupsind a
nonsignificant interaction of group by modali# strong negative correlation of the CAM
scores with the participants Autism Spectrum Quotient (AQ) sgaseobservedyhich the
authors indicat®demonstrated relemae of emotion/mental state recognitioffidulty in
individuals with AS Sex differences were found when performance of female participants was
compared to the performance of male participants. Results indicated that females with AS
performed significamy higher inrecognizingemotions in faces than malesthvAS. Results
from the Golan, et a{2006) study also indicated that males with AS perforsiguificantly
higher than females on tleice recognition tastwhich involved audio recordingtastly,since
the participants with AS were matched to the controls by chronological, verbal, and nonverbal
mental age, the results suggelhat individuals with AS have difficulty recognizimgpmplex
emotions/mental states regardles$Q, language, centrabberence, or executive function
(Golan, et al., 2006).

As aforementioned, dhis time the CAM Fac#&0ice Battery exists as the only Tofsisk
that evaluate$oM skills using multiple modes to present stim(ile., visual ancuditory
modalitieg to individuals with AS However, a dearth of research exists on hdwM task
using a combination of modalitiés.g., visual + auditoryfp present stimuli compares to tasks
using only one mae of stimuli presentation (e,@nly viswal or only auditory modalitigsvhen

administered to individuals with AS compared to typically developing individuals.
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Conclusion

The most prominent deficit individuals with AS present with, and struggle to overcome,
is their limitedability to connect with others. This deficit aftssocialization, communication
(pragmatics) andltimatelyquality of life. The research presented in this literature review
indicates the potential importance of ToM assessnienisdividuals diagnosed with AS.

Previous studies have indicated that gomeontributor, and possiblyne source of this deficit,
may bean impaired or underdeveloped ToM in individuals with(BaronCohen, 2001Barornt
Cohen, 2008Senju, et al., 2009; Tagétushberg, 2007). This being the caBaM assessment
would be a neessary component of the diagnogtiocess for individuals with ASjiven that for
these individuals this where the majority of their impairmeappears to lie

Overall, previous studidzave shown impaired ToM skills in children and adults with AS
when compared to typically developing child@mdadultswhen complex emotions/mental
states are included as stim(BlaronCo hen, OO6Ri ordan, ,399@Baopn Jones.
CohenWheelwright, Hill,et al., 2001 BaronCohen Wheelwright, Spong, et.a2001, Gdan,
et al., 2007; Zalla, Sav, Stopin, Ahade, & Lebo@809). Thus far, evidendmsindicatedthat
many ToM assessmerdemonstrate potential for uas a diagnostic tool for assessing ToM
impairment in individuals wit\S. This evidence however,is limited and more current research
has indicated the need for comprehensive instruntergs ToM battery)hat assess ToM
functioning from various aspedfs.g., in response to visual, auditory, and a combination of both
visual and auditorgtimuli) (Blijd-Hoogewys, et al., 2008 addition, evidence is limited on

the perceptual channels themselves and their role in assessment of ToM.

34



This study willinvestigate the performance of AS and typically developing adolescents
on threeToM tasks involving recognition ofcomplex emotionandmental statesThe ToM tasks
included avisualmentalizing(VM) task anauditorymentalizing(AM) task,andavisual+
auditorymentalizing(VAM) task The three tasks differ oniy mode of stimuli presentatioas
thecomplex emotions and mental stategresented are the same across tds$lestasks will be
administered to adolescents with AS and typically developing adolescents matched for

chronological age and gender.
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CHAPTER THREE: METHODOLOGY

The purpose of this study was to compare three Theory of Mind (ToM) tasks, presented
via three different modalitie@.e. visual, auditory, visual + auditorytp evaluate the recognition
of complex emotions and mental states in adolescent®aiterge 6 s Sy n dcompaed ( AS)
to typically developing adolescenBarticipants angroceduresre described in greater detail in
the sections that followniversity of Central Florida Internal Review Board (UCF IRB)
approval wasbtainedprior to conductinghe study(see Appendi for IRB approval

documentatiohn

Participants

For this study prticipants include an experimental group a0 adolescent males
diagnosed with AS and a control groupléfage and gender matchegbicaly developing
adolescets (see Table 1 fgrarticipant characteristitsAdolescents with ASvere diagnosely
apsychologista neurologistor a neuropsychologidbiagnoses werbased on the results of an
Autism Diagnostic Observation Sched(A®OS Lord, et al., 19890r ADOSG; Lord, et al,
2000 and/or an AS questionnaire/rating scaleh as one or more of the following: Bélam
Asperger 0s (@GABSKGIllidne, PO0IJtheXlr e g Asper ger GKADIDIi sor de
Krug & Arick, 2003) the Childhood Asperger Synoime Tes(CAST Scott, BarorCohen,
Bolton, & Brayne, 2002)andthe Asperger Syndrome Diagnostic SceA&DS Myles, Bock, &
Simpson, 20011l The ADOS is more commonly used by professionals and is considered the

Agol d standar do f orandueated disabilitees. Al @theoisstrumgosut i s m
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to diagnose the participants with AS in this stidy.,, GADS, KADI,CAST & ASDS were
researclvalidated instuments with theKADI being the most reliable and valid (Campbell,
2005).See Table 1 fospecificinstrumentsised to diagnose participants with AS as well as
comorbdities and regulamedication(s).Ages of the participants with A@ngel from 13.7 to
17.4years and graddevel ranged fronY to 12(see Table for participant characteriss).
Participants with AS erereferred from th&JCF CARDor recruited through word of mouth
video explaning the study to potentiglarticipants with Asnd their familiesvas created and
posted orYouTube(www.youtube.com/watch?v=H3qiy_7R). The lirk to thisvideo was sent

to parents of potential participantis email, so that it could be used to explain the study to their
child.

The control grougonsistedf 10typically developing individuals thatereageand
gendematched to the participanin the experimental group. The chronologicalsgg#\) for
participants in the control growperewithin 6 months of the matched child with ABd grade
level ranged fron7 to 12(SeeTable 1for participant characteristizSControl group participants
were restricted to individuals who hadt received a diagnosis, or received servioeany
psychological, developmental, language, or learning disoelay/@s per parent responses on
thecase historyorm (seeAppendixB). This wago ensure that eadge and gendenatched
participant in the aatrol group most closely resembled the typical developriog@tdolescents
of that ageand gendelThe participants in the control growererecruied using flyers (see
Appendix Q that weredistributed tandividualsfamiliar to the primary researchierthe central
and south Florida regionkdividualsweregivenmultiple flyers andencouraged to pass on a

flyer to anyone interested in participating in the studynt@ol group participants wepimarily
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recruted by word of mouthAll participants were restricted to adolescents whose first language
was English to ensure equal understanding of spoken instructions and auditory stimuli.
Participantdrom both the treatment and control groups wedigible to recerze two community
servicehours from the UCF CARD in exchang® participation in the study.

Once potential participantgereidentified, letters explaining the stuaynsent forms
and case history formseresent home to parengd participants (seppendixD, E, andB
respectively) Following receipt oparental consengnly individuals whametthe
aforementioned criteria for the expedntal and control groups weselected for inclusion. In
addition,all potential participantaere required tpresent with vision and hearing within normal
limits andwereable to readt least at the'Bgrade levehs reported by parents on trese
history form

Information provided byarentgelative topotential participants wheverenoteligible
for incluson in the study werdestroyed immediately once it wesnfirmed that thegid not
meet inclusion criteridParents were informed if their child did not meet inclusion critétla.
documents containing information about participantsnéarig them to tle study werdept safe
in a |l ocked filing c alncenhe assessinents wege scoredtbeaasudth er 0
wererecorded as alphabetic representati@es, A, AA, B, BB, etc) for each participant in the
experimental group and tlwerrespoding participant in the control grougs well as for each
participant in the pilot groupJpon completion of thetudyandpublication of theinal product
any documentdirectlylinking participants to the study will be destroyedtoeasurp ar t i ci pan!
confidentiality;howevernonspecifigparticipantdatamay be retained for t 6 years in

accordance witthe UCFIRB requirements.
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Tablel
Participant information foexperimental and contrgrous

Participant Age Grade Ethnicity AS Dx Tool Comorbity Medications

Experimental Group

AA-E 16.1 10 C GADS NR Risperdal
BB-E 13.7 8 C, AA, PI ADOS,GADS ADHD NR
CCE 13.10 7 C GADS NR Concerta
DD-E 14.8 9 C ASDS NR NR
EE-E 17 10 C GADS NR NR
FFE 16.8 10 H ADOS, GADS ADHD, Anxiety NR
GGE 17.4 12 C GADS ADHD, Anxiety, Concerta,
OCD, Executive Lexapro
Functions Disordel
HH-E 14.11 9 C GADS NR Concerta
II-E 15.2 10 C KADI NR NR
JIE 16.1 10 C CAST Seizure Disorder Seroquel, Celex
Control Group
AA-C 16.6 11 H - - -
BB-C 13.2 7 C - - -
CCC 13.9 8 C - - -
DD-C 14.6 9 H - - -
EE-C 17.3 12 C - - -
FFC 17 12 H - - -
GGC 17.10 12 H - - -
HH-C 15.3 10 H - - -
I1-C 15.4 9 C - - -
JJC 16.3 11 H - - -

Note. Data not included for the control group did not apply; E = Experimental; C =oG & = None Reported
AA = African American;C = Caucasiarti = Hispanic; Pl = Pacific IslandeADOS =Autism Diagnostic
Observation Schedul&SADS =Gi | | am As per g e;fABBS =BspesgerrSyhdrome Biagadste Scale
KADI=Kr ug As p eordg lhded GASTD=HCkildhood Asperger Syndrome T,eSDHD = Attention
Deficit/Hyperactivity Disorder; OCD = Obsessi@mpulsive Disorder
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Theory of Mind (ToM) Tasks

Three tasks measugrrheory of Mind (ToM) abilityvia identificaton of complex
emdaions and mental statesgredeveloped for this stud¥he three tasks included a visual
mentalizing (VM), auditory mentalizing (AM), and visual+auditory mentaliZvgM) task.
The complex emotions and mental statggesented by the stimalcross altasks werescared,
kind, sad, friendly, upset, making somebody do something, worried, interested, remembering,
thinking about something, not believing, hoping, serious, made up her mind, a bit worried,
thinking about something sad, not pleased, sure adbmuethingnervousandhappy Twenty
eight items representing these complex emotions and mental states were used across the three
tasks.Thetargeteccomplex emotions and mental states used in this study were taken from the
original stimulus items repat in the Reading the Mind in the EyeRevised (RMER) test for
children BaronCohen, Wheelwright, Spongt al, 200). Permission was obtained from the
first author of the child version of the RME test to use and modify the original stimuli as

specfied below(seeAppendix B.

Visual Mentalizing (VM) Task

The visual mentalizing (VM) taskasused to determine the recognition of complex
emotions and mental states based/isual stimuli alone. The VNask wasadapted from the

Reading the Mind in & EyesRevised (RMER) test for childrenhttp://www.autism

researchcentre.com/tests/eyes_test_child(BsponCohen, Wheelwright, Spongt al, 200J).

The RMER includedcomplex emotion words appropriate for speaker8uofish-English.One
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word in the RMER, cross was changed tdispleaseda synonym more commoniged by
AmericanEndish speakergseeAppendix Gfor VM task stimuli).

The VM task included a practice item a2@iscored items. The visual stimuli includad
pair of eyes expressing araplex emotion or mental stat&ach item includedn approximately
2.5 by 6 inch rectangular cut out of a black and white photograph of only the eyes of a male or
female actor re@sentng a complexemotion ormental stateThe participants wengresented
with a picture of eyes with 4 emotion word choices in lower case on each corner of the rectangle

(seeAppendix G.

Auditory Mentalizing (AM) Task

The Auditory Mentalizing (AMYask wasused to determine the recognition of complex
emotions and mental states basadauditory stimuli alone. The Afask wasnodeled after the
format of the Reading the Mind in the VoiBevisel (RMV-R) task by Golan, et a12007),
which has been used assesses ToM abilities in adults. In this study origiheases and
recordings werereatedbasedn those used in Golan, et @007), but were deemed more
appropriate for Americainglish speaking adolescelftse . Igam afraid he is gone out, siror
fiKeep the dvafindnm hgionigntgd t.od kohre afip dtr kb enloiwe V@& ) y ou ¢
(seeAppendix H. Phrases were created to coincide yatidstaed in a manner that
correspondedlith, the targeted emotions and mental ste¢fiededin the VM tagk for stimuli
consistency across tasks. Phrases for each item were recited by professionahddtgitally
recordedwith aSonylCD-P520Digital Voice Recordefor use in this task. The AM task

includedone practice itenand 28test items. The recordings weptayed for participantgrough
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headphonessing a Apple Inc.MacBook Headphones wersanitized afteraeh useAnswer
choiceswere presentedr ound a bl ank white rectangle si mil

described above.

Visual + Auditory Mentalizing (VAM) task

The visual + auditory mentalizing (VAM) taskasused to determine the recognition of
complex emotions and mental states based on visual and auditory stimuli presented
simultaneously. Therefore, the VAMskuseal a canbination of the VM and AM task materials
This task involvd presentation of the visual stimuli from the VM task while the mathi
emotion/mental stateecording from the AM task wadayed. Aswerchoiceswereinitially
presented aroural blankwhite rectangle as they were in thdtask.Once the researcher began
playing the audio recording for an item, the blank white rectangle was removed so that the visual
Aeyeso stimul us wa sEachipasticifant waslloweed tb Yiesv thpiaualt | ci pan
stimulus from the VM tasknly while theaudiorecording from the AM task wasesentedi.e.,
the blank white rectangle was placed back on top of the visual stimulus once the audio recording
was completeo ensure that exposure to each stimuohashlity was as equand simultaneus

as possible.

Piloting ToM Tasks

To ensure that the procedures and stimuli for the VM, AM, and VAM tasks were

appropriate for the potential participants, they were piloted to determine vidbikyhree tasks
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wereadministered to 8 typically developingaleadolescentsanging in age from3.5 to 17.10
yearsandoneadolescent female with AS, age 16.7 ye@he typically developing participants
in the pilot group were recruited using the sdiyer (seeAppendix Q to recruit participants for
the control grou@s well as through word of mouth. The fem@deticipantwith AS was
recruited throgh referrals from the University of Central Florida Center for Autism and Related
Disabilities (UCF CARD). An individual witlAS was included in the pilot group to provide an
indication of how appropriate the procedures were for individuals witliPA&ntal consentas
obtained prior to administian of any tasks (se&ppendix Dfor letter to parentandAppendix
E for parentakonsent form

The purpose of piloting the material wasconfirm the viability of thetasks andtem
stimuli. Determination of iability of the stimulirequired more thaB0% of the typically
developing participangsassmore thard items (above chancd8jhese criteria were consistent
with the criteria used in the original study involving the child version of the f/RME&st, Baron
Cohen, Wheelwright, Spong, Schahill, & Lawson, 206br each of the tasks (VM, AM, VAM),
the researcher determined the n@mcorrect and percentage correeig Appendix)Ifor the
typically developing participants in the pilot study. One hundred percent of participants passed
over 16 items indicating that all task stimuli were viable for use in the studggpeadix Ifor
data).

In addition, the researcher completed an item analysis to determine whether any item
needed to be removed due to lack of clarity or excessive difficulty. The widely used minimum
criterion of .20 for item difficulty | = .20, where = item difficuty) was used, which lies just

below the floor pvalue of .25 for a fouoption test (Haladyna, 2004). It was determined that a
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stimulus item must fall at or below the .20 criterion level across all tasks to be eliminated.
Stimulus items 1 and 2 fell belatlve acceptable criterion level on at least one task; however, no
item was below criterion for all taskBherefore, the stimulus items administered to the
experimental and control groups consisted of the original 28 piloted items.

Lastly, the reslis from the female participantith AS did not reveal that any
elements of the tasks were inappropriate for use with individuals with AS. Additionally, there
was no indication that individuals with AS would be restricted by the time constraints of the
tasks. Heperformance on the VM and AM tasks was below the mean average for the eight
typically developing participants in the pilot study. However, her score on the AM task was
within the range of scores for the typically developing participants. The VM taskeasity
task where her performance was lower than the range of scores from the typically developing
participants. Her scores on the VAM task were comparable to the mean score for the typically

developing participantsee Appendix | for data)

Procedure

TheVM, AM, and VAM taskswereadministered to both the experimental and
control groups in countepalancedrder. In addition, stimulusemswererandomizedwithin
each task acrogmrticipans to reduce any potential order effebirectly prior to the
administration okach ofthethreetasks, a definitions sheetsprovided that includgchild-
friendly definitions (Beck, McKeown, & Kucan, 2002) for all of the complex emotions and
mental states included in the tagkeeAppendix Jfor definitions shet). At thispointthe

examiner infornedthe participant that he wasunfamiliarwith a word the definition was
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available on the definitions sheet. Participamseallowed access to the definitions sheet at any
time during all tasksAfter the examineconfirmed that the participant understood the purpose of
the definitions sheet, and that it was avail a
(seeAppendixK).

Sessions were recorded usin§anydigital voice recorder so that responiseets for
each item could be calculated after the session(s). The test administrator started the recorder
before administration of the practice item for each task and verbally indicated the start of each
item (i .e., said nit etingthe stimulas). Paetioparts vérbakyt c . , wh
responded to each item.

Answer choices were read to the participants prior to presentation of the stionuhes
AM and VAM tasksandwere reacgsimultaneously while presenting the stimulus for the VM task
(seeAppendix Kfor exact instructions amippendixG for VM taskstimulus items)One answer
choice was printed on each corner of an approximately 2.5 x 6 inch rectangle that was either
bl ank or contained a photuponwlichéskwasbheidg vi dual 0s
administered

For the VM tasklte participants were asked to choose the emetad that was most
closely represented by the eyes in each of the pictures during the VM task. For the AM task a
recording of one phrase was played through heagsh (sedppendix Hfor phrases). While the
recording playegdparticipants were allowed took at the answer choices that surrounded the
blank rectangle described above. Responsesavally stated after listening to titemplete
recording. If the partipant did not respond within 15 secopith® recording was repeated once.

Participants could request that the recording be played again, for a maximum of twd-tbmes.
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the VAM,task@ach partici pant was all owed t 9YMtask ew
only while the auditoryecording from the AM task playetf the participant did not respond
within 15 seconds of the completion of the recordingas played once more with the visual
stimulus vigble while the recording played

Onall tasks the participants werallowed a total of 30 secongsr itemto provide an
answer. Once the 30 seconds expitkd examiner agldthe participantor the answer. If no
answer waprovidedii n o r e s p avasseeordedw fhgcodingform. If a responseas
not providedthe item wascored as wrondRarticipantéverbalresponsesvere recorded by the
researcheon a coding form developed for this study (8eeendix L.

The researcheadministered all task€ompetency in test administratimmvolvedbeng
able torecite instructions, supply participgrwith the definitions sheegke voice recordings of
each sessions, and record responses with 100% consistency across five typically developing
prectice participants. Theesearchewas competent in thedministration of all tasks prior to
evaluation of the experimental and control groups. In additiorreearchescored all tasks

The participats weretested in a quiet room with the participant positioned so that they
werenot facing a window or angemsthat mayhavebeenpotentially distracting (e.qg.,
television, computer, steo, or phone). Tasks wesedministered to the experimental and cantro
groupsin a quiet rooneitherat t h e p ar briatthe YC& EdmdnanicdtionrDsorders
Clinic. All tasks wee administered in one sessitiowever if the participant had exhibitetie
need for a second session (e.digfee, iliness, etc.) it would have begrovided.Short 5to 10
minute breaks were taken between tasks except when participguestes] to immediately

continue to the next task.a participant requested a brahking the administrationf@ task
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the participantvould have beeencouraged to complete the @nt task, if possible, before the
break was taketo prevent disruptioof task continuityAll participants were able to complete
each task without a breakach task took no more than 30 to 40 minutes gachmpleteor
approximately 1.5 to 2 hours to complete all tasks (depending upon whether breaks between

tasks were tadn).

Data Analysis

Results will include the following comparisons: experimental (AS) group vs. control
(typical) group experimental group vs. control group for each task; vidudl) task vsauditory
(AM) task visual(VM) task vs.visual+ auditory(VAM) tak, and auditorfAM) taskvs.
visual+ auditory(VAM) task A factorial analysis of variance (ADVA) wasused to analyze the
results A comparison was made betwgmrformance of the AS growgnd thecontrol groupto
determine if a significant differend®tween groupwas presentinteraction between group and
task was analyzed to determine if differenaese preserbetween the performance of the
experimental and control groups whte scores from each group wemmpared per task.

If a significant diference between groups were found, that descriptive information would
have been used to compileM profiles for the participantsncluding a general ToM profile for
both groups.

It was not possible to determine latency of response for all particighaants eitherla

participantrequestingiot to be recorded, or because of the unexpected loss of battery life for the

digital recorder Si nce not al |l participantsd |AStency
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participants responded immediately for appmately all items there was objective reasoio

determine latency of response
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CHAPTER FOUR: RESULTS

This study was conducted to provide a comparison of the effect of different modes of
stimuli presentation (i.e., visual, audygpand visual + auditory) in advanced Tdadéks
assessing recognition of complex emotions and mental ftatedolescents with AS.
Adolescents with AS and typically developing adolescents were compared to investigate
performance on three tasks desigrediffer only by mode of stimuli presentatiddescriptive
statistics are presented for each group alongeuthparative stisticsgeneratedhrougha
factorial analysis of variance (ANOVA)he IBM Statistical Package for the Social Sciences
(SPSS)staisticsversion 19%dtwareof SPSS Incwas used to analyze data for the twenty
individuals who patrticipated in this study, including ten participants with AS (experimental
group) and ten typically developimpgrticipantgcontrol group) Groups were mat@d on
chronologicalageand gender, and were analyzed as paired grdinesassumption of sphericity
was met fothe factorial ANOVA. The significance level used wps .05.This chapter will
present findings for a between group comparison, an analyisidction between group and

task, and a between task comparison for all participants.

Hypothesis 1Adolescents with AS Will Perform Differentlyn the Visual Mentalizing (VM),
Auditory Mentalizing, and Visual + Auditory Mentalizirictasks when Compardd Age
Matched Typically Developing dolescents

To test this hypothesithe dataveresubmitted taa factorial analysis of variance

(ANOVA). Both descriptive ad comparative statistics are presentethe following sections
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Descriptive Statistics

The individual raw scores, means, standard deviations (SD), and ranges of performance
on the VM, AM, and VAM &sks are presented iaflle 2 The means for each groapeidentical
between groups for the VM and AM taskéthough, a between group mean diéface was
found for the VAM tasKsee Tabl&) the diffeeence was not significarftandard deviatios
werealsocomparale between groups fafM and AM tasls; howeverthe standard deviation for
the experimental group was much smaller than the standaatidevor the control group for

the VAM task.

Table 2
Individual raw scoresrange of raw scores, means, and standard devsdtiothe experimental
and controgroups (N = 10 respectively)

VM Task AM Task VAM Task
Participant E C E C E C
AA 15 22 19 17 18 23
BB 24 14 20 17 21 16
CC 16 15 16 22 21 21
DD 21 19 19 18 21 19
EE 19 18 18 20 22 24
FF 19 24 22 25 20 25
GG 19 20 21 19 24 22
HH 19 23 23 18 23 24
Il 20 21 22 21 21 23
JJ 22 18 20 23 22 27
Range 15-24 14-24 16-23 17-25 18-24 16-27
Mean 194 19.4 20 20 21.3 22.4
SD 2.633 3.273 2.108 2.708 1.636 3.134

Note.E = Experimental GroupC = Control Group VM = Visual Mentalizing; AM = Auditory Mentizing; VAM
= Visual + Auditory MentalizingSD = standard deviation
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Comparative Statistics

The comparative statistics usedetmluatebetween group differences are presented
based on results affactorial ANOVA. Thegroup effect analysis, which deteined whether a
significant difference between groups exiswdid,not yield a significant difference between
groups F(1,9)=0.163 andb = 0.696.In addition, he analysis of interaction between group and
task indicated thahere was nonsignificantdifference between groups by tafk2,18) =
0.367 andp = 0.698 Therefore an individual analysis of differences between groups for each
task was not necessaifhe resits of the task effect analysis, whichmparedetween task
differences without comgering differences between groupsweveryieldeda signficant
difference between taskis(2,18) = 11.197 and = 0.001

Table3
Results of group effect, group and task interacatiff@ct and task effect frorfactorial ANOVA

Between groups df Within groups df  F Sig. N

Group Effect 1 9 163  .696 20
Group and Task Interactio 2 18 367 .698 20
Task Effect 2 18 11.197 .001 20

Hypothesis 2Adolescents with AS Will Perform Differently on Tasks Based on the Type of
Stimuli, Compared to TypicalllDeveloping Adolescents

A nonsignificant difference was found between groups for the VM, AM, or VAM tasks
(F(2,18) = 0.367 angd = 0.698) Due to the lack of significant differences between grotes
experimental and control groups were combied, N=20)to test foroveralldifferences in

performance based on the type of task. Thutheranalyses of differences between tasks did
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not include distinctions between grou@escriptivestatistics are presented along with

comparative statistiageneratd through a factorial ANOVA.

Descriptive Statistics
The means for all participaniexperimental and control groups combinfm)each task
are presented in Tabfe These means were used to evaluate differences between tasks for all
paticipants using factorial ANDVA.

Table4
Task Meandor experimental and control groups combined

Task Mean N

VM 19.4 20
AM 20 20
VAM 21.85 20

Note.VM = Visual Mentalizing AM = Auditory Mentalizing VAM = Visual + Mentalizing

Comparative Statistics

The compeaative statistics used to test for differences between modes of stimuli
presentation (i.e., differences between tasks) are presented through a factorial AR¢S\s
of the factorial ANOVAIndicated an effect for task(2,18) = 11.197 and = 0.001(seeTable
3). Further analysis of that effect wiplairwise comparisons revealed significant diference
between scorder the VM taskandthe AM task p = 0.228) howevergsignificanty higher

scores were founfbr the \AM taskcompared to th¥M task (p = 0.004)as well as for the
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VAM taskcompared ttheAM task ( = 0.005).Table5 (significant results in bold)resents

results for the pairwise comparisons.

Table5

Pairwisecomparisondetween VM, AM, and VAM tasks
Tasks Significance N
VM1 AM .228 20
VM 1 VAM .004 20
AM i VAM .005 20

Note.VM = Visual Mentalizing AM = Auditory Mentalizing VAM = Visual + Mentalizing

Hypothesis 3T oM Profiles that Are Compiled W Show Clear Distinctions Between the ToM
Abilities of Adolescents with AS vshe ToM Abilities of Typically BevelopingAdolescents

Due to the lack of significant differences between graupthefactorial ANOVAa
distinct pattern of performance couidtbe found to enable composition of an AS deodif
performanceThe small smple size may have contributed to the lack of significant differences in

performance between groups.
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CHAPTER FIVE: SUMMARY, DISCUSSION, AND CONCLUSIONS

Summary

The primary aim of this study was to determine whether differences in mode of stimul
presentation of ToM tasks resulted in significant differences in performance between adolescents
with AS and typically developing adolescents. Additionally, if significant differences in
performance were found between grguggrofile of performance aoss task modalities would
have been developed to illustrate strengths and weagreggrding the mode of presentation of
ToM stimuli for individuals with AS. This information would have been useful for understanding
modality specific deficits in individals with AS when attempting to perceive information that
would require use of ToM skills (e.g., interpreting body language, facial expressions, and/or tone
of voice).

Twenty male participants ranging in age from 13.2 to 17.10 years of age were included in
the studyten participants diagnosed with AS and ten typically developing participants.
Participants in the control group were age and gender matched with the participants in the
experimental group. All participants completed thfe® tasks that varieth mode of stimuli
presentation: visual, auditory, and visual + auditory. Administration of tasks was eounter
balanced and stimulus item order was randomly varied within each task for each participant.

Results indicated nesignificant differences betwedhe adolescents with AS and the
typically developing adolescent by groapdtask (i.e., VM, AM, VAM). However, there was a
significant difference by task type. Since there was no significant difference between groups in

performance on the tasks, the tgroups were combined to determine if there was a difference
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in task performance based on modality of task presentation. Results of the factorial ANOVA with
groupscombined(N=20) revealed a significant difference between scores on the VAM task and
the VM task as well as between scores on the VAM task and the AM task. These results indicated
significantly higher scores on the task that included a combination of stimuli (visual + auditory)
when compared to either task that included presentation of stirawinly one mode (visual or

auditory).

Discussion

Individuals with AS primarily demonstrate deficiencies, with regard to communication, in
the area of pragmatics with difficulty perceiving nonverbal cues, and difficulty with the act of
socializing (APA,2000). This impairment is likely due to a delay in the development of ToM
skills, which is supported by theindblindness theorfBaronCohen, 2008). This theory
proposes that individuals with AS are delayed in developing a ToM, which may result in
confuson and/or frustration due to an inability to interpret the emotions of others and anticipate
mental states (Bare@ohen, 2008). AdvanceibM tasks have been designed to evaluate ToM
skills, defined ashe ability to infer mental states, such as beliefsirds, intentions, emotions,
and imagination, or the ability to reflect onthe contenfs one és own @aah ot her 6
Cohen, 1995BaronCohen, 2001BaronCohen, 2008), in individuals with AS as well as
individuals with HFA. For the current stuttye visual mentalizing (VM) task waadapted from
an advanced ToM tedReading the Mind in the Eyd®evised (RMER) test for childrerfBaron
CohenWheelwright, Spong, et al., 200Results of the current study specifically related to

visual mentalizingvere inconsistent with results of previous researcBufefrom a study
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conducted byaronCohenWheelwright, Sponggtal. (200} indicated statistically significant
differences between a group of 15 children with AS or HFA and a control group dltypic
developing childreninterestingly, his study did noprovideinformation indicating whether or
not participants were amedicatiorgs). In a related study by Kaland, et al. (20@68plementing
theRME-R testfor children (BarorCohen, Wheelwright, mg, et al., 2001a statistically
significant differencavas foundoetweerchildren and young adults diagnosed with AS and a
control group of children and young adults of comparable &gdsis study articipants were
reported tanotbeon medication oény kind at the time the study was conductedhoth he
BaronCohenWheelwright, Sponget al. and the Kaland, et atudiessignificant differences in
pefformancewere foundoetween individuals with AS and typically developing individuais
visualmentalizng task(i.e., RMER testfor childrer) regardless of whether or not individuals
were on medication at the time of the testing.

Results of the present investigation substantially differed from the results of both the
BaronCohenWheelwright, Spng, et al. (200study and the Kaland, et al. (2008) study in that
no significant difference was found between groups on the visual mentalizing (VM) task, a task
nearly identical to the one used in the previous research. The inconsistency of thenasbks
due to the inclusion of participants with HFA or inconsistency of professional diagnoses
(Campbell,2010) as the previous research was conducted in countries other than the United
States. The inconsistency in findings might also be due to thén&climost half of the
participants in this study were on medication at the time this study was conducted. The
medications taken by participants in this study include antipsychotics§ergquebnd

Risperda), antidepressant€glexandLexaprg, and amild stimulant Concertg. These
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medications can improve concentration, attention, mood, and energgasewell as decrease
repetitive behaviors, irritability, anxiety, and hyperactival/of which could improve

performance on the three tasks adnterid to the participant$he participants who were not on
medication howeverpbtained comparable results to the participants on medication. This
indicates that regardless of the influence of medicati@results of the VM task did not

distinguish baveen adolescents with AS and typically developing adolescents. The inconclusive
findings on the VM task merit further research on this type of task, perhaps with a larger sample
size, and evaluation of differences in performance between individuals @itimAnedication as
opposed to individuals with AS off medication.

The auditory mentalizing (AM) task was designed by this researcher based on the
Reading the Mind in the VoieRevised (RMVR) task by Golan, et al., (2007The AM task was
formatted so tat it would differ from the VM task only in how tistimuli werepresented (e.g.,
stimuli presented aurally as opposed to visually as in the VM task). Previous research on the
RMV-R task with adults diagnosed with AS indicated a significant differencesbatadults
with AS/HFA and typically developing adults (Golan, et al., 2007; Rutherford, et al., 2002).
There was no indication whether or not the participantsasetistudies were on medication.

Results of the present study indicagatbn-significant diference between the
experimental and control groups on the AM task. These results are not consistent with previous
findings for ToM tasks that udeauditoryonly stimuli as well (Golan, et al., 2007; Rutherford, et
al., 2002). Again the inconsistent findis may be due to differences between the participants in
the previous studies and the participants in this study, which included age diffdrencadults

vs. adolescents)s well as the inclusion of individuals diagnosed with HR&luding
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participats with HFA may have contributed to decreased performance on the AM task for the
experimental groups in previous studies

The visual + auditory mentalizing (VAM) task was designed to be comparable to both the
VM and AM tasks differing in only that bothsual and auditory stimuli were presented
simultaneously. The visual stimulus was only presented while the participant was exposed to the
auditory stimulus. This task was designed to be more similar tegatsonal communication
that requires simultanas interpretation of visaal and auditory stimuli. The VANBask was
created by the researcher for the purpose of this studyaahdr knowledgeno previous
research exists implementing a task of this type combining visual and auditory stimuli
simultaneosly. Onestudy howeverjncorporated visual and auditory stimrgpresenng
complex emotions and mental states via video recordthg®keading the Mind in the Films
task by Golan, Bare€ohen, & Golan, 2008)n the Golan, et al. (2008) studize Realing the
Mind in the Films(child version) task showed a significant difference between a group of
children with ASD and a groug ¢ypically developing childrerAlthough theGolan, et al.
(2008)findings are interesting, a direct comparisath the resiis of the current study cannot
be made because they difeerbstantiallyin thetype of stimuli used in the tasks (i.e., static
images of eyes vs. videos of the entire face or person)

Findings from the current study that indightenonsignificant diference between
participantsdéd (N = 20) p)easkfcanpares tothe auditaryanip e vi s
(AM) taskareconsistent with previous findings from a study that evaluates the performance of
individuals with AS using a ToM battersthe Cambride Mindreading (CAM) Fac®oice

Battery,of assessments includiegaluation of complex emotions and mental states with stimuli
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presented viaisualandauditorymodalities(Golan, et al., 2006). The study by Golan, et al.
(2006) showed a significant difience between a group of adults with AS and a group of
typically developing adults on both the auditory and visual tasks included @AMeFace

Voice Batterywhich is not consistent with the finding from this study; however, the study also
found a norsignificant difference between performance on their auditory only task compared to
their visual only task. Their findingadicating nonrsignificantdifferences between modalities

are consistent with the findings from the current study.

Since no significat differences were found between the experimental and control groups,
the groups were combined (N=20) and differences between tasks were analyzed. To this
researcher 6s knowledge, no previous rtheeeear ch
modalties of stimulus presentatiomsed in this study (visual, auditory, and visual + auditfmny)
advanced ToM tasks. Results of the comparison between tasks for the present study showed no
significant difference between the scores of the VM and AM taslcatidg no difference when
stimuli were presented via visual stimahly as opposed to stimyresented via the auditory
channel onlyA significant difference between the scoresth@VVAM task compared to the VM
task, as well as between the scoregherVAM task compared to the AM taslas
demonstratedThese results indicated that when a combination of both visual and auditory
stimuli were presentegerformance was superior to when stinweérepresented via only one
modality, regardless of whichadality (visual or auditory). These differences suggest that the
mode by which stimularepresented in ToM tasks is important to consider as modality of stimul

may significantly increaser decreasan i ndi vi dual 6s perfor mance.
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Conclusion

Advanced TtV tasks have been the focus of research studies regarding their potential for
use in the AS diagnostic process. Currently, research points to use of advanced ToM assessments
in a battery of tests for children, adolescents, and/or adults who have beasédgith AS.
Previous research primarily has been concentrated on evaluation of a particular ToM task or
comparisons of multiple ToM tasks without evaluation of the components of those tasks, such as
whether changing the modality of presentation of theudt effects participant performance. To
this point there continues to be little research on why one task might be more effective than
another task with consideration of differences in the modality of each task. fiereis aneed
formoreresearchoe x ami ne chil drenés abilities to unde
prosody, or and integration of modalie s 6 ( Li n d20@6rp.78). Ros en

This study targetdvisual stimuli, auditory stimuli, and the integrationbafth visual and
auditory simuli in ToM tasks focusing on the identification of emotions and complex mental
states for adolescents with AS in an effort to understand whether differences in modalities have
an effect on participant performance. The results of this study indicatetielraodality by
which complex emotions and mental states are presented in ToM tasks should be strongly
considered as it has been demonstrated here to el performancelf complex emotions
and mental states are presented via a combination lo¥/tsatal and auditory stimylihe
participantdéds performance will l' i kely be supe
presented through only one modalltyremains uncertajrhoweverjf stimuli with moving
images (e.g., video, face to face intéi@ts)would resultin findings similar to that found in this

study incorporating static photos.
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Limitations

There were several limitations inherent in this study that may impact generalizability of
theresults. A major limitation of this study was theal number of participants in both the
experimental and control groups. Recruiting participants for the study was extremely challenging
regardless of expanding to surrounding counties and the protracted time spent on recruiting.
Although there was a poteal pool of 40 to 50 participants with AS referred by the UCF CARD,
only 20 could be reached and out of those 20 only 15 agreed to participate in the study. An
additional 5 participants withdreat the start of the study either because the adolescenA®ith
declined to participate, t hmrexpfaineteasogsé6Sncesc hedul
recruiting participants with AS was so challenging, this study was limited to participants of
convenience, whiclid not allow for random sampling.

Another mtential limitation was that it could not be determined with one hundred percent
certainty that the study only included individuals with AS. Although criterionestablishec
priori to ensure as accurate a diagnosis as possible, Campbell (2010) chtiaateany
professionals are unclear about proper use of AS diagnostic tools as well as differences between
AS and HFA. As a result the sample may include indivglwith inaccurate diagnes.

Finally, another potential limitation of the study was thrally static photos of eyes were
used in both the visual mentalizing and vistaluditory mentalizing tasks. In conjunction with
the static photos, a time limitation was imposed for viewing the visual stimfilaszisual
stimulus might parallel the audity stimulus morghoweverijf it werepresented in a

moving/changing state as would be encountered in a video recomdeshvef a visuai
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auditory taskln addition, a videsecording that depicted complex emotions and mental states

would more closelyarallel real life social encounters.

Suggestions For Future Research

There are several avenues that might be investigated in future research studies. Future
studies should include larger sample sizes. Findings from small sample sized studies are
underpavered and henceannotbe generalized beyond individuals included in the study.
Collaborations with other centers serving individuals with autism spectrum disorders, school
districts, or other professionals will increase the potential participant poah &unth potentially
increase the sample size. Also, recruiting participants who were diagnosed by the same
psychologist(s) or neurologist(@$ well as consistent use of valid and reliable assessment
measuresvill help to ensure increased consistency afjdoses across individuals. In addition
studies with larger sample sizes also might allow analysis of other variables such as age.

The use of video recordisghould be considered in future studies investigating complex
emotions and mental states. Althowsglveral studies have incorporated video presentations of
stimuli (e.g.,Golan, et al., 2008; Golan, et al., 2p0&dditional investigations are warranted
using this method of stimulus presentation.

Results of this study found that the adolescents witklé8onstrated ease with
interpreting complex emotions and mental states in still photos and brief audio recordings.
Parents of most participants from this study reported that their@hddntinue to have great
difficulty reading facial expressions anddy languagas well asnterpreting tone of voice in

conversation. Taésebehavios areindicative of ToM deficis and point to a breakdown that may
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occur more within the context of active conversation. Further investigation usingi shatul
emulate theontext of active conversation, such as that setasks using videos (e.ghe
Reading théMlind in the Filmstaskor theCAM FaceVoice Battery (Golan,et al, 2008;Golan,
et al., 2006)is needed to elucidate at what level or perceptual channgbéugic breakdown
occurs for adolescents with AS. Similarly, future studies should attempt to evaluate performance
of individuals with AS in social contexts with other people. The tasks used in this study were not
sensitive enough to detect differencesaeen adolescents with AS and typically developing
adolescents regardless of obvious impairmensocializatiorobserved by the researclierg.,
intense eye contact, lengthgndshakesor irrelevant comments). Future studies of AS
assessments shouldrsider tasks that evaluate performance in the context of interpersonal
communication.

Lastly, future research should include greapindividuals with AttentiorDeficit
Hyperactivity Disorder (ADHD), Obsessi@ompulsive Disorder (OCD), and/or anxiety
disorders as about half of the participants in this study reportetbcoidity with AS, consistent
with previous literature (Gillberg, 2002; Ozonoff, et al., 2002). Many of these participants also
took medication for these disorders, so future researtlevhtuates individuals with these
disorders should consider splitting participants into a medicated amgdicated group to

evaluate differences in performance with and without medication(s).
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University of Central Florida Institutional Review Board
University of

L Office of Research & Commercialization
Centl: al 12201 Research Parkway, Suite 501
Florida Orlando, Florida 32826-3246

Telephone: 407-823-2901 or 407-882-2276
www.research .ucf.edu/compliance/irb html

Approval of Human Research

From: UCF Institutional Review Board #1
FWA00000351, IRB00001138

To: Juliet N. Leon

Date: September 10, 2010

Dear Researcher:

On 9/10/2010, the IRB approved the following human participant research until 9/9/2011 inclusive:

Type of Review: Submission Response for UCF Initial Review Submission Form
Project Title:  Profiling Theory of Mind (ToM): A Comparison of Stimuli
Presentation in Advanced Theory of Mind Assessment on
Adolescents with Asperger Syndrome (AS)
Investigator: Juliet N Leon
IRB Number: SBE-10-07099
Funding Agency:
Grant Title:
Research ID:  N/A

The Continuing Review Application must be submitted 30days prior to the expiration date for studies that
were previously expedited, and 60 days prior to the expiration date for research that was previously
reviewed at a convened meeting. Do not make changes to the study (i.e., protocol, methodology, consent
form, personnel, site, etc.) before obtaining IRB approval. A Modification Form cannot be used to extend
the approval period of a study. All forms may be completed and submitted online at
https://iris.research.ucf.edu .

If continuing review approval is not granted before the expiration date of 9/9/2011,
approval of this research expires on that date. When you have completed your research, please submit a
Study Closure request in RIS so that IRB records will be accurate.

Use of the approved, stamped consent document(s) is required. The new form supersedes all previous
versions, which are now invalid for further use. Only approved investigators (or other approved key study

personnel) may solicit consent for research participation. Participants or their representatives must receive
a copy of the consent form(s).

In the conduct of this research, you are responsible to follow the requirements of the Investigator Manual.

On behalf of Joseph Bielitzki, DVM, UCF IRB Chair, this letter is signed by:
Signature applied by Joanne Muratori on 09/10/2010 02:20:24 PM EDT

ey

IRB Coordinator
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: University of Central Florida Institutional Review Board
" University of

- Office of Research & Commercialization
Central 12201 Rescarch Parkway, Suite 501
Florida Orlando, Florida 32826-3246

Telephone: 407-823-2901 or 407-882-2276
www.research .ucf.edu/compliance/irb.html

Approval of Human Research

From: UCF Institutional Review Board #1
FWA00000351, IRB00001138

To: Juliet N. Leon

Date: October 22, 2010

Dear Researcher:

On 1/22/2010, the IRB approved the following minor modification to human participant research until
09/09/2011 inclusive:
Type of Review: IRB Addendum and Modification Request Form
Modification Type: ~Addition of a recruiting video to supplement the recruiting flyer
used to recruit adolescent participants to the research study.
Project Title:  Profiling Theory of Mind (ToM): A Comparison of Stimuli
Presentation in Advanced Theory of Mind Assessment on
Adolescents with Asperger Syndrome (AS)
Investigator:  Juliet N Leon
IRB Number:  SBE-10-07099
Funding Agency:
Grant Title:
Research ID: N/A

The Continuing Review Application must be submitted 30days prior to the expiration date for studies that
were previously expedited, and 60 days prior to the expiration date for research that was previously
reviewed at a convened meeting. Do not make changes to the study (i.e., protocol, methodology, consent
form, personnel, site, etc.) before obtaining IRB approval. A Modification Form cannot be used to extend
the approval period of a study. All forms may be completed and submitted online at

https://iris research.ucf.edu .

If continuing review approval is not granted before the expiration date of 09/09/2011,

approval of this research expires on that date. When you have completed your research, please submit a
Study Closure request in iRIS so that IRB records will be accurate.

Use of the approved, stamped consent document(s) is required. The new form supersedes all previous
versions, which are now invalid for further use. Only approved investigators (or other approved key study

personnel) may solicit consent for research participation. Participants or their representatives must receive
a copy of the consent form(s).

In the conduct of this research, you are responsible to follow the requirements of the Investigator Manual.
On behalf of Joseph Bielitzki, DVM, UCF IRB Chair, this letter is signed by:
Signature applied by Joanne Muratori on 10/22/2010 01:06:51 PM EDT

s
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Case History Form

Identifying and Family Information:

childés Name: __ ¢ Sex:M /F_ Birthdate:
Fat her s Name: Daytime Phone:

Address; Cell Phone:

E-mail:

Mot her 6s Name: Daytime Phone:

Address: Cell Phone:

E-mail:

Childés race/ ethnic group: (circle all that apply
Caucasian Non-Hispanic Hispanic African-American

Native American Asian orPacific Islander Other:

Is there a language other than English spoken in the home?(circle oneYes No
If yes, which one?
Does the child speak the languagé@s No

Does the child uretstand the languageves No

Which language does the child prefer to speak at home?

Has your child been diagnosed with a speech, language, or phychological delay/disorder, or received
special services from the public mrivate school system ?(circle onges No
If yes, please describe.

Has your child been diagnosed with Autism Spectrum Disorders or Asperger Syndrome?
Yes No

If your child has been diagnosed with Asperger Syndrome, was this diagnosis made by a licensed
physician?(circle one)Yes No
If no, who made the diagnosis?

What diagnostic tool(s) was used to make this diagnosis?(Circle from the following:)
Autism Diagnostic Observation Schedula@OS)

Krug Asperger's Disorder Inde (KADI)

Gilliam Asperger's Disorder Scale (GADS)

Asperger's Syndrome Diagnostic Scale (ASDS)

Other:

aprwnE

68



Has he/she ever had a speech evaluation/screeiNiegNo
If yes, where and when?
What were you told?

Has he/she ever had a hearing evaluation/screenivig2 No
Has he/she ever had a vision evaluation/screenifig® No

If yes, where and when?
What were you told?

Has your cHd ever had speech therapyes No
If yes, where and when?
What was he/she working on?

Has your child received any other evaluation or therapy (physical therapy, counseling, occupational
therapy, etc.)?¥es No
If yes, please describe.

Isyourchidcu r ently (or recentl¥Ye} Nonder a physicianbés ¢
If yes, why?

Please list any medications yotunild takes regularly:

Name of school and grade in school:

Has your child repeated a grade¥es No
If yes, which grade?

Can your child read?Yes No

If yes, at what
level?
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Control Group Recruiting Flyer:

Study of Perspective Taking SKkills in
Adolescents

This study presents an opportunity to take part in a research project that I am conducting for my
Masters thesis in the Department of Communication Sciences and Disorders at the University
of Central Florida (UCF). I will be evaluating 3 perspective taking assessments. The
assessments will take, at the most, 2 hours to complete. Your individual performance on the
assessments will remain confidential. Results will be used to compare each assessment's ability
to discriminate perspective taking skills.

Participants will be eligible to receive Community Service hours that can be used toward
Bright Futures Scholarships for their participation.

To participate in the study you or your child must meet the following requirements:

Male between the ages of 13-18
No history of a delay or disorder of any kind.
Has not received special services from the public or private school system.

Live near the Orlando, Daytona, Jacksonville or Ft. Lauderdale, FL. areas, or can
commute to these areas.

If you meet these requirements and are interested or know someone who is interested please
contact me at jleon@knights.ucf.edu, or contact my faculty supervisor, Dr. Jamie Schwartz, at
(407) 823-4807 or by e-mail at jschwart@mail.ucf.edu.

University of Central Florida IRB
UCF RB NUMBER: SBE-10-07099

IRB APPROVAL DATE: 9/10/2010

IRB EXPIRATION DATE: 9/9/2011
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Study of Perspective Taking Skills in
Adolescents with Asperger’s Syndrome

This study presents an opportunity to take part in a research project that I am conducting for my
Masters thesis in the Department of Communication Sciences and Disorders at the University
of Central Florida (UCF). I will be evaluating the ability to identify emotions using three
different assessment tasks that can be directly administered to an individual identified as having
Asperger’s Syndrome. These assessments allow for direct assessment of an individual rather
than completing a parent questionnaire or taking part in lengthy observations. The three tasks
will be administered to your adolescent directly and will take, at the most, 2 hours to complete
in a one-time session that can be completed at your home, or at the UCF Communication
Disorders Clinic on research parkway. Your adolescent’s individual performance on the
assessments will remain confidential. Results will be used to compare group performance on
the assessment tasks.

Participants will be eligible to receive Community Service hours that can be used toward
Bright Futures Scholarships for their participation.

To participate in the study your adolescent must meet the following requirements:

® Male between the ages of 13-18 years with a diagnosis of Asperger’s Syndrome.

¢ No uncorrected visual or hearing impairments.

¢ Live near the central Florida, south Florida, or J acksonville, FL. areas, or can
commute to these areas.

If your adolescent meets these requirements and may be interested in the study or you know
someone who may be interested please contact Juliet Leon at (954) 907-3040 or by e-mail at

Jjleon@knights.ucf.edu, or contact my faculty supervisor, Dr. Jamie Schwartz, at (407) 823-
4798 or by e-mail at jschwart@mail.ucf.edu.

University of Central Florida IRB
UCEF 1rB NUMBER: SBE-10-07099

IRB APPROVAL DATE: 10/22/2010

IRB EXPIRATION DATE: 9/9/2011
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Dear (parent(s)/caregiver name),

Your child has beegelected for possible inclusion in a research opportunity that will contribute
to the current research on adolescents with Asp@&ggndrome (AS). The study will include
children with AS as well as typically developing children from 13 to 18 years offage1

choose to provide consent for your child to participate in this research opportunity you will need
to complete the case history form included in this envelope and sign the included consent form.
The research opportunity will involve the completafrthree tasks that will take no more than

30 minutes each, for a total of 1.5 to 2 hours depending on whether breaks are required. Each
task will include specific stimuli (visuainly, auditoryonly, and visuat auditory stimuli).

Tasks will involve presedation of a picture of eyes, presentation of brief recordings of common
phrases, or a combination of both pictures and recordings. Sessions will be held at the University
of Central Florida (UCF) Communication Disorders Clinic, or, if it is not possilolgdo to

bring your child to the clinic, arrangements can be made to conduct home sessions. | look
forward to hearing back from you and appreciate the contribution you or your child may make to
this research project.

Sincerely,

Juliet Leon, B.A.

jleon@knights.ucf.edor Dr. Jamie Schwartz may be contactedi@j 8234807 or by anail
atjschwart@mail.ucf.edu.
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University of
Central
Florida

Profiling Theory of Mind (ToM): A Comparison of Stimuli Presentation in Advanced
Theory of Mind Assessment on Adolescents with Asperger Syndrome (AS)

Informed Consent from a Parent for a Child

Principal Investigator: Juliet Leon, BA.
Faculty Supervisor: Jamie B. Schwartz, Ph.D.
Investigational Site(s): UCF Communication Disorders Clinic

How to Return this Consent Form: Please return the signed consent form by bringing it to the first session
conducted. If consent will not be provided please contact the principal investigator at jleon@knights.ucf.edu, or the
faculty supervisor at (407) 823-4807 or by e-mail at jschwart@mail.ucf.edu.

Introduction: Researchers at the University of Central Florida (UCF) study many topics. To do this we need the
help of people who agree to take part in a research study. You are being asked to allow your child to take part in a
research study which will include 40 children from the counties surrounding UCF. Your child is being invited to
take part in this research study because he/she is a typically developing adolescent whose age and gender matches
that of an individual with Asperger Syndrome (AS) who is participating in this study, or is an adolescent who has
been identified as having AS.

The person doing this research is a graduate student, Juliet Leon, from the University of Central Florida,
Department of Communication Sciences and Disorders (DCSD). Because the researcher is a masters student she is
being guided by Dr. Jaime Schwartz, an Associate Professor in the DCSD. Undergraduate students in the DCSD
may assist the principal investigator with this study as part of the research team. If undergraduate students assist in
this study their names will be disclosed to you.

What you should know about a research study:
e Someone will explain this research study to you.
e  Aresearch study is something you volunteer for.
e Whether or not you take part is up to you.
e You should allow your child to take part in this study only because you want to.
e You can choose not to take part in the research study.
e You can agree to take part now and later change your mind.
o Whatever you decide it will not be held against you or your child.
e Feel free to ask all the questions you want before you decide.

1o0of3 University of Central Florida IRB
UCF 1RB NUMBER: SBE-10-07099
IRB APPROVAL DATE: 9/10/2010
IRB EXPIRATION DATE: 9/9/2011
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Purpose of the research study: The purpose of this research study is to evaluate whether differences exist
between various methods of stimuli presentation of a task that targets perception of complex emotions and mental
states in individuals with Asperger Syndrome (AS). Previous studies have not evaluated differences in participant
performance with different stimuli using this type of task. Furthermore, previous studies that are comparable to this
study have not used adolescents specifically, and have not included American-English speaking individuals. This
study attempts to evaluate the appropriateness of this task for American-English speaking adolescents with AS and
whether stimuli presentation of the task affects participant performance.

What your child will be asked to do in the study: Tasks will be administered to the participant by the
primary investigator or a trained undergraduate student. The research will be conducted between the months of
September to December of 2010 during daytime hours at the UCF Communication Disorders Clinic, or at the
participant's home if prior arrangements are made to do so. The experimental procedures will include looking at
rectangular cut outs of photographs of people's eyes, and listening to brief recordings of individuals saying a
common phrase. The participant will then choose an emotion that corresponds with what they see and/or hear.
Three tasks will be administered in 1-3 sessions depending on the preference of the participant. Each task will be
administered once. The responsibilities of the participant will include listening to the instructions provided by the
researcher, answering each item, and completing the task once it has begun.

Location: Sessions will be held at the UCF Communication Disorders Clinic. Prior arrangements may be made to
conduct sessions in the participant's home if it is not feasible for the participant to go to the UCF Communication
Disorders Clinic.

Time required: We expect that your child will be in this research study for 1.5 to 2 hours. The number of sessions
required to complete the tasks may vary from 1 to 3 depending on the number, and length, of breaks requested
between tasks. Each task will take no more than 30 minutes. A short break will be taken between tasks. However,
participants will be allowed to request longer breaks or request an additional session if fatigued. If the participant
does not require additional breaks all tasks may be completed in only one session.

Audio taping: Your child will be audio taped during this study. If you do not want your child to be audio taped,
your child will still be able to participate in the study. Please notify the principal investigator or faculty supervisor
if you do not wish your child to be audio taped. If your child is audio taped, the tape will be kept in a locked filing
cabinet. The tape will be erased or destroyed after the completion of the study.

Benefits: We cannot promise any benefits to you, your child, or others from your child taking part in this research.
However, possible benefits include learning more about the research process, and contributing to the body of
research on adolescents with Asperger Syndrome (AS).

Compensation or payment: Compensation for your child’s participation will be the receipt of 2 community
service hours provided by the UCF Center for Autism and Related Disabilities (CARD). If your child completes
any part of the study, your child will receive community service hours for the time your child spent in the study.

Confidentiality: We will limit your personal data collected in this study. You and your child’s personal information
will be limited to individuals who have a need to review this information (i.e., the principal investigator and faculty
supervisor). However, we cannot promise complete anonymity as your information may be reviewed by the UCF
Institutional Review Board (IRB) or other official representatives of UCF.

Study contact for questions about the study or to report a problem: If you have questions, concerns, or
complaints, or think the research study has hurt your child contact: Juliet Leon, Graduate Student, Department of
Communication Sciences and Disorders, by email at jleon@knights.ucf.edu or Dr. Jaime Schwartz, Associate
Professor, Department of Communication Sciences and Disorders at (407) 823-4807 or by email at
jschwart@mail.ucf.edu.
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IRB contact about you and your child’s rights in the study or to report a complaint: Research at the
University of Central Florida involving human participants is carried out under the oversight of the Institutional
Review Board (UCF IRB). This research has been reviewed and approved by the IRB. For information about the
rights of people who take part in research, please contact: Institutional Review Board, University of Central Florida,
Office of Research & Commercialization, 12201 Research Parkway, Suite 501, Orlando, FL 32826-3246 or by
telephone at (407) 823-2901. You may also talk to them for any of the following:

e Your questions, concerns, or complaints are not being answered by the research team.

e You cannot reach the research team.

e You want to talk to someone besides the research team.

e You want to get information or provide input about this research.

Withdrawing from the study:

You may decide not to have your child continue in the research study at any time without it being held against you

or your child. If you decide to have your child leave the study, he or she may receive the community service hours

commensurate with their participation. If you decide to have your child leave the study, please contact the principal
investigator so that any information gathered about your child can be deleted.

Additionally, the principal investigator can remove your child from the research study without your approval.
Possible reasons for removal include the child not meeting previously established criteria for inclusion in cither the
experimental or control group, or for failure to follow instructions of the research staff. We will tell you and your
child about any new information that may affect your choice to have your child continue in the study

Your signature below indicates your permission for the child named below to take part in this research

DO NOT SIGN THIS FORM AFTER THE IRB EXPIRATION DATE BELOW

Name of participant

Signature of parent or guardian Date
Q Parent
O Guardian (See note below)

Printed name of parent or guardian

Chi O Obtained
1d

sen

Note on permission by guardians: An individual may provide permission for a child only if that individual
can provide a written document indicating that he or she is legally authorized to consent to the child’s
general medical care. Attach the documentation to the signed document.
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Profiling Theory of Mind (ToM): A Comparison of Stimuli Presentation in Advanced
Theory of Mind Assessment on Adolescents with Asperger Syndrome (AS)

Informed Consent from Adult

Principal Investigator: Juliet Leon, BA.
Faculty Supervisor: Jamie B. Schwartz, Ph.D.
Investigational Site(s): UCF Communication Disorders Clinic

How to Return this Consent Form: Please return the signed consent form by bringing it to the first session
conducted. If consent will not be provided please contact the principal investigator at jleon@knights.ucf.edu, or the
faculty supervisor at (407) 823-4807 or by e-mail at jschwart@mail.ucf.edu.

Introduction: Researchers at the University of Central Florida (UCF) study many topics. To do this we need the
help of people who agree to take part in a research study. You are being asked to take part in a research study
which will include 40 adolescents from the counties surrounding UCF. You are being invited to take part in this
research study because you are a typically developing adolescent whose age and gender matches that of an
individual with Asperger Syndrome (AS) who is participating in this study, or you are an individual who has been
identified as having AS.

The person doing this research is a graduate student, Juliet Leon, from the University of Central Florida,
Department of Communication Sciences and Disorders (DCSD). Because the researcher is a masters student she is
being guided by Dr. Jaime Schwartz, an Associate Professor in the DCSD. Undergraduate students in the DCSD
may assist the principal investigator with this study as part of the research team. If undergraduate students assist in
this study their names will be disclosed to you.

What you should know about a research study:
e Someone will explain this research study to you.
e Aresearch study is something you volunteer for.
e  Whether or not you take part is up to you.
*  You should take part in this study only because you want to.
e You can choose not to take part in the research study.
*  You can agree to take part now and later change your mind.
e Whatever you decide it will not be held against you.
e Feel free to ask all the questions you want before you decide.
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Purpose of the research study: The purpose of this research study is to evaluate whether differences exist
between various methods of stimuli presentation of a task that targets perception of complex emotions and mental
states in individuals with Asperger Syndrome (AS). Previous studies have not evaluated differences in participant
performance with different stimuli using this type of task. Furthermore, previous studies that are comparable to this
study have not used adolescents specifically, and have not included American-English speaking individuals. This
study attempts to evaluate the appropriateness of this task for American-English speaking adolescents with AS and
whether stimuli presentation of the task affects participant performance.

‘What you will be asked to do in the study: Tasks will be administered by the primary investigator or a trained
undergraduate student. The research will be conducted between the months of September to December of 2010
during daytime hours at the UCF Communication Disorders Clinic, or at the participant's home if prior
arrangements are made to do so. The experimental procedures will include looking at rectangular cut outs of
photographs of people's eyes, and listening to brief recordings of individuals saying a common phrase. You will
then choose an emotion that corresponds with what they see and/or hear. Three tasks will be administered in 1-3
sessions depending on your preference. Each task will be administered once. Your responsibilities will include
listening to the instructions provided by the researcher, answering each item, and completing the task once it has
begun.

Location: Sessions will be held at the UCF Communication Disorders Clinic. Prior arrangements may be made to
conduct sessions in the participant's home if it is not feasible for the participant to go to the UCF Communication
Disorders Clinic.

Time required: We expect that you will be in this research study for 1.5 to 2 hours. The number of sessions
required to complete the tasks may vary from 1 to 3 depending on the number, and length, of breaks requested
between tasks. Each task will take no more than 30 minutes. A short break will be taken between tasks. However,
participants will be allowed to request longer breaks or request an additional session if fatigued. If the participant
does not require additional breaks all tasks may be completed in only one session.

Audio taping: You will be audio taped during this study. If you do not want to be audio taped, you will still be
able to participate in the study. Please notify the principal investigator or faculty supervisor if you do not wish to
be audio taped. If you are audio taped, the tape will be kept in a locked filing cabinet. The tape will be erased or
destroyed after the completion of the study.

Benefits: We cannot promise any benefits to you or others from taking part in this research. However, possible
benefits include learning more about the research process, and contributing to the body of research on adolescents
with Asperger Syndrome (AS).

Compensation or payment: Compensation for your participation will be the receipt of 2 community service hours
provided by the UCF Center for Autism and Related Disabilities (CARD). If you complete any part of the study,
you will receive community service hours for the time you spent in the study.

Confidentiality: We will limit your personal data collected in this study. Your personal information will be limited
to individuals who have a need to review this information (i.e., the principal investigator and faculty supervisor).
However, we cannot promise complete anonymity as your information may be reviewed by the UCF Institutional
Review Board (IRB) or other official representatives of UCF.

Study contact for questions about the study or to report a problem: If you have questions, concerns, or
complaints, or think the research study has hurt you contact: Juliet Leon, Graduate Student, Department of
Communication Sciences and Disorders, by email at jleon@knights.ucf.edu or Dr. Jaime Schwartz, Associate
Professor, Department of Communication Sciences and Disorders at (407) 823-4807 or by email at
jschwart@mail.ucf.edu.
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IRB contact about your rights in the study or to report a complaint: Research at the University of Central
Florida involving human participants is carried out under the oversight of the Institutional Review Board (UCF
IRB). This research has been reviewed and approved by the IRB. For information about the rights of people who
take part in research, please contact: Institutional Review Board, University of Central Florida, Office of Research
& Commercialization, 12201 Research Parkway, Suite 501, Orlando, FL 32826-3246 or by telephone at (407) 823-
2901. You may also talk to them for any of the following:

* Your questions, concerns, or complaints are not being answered by the research team.

e You cannot reach the research team.

e You want to talk to someone besides the research team.

* You want to get information or provide input about this research.

Withdrawing from the study:

You may decide not to continue in the research study at any time without it being held against you. If you decide to
leave the study, you may receive the community service hours commensurate with your participation. If you decide
to leave the study, please contact the principal investigator so that any information gathered about you can be
deleted.

Additionally, the principal investigator can remove you from the research study without your approval. Possible
reasons for removal include not meeting previously established criteria for inclusion in either the experimental or
control group, or for failure to follow instructions of the research staff. We will tell you about any new information
that may affect your choice to continue in the study.

Your signature below indicates your permission to take part in this research

DO NOT SIGN THIS FORM AFTER THE IRB EXPIRATION DATE BELOW

Signature of participant Date

Printed name of participant
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APPENDIX F: PERMISSION LETTER
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Re: RMER protocol [via ARC website]

From: DrS.Baron -Cohen (sb205@hermes.cam.ac.uk) on behalf of

Professor Simon Baron - Cohen (sb205@cam.ac.uk)
Sent: Sat 5/01/10 9:51 AM
To: jleon@knights.ucf.edu
dear juliet,

of course. go od luck with your research. best wishes, simon bc

On Apr 26 2010, jleon@knights.ucf.edu wrote:
>emailName:

>Juliet Leon

>Email:

>jleon@knights.ucf.edu

>emailMessage:

>Hi Dr.Baron - Cohen,

>

>|'m a graduate student doing my masters thesis at the University o f Central
Florida. | would like to request your permission to use and slightly modify

the child version of your RME - R task. The modifications | will be making will

be to make some of the terminology used appropriate for American - English
speaking children. I will also be making a version of the task that uses

auditory stimuli to represent the same emotions targeted in the RME - R task. |
look forward to hearing back from you.

>

>Thank you,

>

>Juliet Leon

Simon Baron - Cohen, FBA

Professor of Developmental Psychopathology,
Director,

Autism Research Centre,

Cambridge University,

Douglas House, 18B Trumpington Rd,
Cambridge CB2 8AH, UK.

Tel 01223 746057 Fax 01223 746033,
www.autismresearchcentre.com
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APPENDIX G: VM TASK STIMULI
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practice

jealous scared

relaxed hate

85



hate surprised

kind displeased

86



unkind displeased

surprised sad

87



friendly sad

surprised worried

88



relaxed upset

¥

!"1‘\.

surprised excited

89



feeling sorry making somebody
do something

joking relaxed

9C



hate unkind

worried bored

91



feeling sorry bored

Interested joking

92



remembering happy

friendly angry

93



annoyed hate

surprised thinking about something

94



10

kind shy

not believing sad

95



11

angry disgusted
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12

confused joking

sad serious

97



13

thinking about something upset

excited happy
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14

happy thinking about something

excited kind

99



15

not believing friendly

wanting to play relaxed
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16

made up her mind joking

surprised bored
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17

angry friendly

unkind a bit worried

10z



18

thinking about angry
something sad

bossy friendly

10¢



19

angry daydreaming

sad Interested
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20

kind surprise

not pleased excited

10¢



21

interested joking

relaxed happy

10¢



22

playful kind

surprised thinking about something



23

surprised sure about something

joking happy

10¢



24

serious ashamed

confused surprised

10¢



25

shy guilty

daydreaming worried
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26

joking relaxed

nervous sorry

111



27

ashamed excited

not believing pleased

112



28

disgust hate

happy bored

11¢










































