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Results of this study will assist in the developtr&ra future Asperger’s Syndrome self-
screening instrument for adults. 1 would like tartk Dr. Janine Montgomery and her research

team at the University of Manitoba for their willjiparticipation
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ABSTRACT

This research addresses the lack of an existipghpsnetrically sound Asperger’s
Syndrome self-screening instrument for adultsidhihstrument development procedures were
carried out by creating an item pool using exis#gperger measures. Iltems were rewritten
following common item writing rules suggested byesal researchers as reference. Five new
domains were created and the items were re-cassgbiiExpert panel of nine judges specialized
in Psychometrics, ASD, School Psychology, and Spéanguage Pathology were asked to rate
the relevancy of items to their domains in ordeolttain evidence of content validity. These
experts were chosen because of their relatednésspierger’s Syndrome and their expertise in
instrument development. First, the quality of thdges’ ratings were examined to identify any
aberrant judges. Ratings were then analyzed ukggeimaining six judges using three
descriptive and three quantitative methods to erarttie representativeness and relevancy of
each item to their domain. A total of 55 items wielentified as satisfactory by the judges. The
second part of this study was to compare the contdidity analytical methods. It was
concluded that the percentage agreement, the coratikahity index (CVI), and the content
validity coefficients (Vk) were the best methods to use in selecting th&faetory items. This
research aims to bring more attention to the ingrae of psychometric properties in measures
for the Autism Spectrum Disorder field. It also kdp shed some light on which content validity
analyses would best be used under certain circmcessa Limitations of study and future

directions were also discussed.
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CHAPTER 1

1. Introduction

1.1 Research Background

Within the context of developmental disabilitiggically five disorders are categorized
under the umbrella term of Autism Spectrum Disosd&SD). Autism or Autistic Disorder
(AD) is a popular term used by the general popattatvhen the idea of ASD is brought up, as it
represents the most portrayed case of ASD. Howetleey labels along the spectrum of ASD do
not seem to attract as much attention; these lahalsde Rett syndrome, Childhood
Disintegrative Disorder (CDD), and Pervasive Depatental Disorder Not Otherwise Specified
(PDD-NOS). Rett syndrome is a progressive neurodglisorder that only affects girls (Van
Acker, 1991). Apparently normal girls at the agéad 18 months with this disorder begin to
display “a progressive loss of cognitive and matalls as well as the development of
stereotypic hand movements” (Van Acker, 1991, ritil age of three. These girls also begin to
display a disinterest in other people and thindsglenmaintaining eye contact (Holm, 1985;
Trevanthan & Naidu, 1988; Witt-Engerstrom, 1987n\acker, 1991). Childhood Disintegrative
Disorder was actually identified earlier than AChem namednfantile Dementidby an Austrian
special educator Theodore Heller in 1908 (Hendd@(. Like the girls with Rett syndrome,
children with CDD initially showed normal developntguntil age 3 to 4, when the mood,
behaviours and intellectual functioning begin togressively worsen, and these children later
lose their “receptive and expressive language dbipady developmental incontinence, and
eventually require custodial care and treatmen&nity, 2000, p. 78). Individuals classified in

the PDD-NOS category do not meet all the requirgmehAD, but display similar



characteristics of AD (Mayes, Volkmar, Hooks, & €hetti, 1993). Classic Autism (or ARnd
Asperger Syndrome (AS) are often seen as veryainalone another, except for the language
component. In comparing the two, AD is on the ne®eere side, in which individuals display
more intense symptoms in addition to a delay ofjleage development (American Psychiatric
Association, 1994; Ozonoff et al., 2003). Ever sik@anner (1943) introduced the temmfantile
autism numerous studies have been conducted to gaittex baderstanding of AD. On the
other hand, AS did not gain much attention untitiaoWing (1981) introduced the term to
describe cases of individuals portrayed by HanseAggr in 1944. Thus, AS is considered a
newerfield and the focus of this research will be oniA%n attempt to try to bridge some of the
missing gap

Individuals with AS are described as: having impdisocial interactions; being
incapable of demonstrating non-verbal communicati@mng resistant to change; often showing
repetitive behaviours; having poor motor coordimgskills; and showing intense and limited
interest (Wing, 1981). However, they also seenctjuae speech normally (Wing, 1981). After
23 years of introduction, AS finally gained a placeéhe Fourth Edition of the Diagnostic and
Statistical Manual of Mental Disorder (DSM-1V) i®94 as a separate diagnosis listing under the
category of Pervasive Developmental Disorders (O#fpRogers, & Hendren, 2003). One main
area that distinguishes those with AS from othetk WD is speech development. In order to
receive a diagnosis of AS, the individual must destiate normal developing rate of speech, in
which single words must be used by age 2, and canuative phrases are shown by the age of
3 (American Psychiatric Association, 2000). Otheeyithe person will be classified as having

AD.



Estimations of AS prevalence come in a very watgge. AS prevalence ranges from
every 2 per 10,000 people (Fombonne & Tidmarsh3p@devery 7.1 individuals per 1000
people (Ehlers & Gillberg, 1993). In Canada, Agstimated to occur in about five of every
10,000 Canadians (Autism Society Canada, 2005% fitinber also seems to be increasing as a
result of increasing awareness in research arfteipublic at large (Ozonoff et al., 2003). The
large range of prevalence may also be due to diftalesearch methodologies and measurement
being utilized by different researchers.

In addition to the general characteristics, sorsearchers examined other differences in
AS. Baron-Cohen (2001) suggested that people witisra might show a deficit in Theory of
Mind, or the ability to understand others’ mind andntal states. For example, these individuals
may have difficulty making sense of other peopl&Egaviours (Baron-Cohen, Leslie, & Frith,
1985). In terms of motor coordination, Rinehartad@haw, Brereton, and Tonge (2002)
demonstrated that both the group with autism aadjtbup with AS have dysfunction in
executive function. Executive function is the capito “execute mental control necessary for
maintaining a problem solving strategy to obtafatare goal” (Lopez, Lincoln, Ozonoff, & Lai,
2005, p. 445). Other characteristics such as @iffegs in sleep patterns (Allik, Larsson, &
Smedje, 2006; Liu, Hubbard, Fabes, & Adam, 200&), @tention deficit (Schatz, Weimer, &
Tauner, 2002) were also found in children with £8morbidity, or the display of another
disorder along with the existence of one is alsomon in AS; comorbidities may include
Obsessive Compulsive Disorder (OCD), Attention Bigtlyperactivity Disorder (ADHD),
eating disorder, and depression (Gillberg & Biltk{e2000).

Many theories have been proposed for causes ohd3B. Causes of AS may be

biological (neurological) or may be due to genetigsnetically, studies have demonstrated that



first-degree relatives tend to show some signs®{@&haziuddin, 2005), and siblings of people
with AS people also performed poorly on social ¢tga tests (Dorris, Espie, Knott, & Salt,
2004). Neurologically, differences in brain pansls as the frontal lobe, was suggested to be
different in people with AS (Stone, Baron-CohenkKg&ight, 1998). Being unable to
communicate effectively in society often makes erigé difficult, especially for people with

AS. People with AS often have problems such as taiaing jobs and negotiating social
relationships in employment, which affects theiexall quality of life as adults (Barnhill, 2007;
Hurlbutt and Chalmers, 2004). These adults hawvelsen found to have neurological and
sensory issues (e.g., oversensitivity to touchraoige), possible problems with the legal system
(e.g., crimes), mortality rates, and problems follay treatments (Barnhill, 2007).

Diagnosis of AS is mainly made through the us#heffourth edition of the Diagnostic and
Statistical Manual of Mental Disorders — Text Rems(DSM-IV-TR; American Psychiatric
Association, 2000and the International Classification of Diseas€Dd10; World Health
Organization, 1993). There is an increasing nurobdragnostic and screening measures for
AS, and most of them tend to combine AS with Higimétioning Autism (HFA) due to a lack of
agreement on separation between the two in thet dieASD. For example, Klin, Volkmar,
Sparrow, Cicchetti and Rourke (1995) have suggehbigdhe neuropsychological profiles
between children of AS and HFA are differed. Ondtieer hand, Manjiviona and Prior (1995)
failed to find a significant difference between ASd HFA children using a standardized test on
motor impairments. Although there is still a ladkagreement as to whether AS and HFA are
interchangeable, examining these AS measures ih deélb allow for a review of their
psychometric properties. This issue will be furtdiescussed in Chapter 2. The target populations

of these instruments are often children and adefgscVery few instruments have been



developed for adults specifically, and most of éheseasures are to be completed by
practitioners or parents, with no existing selfesering instruments for adults believed to have
AS. As AS is a concept still in development froreXB80s until this time, adults in the past
centuries never had the opportunity to obtain grihais when they were children. It is likely
that many of these individuals grew up without gojdentification of their long-term
communication problems. Therefore, at this presem when experts are becoming more
knowledgeable in AS and ASD, a psychometricallynbAS self-screening instrument for
adults is essential. This study plays a role inetleping this potential instrument. Although self-
screen is not a diagnostic tool, it is importantévelop such instrument to assist individuals
seeking proper diagnosis if needed.

To develop a good instrument is not easy and regumtuch effort. Following a review of
the literature, no rule of thumb or gold standdoatsnstrument development could be obtained
other than one developed by DeVellis (2003). Da¥¢R003) suggested an eight-step guideline
for scale development. The eight steps involvedi€términing clearly what it is you want to
measure; (2) generating an item pool; (3) detemgitine format for measurement; (4) reviewing
the initial item pool by experts; (5) considerimglusion of validation items; (6) administering
items to a development sample; (7) evaluate timesit@and (8) optimize scale length. The focus
of this research study is step 2 through step dtoFsito consider in the first four steps also
include collecting validity and reliability evideador the scale. Reliability, which often goes
along with validity, represents “the proportionvairiance attributable to the true score of the
latent variable” (DeVellis, 2003, p. 27). It indiea the consistency and stability of a scale. Ways
of determining reliability include test-retest eddility, alternative forms of reliability, split-ffa

reliability, internal consistency, and inter-rateliability (DeVellis, 2003). On the other hand,



validity is an “integrated evaluative judgment bétdegree to which empirical evidence and
theoretical rationales support the adequacy antbpppteness of interpretations and actions
based on test scores of other modes of assess(Magsick, 1991, p. 1). Validity demonstrated
how accurate and representative the test cont@mtsvering its’ construct. Validity can be
combined into a single categoryadnstruct validityas suggested by Messick (1991). However,
in order to aid instrument development, validity @so be broken down further into four types:
content validity, criterion-related validity, constt validity, and consequential validity. Content
validity is the main focus of this study. Conteatiglity is “based on professional judgments
about the relevance of the test content of a pdaticdlomain of interest and about the
representativeness with which the set of items @eleim be relevant represents that domain”
(Rogers, 2010, p. 231). Evidence of content validitusually based on subjective and individual
expert judgments (Allen & Yen, 1979). There are ynays of assessing content validity
evidence in the form of expert ratings, and Helig@008) has suggested that multiple methods

should be used to generate a more persuasive sttiu

1.2 Purposes of Study

To address the problem regarding the need for ehsyetrically sound AS adult self-
screening instrument, this research study: (1) hégaevelop an instrument using the first four
steps of scale development, by creating an itenhymiong existing instruments assessing AS; (2)
collected content validity evidence using expedges specializing in Psychometrics, AS,
School Psychology and Speech-Language Pathologuti(i2Zed multiple methods of analyzing
content validity (expert judgments) evidence; af)dtd determine the best method of assessing

judgmental results.



1.3 Significance of Study

This research involves the first few steps of unsient development for a future adult AS
self-screening instrument. Upon completion of ttuglg, a set of useful items will be created
with appropriate content validity evidence. It vathld potential usefulness for the field of ASD
in helping adults suspecting of having AS to perfa preliminary screening. The emphasis of
psychometric evidence in a scale should demondtrdtee area of ASD that such attention is
required. More understanding on the different meshaf assessing judgmental analysis will also

be gained when comparisons between the methodsaate.

1.4 Definitions

The following definitions will be utilized throughut the study.
Autism / Autistic Disorder (AD)

Autism Society Canada (2005) describes individuall Autism as displaying verbal
and nonverbal communication deficits; restrictetivétes such as following the exact same
routine daily; repetitive behaviours such as hdapiding and rocking; cognitive impairment,
and deficits in social understanding.

Autism Spectrum Disorder (ASD)

Autism Society Canada (2005) describes individuais ASD as having particular
commonalities in social communication and otherati@ristics, but their conditions cover a
wide spectrum, with individual differences in numbed particular kinds of symptoms, the
level of severity, the age of onset, the leveltuattioning, and their challenges with social
interactions.

Asperger’s Syndrome (AS)

Ozonoff et al. (2003) describe individuals with AS possessing social disabilities and



restricted, repetitive behaviours similar to autigmut with well developed language capabilities

and normal cognitive functions.

Content Validity
According to Haynes, Richard, and Kubany (1995hteot validity refers to the degree
that items of a measuring instrument are congraedtreflecting to the construct it is intended to

measure.

Pervasive Developmental Disorder (PDD)

According to the DSM-IV-TR (APA, 2000), PDD is anethat umbrellas other disorders
characterized by pervasive and severe impairmerdgsrhmunication skills, reciprocal social
skills, and/or the display of stereotyped behasointerest and activities. All the ASDs are

listed under the PDD in the DSM-IV-TR (APA, 2000).

1.5 Organization of Chapters

Chapter Two of this paper will review the litenads of research background, Asperger’s
Syndrome will be discussed including its histoggmptoms, and existing measuring instruments.
Then scale development will be discussed emphasihmimportance of reliability and validity,
and leads our way to the focus of this study —emintalidity. Chapter Three focuses on the first
part of this research which involves with developtraf item pool. Methodologies and Results
will be described in detail. Then the second pathis study will be demonstrated in Chapter
Four on content validity analyses, which also idelsithe identification of aberrant judges. And
lastly, Chapter Five of this paper will ends wiibalissions and conclusions drawn from the

results, limitations of research and future redeantl also be discussed.



CHAPTER 2

2. Review of the Literature

This chapter examines reviews the relevant relegsearch and discusses characteristics
of Asperger’s Syndrome such as what it is, its ieegic criteria, and its difference from AD.
This discussion is followed by a critique of sixgpdarly used AS instruments [i.e. Ritvo Autism
and Asperger’s Diagnostic Scale (RAADS; Ritvo, let2008); the Autism-Spectrum Quotient
(AQ; Baron-Cohen et al., 2001); the Adult Aspergsesessment (AAA; Baron-Cohen et al.,
2005); the Australian Scale for Asperger Syndromalult version (Meyer, 2000; Attwood,
1998); The Asperger Syndrome (and High Functioinoism) Diagnostic Interview (ASDI,
Gillberg, Gillberg, Wentz, & Rastam, 2001); and @Gidiam Asperger’s Diagnostic Scale
(GADS; Gilliam, 2001)]. This critique leads to operpose of this research — the need for a new

instrument.

2.1 Asperger’s Syndrome

2.1.1 What is Asperger’s Syndrome?

Autism Spectrum Disorders (ASD) is classified d&eavasive Development Disorder
(PDD). And under the umbrella of ASD, Asperger'si@pme (AS) is one of the five disorders
along the spectrum. Other disorders along the gpadnclude autistic disorder (AD), Rett’s
disorder, Childhood Disintegrative Disorder (CDBi)d Pervasive Developmental Disorder Not
Otherwise Specified (PDD-NOS). AD will be discussa@r in this chapter due to its similarity
to AS. Rett syndrome is a progressive neurologlsarder that only affects girls (Van Acker,
1991). Girls may at first appear to show normaladepment until the age of 6 to 18 months

when they begin to display “a progressive lossognitive and motor skills as well as the



development of stereotypic hand movements” (Vaneick991, p. 1) until the age of three.
These girls also begin to display a disinterestther people and things, while eye contact
remains intact (Holm, 1985; Trevanthan & Naidu, 898/itt-Engerstrom, 1987; Van Acker,
1991). Along the line of the spectrum, CDD was altjudentified earlier than AD, named
Infantile Dementidy the Austrian special educator Theodore Heller988 (Hendry, 2000).
Like Rett syndrome, children initially showed notrdavelopment, until the age of 3 to 4 when
the mood, behaviours and intellectual functioniegib to progressively get worse. These
children later lose their “receptive and expres&veguage capabilities, development
incontinence, and eventually required custodiat @ad treatment” (Hendry, 2000, p. 78). When
individuals show symptoms of PDD but do not exaantlet all of the requirements of ASD, then
PDD-NOS may be diagnosed (Mayes, Volkmar, Hook§i&hetti, 1993). AS is the focus of
this study due to its ‘recent’ status in the fiefdASD, and the lack of attention that has been
paid to AS relative to the amount of attention gaié\D.

The first few case descriptions of AS were recorolgdn Austrian pediatrician Hans
Asperger (1944) when he referred to these indivglasautistic psychopath{Ozonoff, Rogers,
& Hendren, 2003; Tryon, Mayes, Rhodes, & Waldo,&0Qater, Lorna Wing (1981)
introduced a more neutral termAdperger Syndromadue to the tendency of people equating the
term psychopathy with negative, sociopathic behagioHowever, AS did not gain much
attention from researchers, and it was not listed disorder in the Diagnostic and Statistical
Manual of Mental Disorder until the fourth editiDSM-IV; APA, 1994) came out in 1994
(Ozonoff et al., 2006). Although AS seems to beaalenn diagnosis, AS might have existed
earlier in history, perhaps as early as the midd$8@Imost a century before Asperger’s period.

Koegel (2008) provided some evidence for this bglyring a short storBartlebywritten in
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1853 by Herman Melville. If current diagnostic eria for AS were used to assess the
behaviours of the main character Bartleby, he wbelé perfect example of AS (Koegel, 2008).
Bartleby displayed an inability to use nonverbasguch as maintaining eye contact during
social interactions. Emotional and social recipgowiere often absent in Bartleby, and
developing peer relationships was also difficuitHon. In addition, it was hard for him to share
interest, enjoyment or even achievement with ople@ple (Koegel, 2008). All the characteristics
illustrated fit well with the problems displayed ag individual with AS. Even if Bartleby was
not a true story, Koegel (2008) argued it was fdsgor Melville to write stories based on what
he had encountered. Therefore, AS may have exXistedvery long period of time without

anyone paying close attention to the issue.

2.1.2 Prevalence of AS

Wing (1981) reported that AS is more common in bibngd in girls. Ehlers and Gillberg
(1993) found that the male to female ratio of A& wadl. Different researchers have
demonstrated different prevalence rates for ASsscgenders. The prevalence of AS ranges
from 2 per 10,000 (Fombonne & Tidmarsh, 2003) fioper 1000 (Ehlers & Gillberg, 1993).
This large range may be due to differences ing¢search methods used by researchers, or the
different diagnostic criteria utilized. In Canatlae prevalence rate for AS is about five in every
10,000 Canadians (Autism Society Canada, 2005) ntihaber of AS cases are also increasing,
which may be due to an increased awareness angresponsibility in practitioners for
screening, diagnostic and evaluation (Ozonoff £228l06). The increase could also be due to a
rise in ASD research and the attempt to obtaintgreategorizations within each diagnostic

label.
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2.1.3 AS Diagnostic Criteria

AS is characterized by mild to severe deficitsanial interaction and understanding. The
individuals affected also tend to have restricted @epetitive behaviours, activities, and
interests, yet, their language and cognitive dgyeknt is not delayed (Autism Society Canada,
2005; Lopata, Thomeer, Volker, & Nida, 2006, Ozdmtfal., 2003). These individuals may
display behaviours such as avoidance of eye cqordireotyped and repetitive motor
mannerisms, rigid adherence to nonfunctional rastipersistent preoccupation with parts of
objects, and they may also fail to develop nornegrpelations, be unable to share enjoyment,
and be incapable of showing social or emotiondprecity (Lopata et al., 2006). The DSM-IV-
TR (APA, 2000) diagnostic criteria for AS include) Qualitative impairment in social
interaction; (b) Restricted repetitive and sterpetypatterns of behaviours, interests, and
activities; (c) The disturbance causes clinicaigyngicant impairment in social, occupational, or
other important areas of functioning; (d) Theraasclinically significant general delay in
language (e.g., single words used by age 2 yeamancinicative phrases by age 3 years); (e)
There is no clinically significant delay in cogm#i development or in the development of age-
appropriate self-help skills, adaptive behaviodhéo than in social interaction), and curiosity
about the environment in childhood; and (f) Craiesire not met for another specific Pervasive

Developmental Disorder or Schizophrenia (APA, 200GB4).

2.1.4 Other AS Characteristics

It has also been suggested that people with AS aaledicit in “Theory of Mind’ (ToM).
ToM is defined as “the cognitive mechanism thatval an individual to infer the mental states
of other individuals in relation to their own arsdtherefore likely to be associated with

perspective taking and the capacity to empathigkirfhy, 2006, p. 99). Having a ToM deficit
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indicates an inability to understand others’ emmgiand put oneself ‘into other’s shoes’.
Individuals with AS also appear to perceive hunaationships differently as well. A
gualitative study conducted by Carrington, Tempietnd Papinczak (2003) examined the
perception of friendship in AS teenagers via in@mg. The participants seemed to have trouble
understanding and using language to describe issdreendship. The participants also showed
a “lack of insight into what constitutes friendshgmd an inability to understand the reciprocal
nature of being friends (Carrington et al., 200 16). To explore individuals with AS’s
understanding of complicated emotions, Shamay-Ks(#f08) examined the ability of
individuals with AS and HFA to understand envy ghahting using computerized ToM tasks
and emotion tasks. These emotion tasks often mdjuinderstanding of more than one emotion
(e.g., seeing someone happy leads one to feel angiad), and it was predicted that individuals
with AS and HFA have an impairment with respedhiese emotions (Shamay-Tsoory, 2008).
Results indicated the subjects had no problem agic ToM conditions, however, they showed
a deficit in recognizing envy and gloating (Shanfapgory, 2008). Another interesting study
examined human figure drawing by children with ABn and Slaughter (2008) suggested that
the drawings of human figures represented the dvack of social world interest in these
children, and their lower scores on these figumagared to a normal control group were simply
a lack of practice in drawing humans. The reseascaiso found a positive correlation between
these drawing scores and a communication sub-soarbshaviour scales (i.e. Vineland
Adaptive Behaviour Scales) in the AS but not thetem group.

Apart from affective differences in individuals WiAS, Schatz, Weimer, and Tauner
(2002) have demonstrated that children and youngsadith AS may exhibit attention deficit.

In comparison to a control group, they found a gregariability in the results of eight
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participants with AS on a Test of Variables of Atien (T.0.V.A.) continuous performance test,
to which the authors attributed to attention déferes. The T.0O.V.A is a standardized computer
test on attention, in which participants were askegress a button whenever a target stimulus is
seen on the computer screen (Schatz, Weimer, &&ra@002). Sleep patterns also seemed to
differ in individuals with AS. Allik, Larsson, anfimedije (2006) found that, in comparison to a
control group, parents of children with AS usua#yport that their children have more difficulty
falling asleep, lower sleep efficiency, and lowleep quality. In addition, these children also
spent a longer time awake in bed before fallingegsl However, sleep patterns between the two
groups did not differ. On the other hand, Liu, Halih Fabes, and Adam (2006) examined
factors that may be attributable to sleeping distnces in children with AD. Results of the Liu
et al. (2006) study showed that the children with t&nd to have either dyssomnias or sleeping
disorders that individuals may experience problemtis falling asleep or staying asleep, or
problems with sleeping excessively. They also tdridalisplay parasomnias or disorders in
which sleep would get disrupted (Liu et al., 2006)addition, younger age, hypersensitivity, co-
sleeping, epilepsy, attention-deficit/hyperactivdigorder (ADHD), asthma, bedtime ritual,
medication use, and family history of sleeping peols were factors that were found to relate to
sleeping problems in children with AS (Liu et &006). It seems the comorbidity of other

problems indirectly affect children’s sleep.

2.1.4.1 Comorbidity in ASt is not uncommon for comorbidity to occur idiniduals
with AS. Gillberg and Billstedt (2000) defined corbi to occur when one of the following
criteria is met: that the two conditions are (ancalental; (b) casually directly related, with one
condition leading to the other; or (c) the condiiare casually indirectly related, in which other

problems are leading to both the occurrence oktgsgpblem and the comorbid problem. In a
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literature review, Gillberg and Billstedt (2000yiewed the medical diagnoses which sometimes
coexist with ASD, including Tuberous Sclerosis CtempFragile X Syndrome, and Partial
tetrasomy. Comorbidities also included behavioaral motor control problems such as
Obsessive Compulsive Disorder (OCD), ADHD, Catadvibvement Disorder, Depression,
eating disorders, and childhood schizophrenia lg&ity & Billstedt, 2000). Kuusikko et al.

(2008) also reported social anxiety in children addlescents with AS, and the results showed
that as age increased, behavioural avoidance ametypanxiety increased as well. Other
comorbidities of AS also include gender identitgatder, categorized by significant level of
distress over discomfort at one’s assigned sexhaniohg a strong desire to be cross-gendered
(Gallucci, Hackerman, & Schmidt, 2005; Kraemer,dgiore, Gundelfinger, Schnyder, &

Hepp, 2005).

In terms of OCD, which is characterized by disphayiepetitive behaviours in
obsessions and compulsions (Robinson, 1998), ZBnidt, and Kyrios (2007) compared the
levels of obsessive and compulsive behaviours tetwhildren with ASD (including children
with AS), OCD, and a normal control group to deterthe group similarities and differences.
The issue of OCD as a secondary diagnostic of A8P also addressed. The researchers found
that in the ASD and OCD group, sameness behavangsepetitive movements were at about
the same levels. When each patrticular type of hehawas examined separately, there were
more compulsions and obsessions displayed in thHe @fGup. There was also an age effect in
the OCD group, in which younger children tendedigplay more sameness behaviour, and
older children usually showed more obsessions. dgpseffect did not apply to the ASD group.

Zandt et al. (2007) concluded that it would be Jeaiyd to make a distinction between OCD and
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ASD because they are very similar in charactesasiiaepetitive behaviour. Whether OCD

should be a comorbidity of ASD is still questiorabl

2.1.5 AS and Autism

Characteristics of AS and AD are often similar gptder two major components —
language delay and cognitive development. In dielean AS diagnostic to be made, an
individual must not show significant delay in dey@inent of language, and a normal language
development implies “non-echoed, communicativeafsngle words must be demonstrated by
age 2 and meaningful phrase speech by age 3" (AP®¢; Ozonoff et al., 2003, p. 6). If a child
has displayed any language or cognitive delayagraisis of autism will be made instead (APA,
1994). The DSM-IV (APA, 1994) also stated that rdey to obtain a diagnosis of AS, the
individuals must not meet the criteria for anotR&D or Schizophrenia (Ozonoff et al., 2003).

The argument on whether AS should be treated aparate diagnostic is controversial
due to their similarities in symptoms. One yeaobefAsperger illustrated his cases of ‘autistic
psychopathy’, Kanner (1943) brought up the issdesfantile autism to which both descriptions
were very similar in comparison (Wing, 1981). Daetis reason, until recently, some
researchers fail to identify or to make a distimgtbetween high-functioning autism (HFA) and
AS. The two groups tend to be paired togethersaisgle category when researchers report
findings of research. However, it is very importemensure such distinctions are made within
the literature to avoid confusion if there are fdigant differences in symptoms or level of
symptom severity between the two conditions. ThenabIQ of individuals with HFA has also
leads to the controversy on whether AS and HFAlsesame. A major distinction between the
two is the normal development of language or cogmilevelopment with no significant delay in

AS (APA, 1994). On the other hand, a study by Thaatt Coolidge (2007) investigated

16



personality and neurobehavioural differences betvebddren with HFA and AS and found
more similarities than differences between the gnaups’ scores on personality scales. In
comparison to a control group, both the AS and HiFdups showed significantly higher scores
for both the Executive Function Deficit scale and ADHD scale. The only difference shown
between the two groups was the significant higheres for the AS group on the Generalized
Anxiety Disorder scale (Thede & Coolidge, 2007).r8lcesearch is needed to determine if AS

and HFA are the same.

2.1.6 Causes

The cause of AS is mainly biologically based appears to be due to both genetics
and/or neurology (i.e. neural connections, bragiams). Ghaziuddin (2005) performed a study
on family histories of AS patients. Compared t@atml group with autism, the first degree
relatives of AS patients showed signs of AS, thelatives were also more likely to have higher
rates of schizophrenia, depression and broadestiaythenotype. The author described broader
autistic phenotype as “a lesser variant of auti§@tiaziuddin, 2005, p. 3). Dorris, Espie, Knott,
and Salt (2004) have demonstrated that siblinghitdren with AS showed poorer performance
on a social cognition test (i.e. the Eyes Testamparison to a control group, suggesting that
social cognition may have a genetic basis. In teshigain structure, Stone, Baron-Cohen, and
Knight (1998) have suggested that the frontal lobi@dividuals with AS may be different from
the ‘typical’ others. The authors found similarfjpemance between participants with AS and
patients with bilateral orbito-frontal (OFC) lesion several ToM tasks. Individuals with AS had
difficulties when asked to perform tasks that reegiimore subtle social reasoning (Stone et al.,
1998). Tani et al. (2006) examined neurologicalaabralities in young adult participants with

AS using a rating scale for clinical neurologicbeharmalities. When compared to a healthy
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control group with no AS history, the AS group wasnd to differ in terms of gross and fine
motor skills deficit, in which there were highetabscores for neurological abnormalities and
scores of the neurological soft signs, that arécemnigally and non-specific, which
“characterized by abnormalities in motor, sensaony imtegrative functions” (Tani et al., 2006, p.
253). Neurological soft signs are believed to spoasible for dysfunction in
sociopsychological because it was evident in tmerabnervous system (Quitkin, Rifkin, &

Klein, 1976).

2.1.7 Effects/Impacts of As for Individuals with AS

Having a deficit in social communication is notye&s individuals in a society where
interactions are important. Having AS would likelffect the person’s quality of life and the way
one perceives oneself. Hurlbutt and Chalmers (26R4jnined adults with AS and their
experience in the workplace using a qualitativehoet Three themes were generated from
interviews with six adults with AS: (a) adults wi#s experience frequent unemployment and
underemployment situations; (b) several factorscfémployability, including social skills,
communication, and sensory issues; (c) recommendator aiding success in the workplace
were also generated (Hurlbutt & Chalmers, 2004)nBidl (2007) examined outcomes in adults
with AS and identified characteristics that wersagsated with adulthood AS including
employment issues, comorbid mental and physicdttheanditions, neurological and sensory
issues (e.g., oversensitivity to touch and noie$sible problems with the legal system (e.g.,
crimes), mortality rates, and treatment problenthss their effectiveness (Barnhill, 2007).
These examples demonstrate that individuals wittoféh have a difficult time adapting to

society, and their experiences do not seem to bitiym®
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2.1.8 AS Measures

Many of the instruments used to assess ASD suttieaShildhood Autism Rating Scale
(CARS; Schopler, Reichler, & Renner, 1988), theigmatBehaviour Checklist (ABC; Krug,
Arick, & Almond, 1980), and the Gilliam Autism Rag Scale (Gilliam, 1995) usually include a
category to distinguish AS (examples can be sedialile A1 of Appendix A). However,
screenings or diagnostic measures specificallAare still particularly new in the field.
Although the ‘Gold Standard’ often used by practigrs and psychologists to make diagnoses
are the DSM-IV-TR (APA, 2000) and/or the ICD-10 (\WWH1993), the DSM-IV-TR (APA,
2000) is more commonly used in North America. Salvether assessments exist, including the
Autism-Spectrum Quotient (AQ; Baron-Cohen, Wheelhtj Skinner, Martin & Clubley, 2001),
the Adult Asperger Assessment (AAA; Baron-Coheng@livright, Robinson, & Woodbury-
Smith, 2005), and the Asperger Syndrome Diagn&state (Myles, Bock, & Simpson, 2001)
(see Table A2 of Appendix A). The difference betwesereening tests and diagnostic tests
should be identified: Screening tests are usdaflgasual, simple and rapid administrations
while diagnostic tests are normally administeredrbined professional and are used for

building an in-depth profile of an individual (SpéMontgomery, & Hellsten, 2010).

2.1.9 Instrument Critique

It is not surprising that the measures of ASD tieate been around for a long period of
time generally seem to have more evidence of wglahd reliability than newer instruments.
However, the majority of the AS screening testsstruments do not seem to take measurement
theories into consideration before publication. Mlahthese popular measures lack
psychometric justification outlining their practitg and appropriateness, as Stoesz et al., (2010)

discussed in an evaluative paper of five AS insemts for adults. Stoesz et al. (2010) using the
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Standards for Educational and Psychological Tes(#gerican Educational Research
Association [AERA], American Psychological Assomat[APA], & National Council on
Measurement in Education [NCME], 1999) as a guigefound that the “accumulated evidence
for normative information, reliability, and valigiof each of these instruments are relatively
poor” (p. 2). This section will examine the AS ma@s in detail, with specific attention paid to
those assessments for adults. Measures discussedblude the (1) Ritvo Autism and
Asperger’s Diagnostic Scale (RAADS; Ritvo et aD08); (2) the Autism-Spectrum Quotient
(AQ; Baron-Cohen et al., 2001); (3) the Adult AggerAssessment (AAA; Baron-Cohen et al.,
2005); and the (4) Australian Scale for Aspergerddgme — Adult version (Meyer, 2000;
Attwood, 1998). The Asperger Syndrome (and Highdiioning Autism) Diagnostic Interview
(ASDI; Gillberg, Gillberg, Wentz, & Rastam, 200T)cathe Gilliam Asperger’s Diagnostic Scale
(GADS; Gilliam, 2001) will also be examined eventigh they were not developed specifically

for adults.

2.1.9.1 RAADSThe Ritvo Autism and Asperger’s Diagnostic SGRAADS) is a fairly
new self-rating scale that was developed basedagmndstic criteria from the DSM-IV-TR
(APA, 2000) and ICD-10 (WHO, 1993; Ritvo et al.03). There are 78 questions representing
three domains: (a) social relatedness, (b) langaagecommunication, and (c) sensorimotor and
stereotypes. The response option of this scaldéaargpoint Likert-type scale. The items were
written in first person perspective. Sixty of theegtions were positively worded and the
remaining 18 items were written negatively for fugpose of identifying ‘normally expected
answers’ and to prevent response bias (Ritvo e2@D8, p. 215). In terms of the development
process of the RAADS, 100 items were initially deped; the items were then evaluated by

three judges that were clinicians specializing BDA Two field trials were also conducted to
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determine the quality of items. The scale was &sninistered to 32 participants (8 individuals
with AS, 8 with AD and 16 normal individuals) foeviewing, the feedback reviewed was used
for revision and deletion of items. Twenty new @pants reviewed the items. Following this,
22 items were deleted due to redundancy, lackasitg] or ambiguity after the two trials. The
final items were assigned to domains and lateeresd by the same three judges. The RAADS

takes less than one hour to complete.

The standardization process of the RAADS was coteduusing a pilot study with 94
participantg17 with AD, 20 with AS, and 26 with other DSM-IVRT(APA, 2000) diagnostic,
and 41 normal individuals). The individuals with AIDd AS were combined into one group,
individuals with other DSM-IV-TR (APA, 2000) diagstic and the normal people together
formed a comparison group. The mean scores ofatbetoups were significantly differerf €
256.49 p = <0.0001) and revealed the cut off scores tordete whether a person has AS/AD.
From examining the means, standard deviationsyamges of scores from each of the diagnostic
group demonstrated that a cut off score of 65 tmvibendicates a person is ‘highly unlikely’ to
have AS or AD, and a score of 77 or above meaisshtghly likely’ the person is having AS or
AD (Ritvo et al., 2008, p. 217). For each of thesfions, a post-hoc unequal variance t-test was
done for pair-wise comparison between the two gsoitpwas found that the two groups differed
significantly on 77 out of 78 questions (pk 0.002). Internal consistency was computed for
each of three subscales and Cronbach’s alpha ceets ranged from moderate to good (social
relatednessy = 0.86; language and communicatians 0.60; and sensorimotor and
stereotypiesat = 0.70). According to Nunnally (1978, p. 245) gfiability coefficient of .70 is
the minimum acceptable internal consistency vdtuether analysis showed that removing two

items from social relatedness would increase thleaalo 0.65, and removing one item from
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language and communication lead to an alpha of H@®ever, the authors decided to keep the
items in the final version of the scale with natfigr explanation provided. Factor analyses were
then conducted comparing AS + AD groups with thegarison group to determine the factor
loadings of each subscale. Percentage of multidsioaal variance for each set of questions
ranged from 25.3% to 35.6%, and reliability ranfredn 0.761 to 0.909. An analysis of variance
(ANOVA) showed a p-value of less than 0.0001 farteaf the subscales.

Ritvo et al. (2008) noted that a larger sample @zmeeded for some of these results to be
more precise. For example, a more exact cut ofiese@my be generated with greater sample
size. At this current level, a score of 64 or liesBcates an individual is unlikely to have AS or
AD, a score of 77 and above means the personydikety to have AS or AD. However,
because no one in the sample scored between @bgréater sample size is needed to bring this
gap closer.

Although the authors did attempt to collect contalidity evidence by involving expert
judges, the target population (AS and AD peopl@) laealthy individuals, one problem was the
small number of judges (3) they had. If one or nexgert judges had been added, more
trustworthy information may have been collectedymts, Richard, and Kubany (1995) suggest
that having more than five judges would increagedétection of rater outliers and allows for the
removal of any aberrant judges if necessary. Furtbee, if judges’ agreements and other
analyses of content validity were to be conduateake judges are needed. The authors did not
mention how the rating results were analyzed.

In terms of internal consistency, an explanatioouth be provided as to why the authors
decided to keep the three items which if omittedl@dring the internal consistency higher.

Test-retest reliability could also be assessedderato gain more evidence of reliability.
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Although the scale was built based on criterialten@SM-IV-TR (APA, 2000) and the ICD-10
(WHO, 1993), convergent and divergent validity evide could be collected by using scales that
are meant to measure similar or different cons¢r(ideVellis, 2003). After examining the items
on the scale, a few questions were double-barkeittd and’ conjoining two possible responses.
Some items also appear too long to easily read (#.¢jam in a place with many smells,
textures to feel, noises, or bright lights; | ca gverwhelmed with sensations and feel panicky,
anxious, or frightened.”). Both double-barreledriteand items that are too long may affect the
reliability of the measure itself, thus causing gbemity and lesser clarity of the question
(DeVellis, 2003), because people may misread tlestgpns and agreed to one part of the
guestion but not another. It would be useful tdude people familiar with instrument
development as judges to review the items to ertbeseare reasonable. Ritvo et al. (2008)
noted that the RAADS does not distinguish individuaith AS from individuals with AD.

The RAADS appears to be lacking a few psychometoperties (i.e. test-retest
reliability, evidence of concurrent validity andrdrgent validity). Content validity was
conducted with only three judges and thus thisewie can be considered weak. At this time,
RAADS should not be used as the sole tool to apsistitioners in making a diagnosis or even
making classifications for individuals suspectedhaving AS or AD. A larger sample size
should be used if factor analysis is conducteanstshould be revised again, and the instrument
would be more useful if it could distinguish betwe®S and AD. If a diagnosis is to be made,

the RAADS should not be used alone and other dstgnmeasures are needed.

2.1.9.2 AQThe AQ was developed because at the time of dpmednt there was no
short and self-administered instrument that mealstine degree to which an adult with

Asperger with normal intelligence has the traitsoagated with the autistic spectrum” (Baron-
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Cohen et al., 2001, p. 6). The AQ contains 50 goesin total measuring five domains (social
skill, attention switching, attention to detail namunication, and imagination) with 10 questions
in each domain. All abnormality items would havecare of 1, and response bias is prevented
with half of the items worded to generate ‘agresponse and the other half with a ‘disagree’
response. The authors mentioned that the itemsbesed from a ‘triad’ of ASD symptoms and
also from cognitive abnormality that has been fotode related to autism. Multiple pilot

studies were conducted over the years to modifynsteument. An earlier version of the AQ

was interview based, and it was tested with theH&®/ adult population with age-matched
controls. Although there was some concern whetbeple with AS/HFA would have problems
comprehending the instrument, this seemed to beundied because the target population of AQ
are people who are higher functioning, therefodiduals should be able to read and respond
to the instrument (Baron-Cohen et al., 2001). &railot study was also conducted to examine
the concern that people with AS/HFA might not bkedb judge their own behaviours because
of their problems in subtle mind reading. Resu#gsenshown that these individuals were able to
report their preferences appropriately (Baron-Caétead., 2001). However, questions were
asked in terms of their preferences (to guard ag&atse negative stated by the authors), instead
of keeping the original item forms of the AQ. Thiot study was not described well enough,
and there was no comparison group (or control) gtowcorrelate their results with, for example,
parents’ rating results could also be used as cosga Therefore, conclusions drawn from

these pilot studies should be done with caution.

Baron-Cohen et al. (2001) conducted a study of A 88 adults with HS/HFA of
normal 1Q range, 174 adults from random seleci®®®, Cambridge University students, and 16

winners from a UK Mathematics Olympiad. Resultsehaliown that the AS/HFA group
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generally scored higher than the control, randaselgcted adult group. Within the control
group, males tended to have a higher score thaalésnbut this difference was not found in the
AS/HFA group. In examining whether university stotsewould score differently than the
control group due to their possible differencesduication level and intelligence, it was
determined that they were very similar in scorasiding the student group into science (e.g.,
physical sciences, mathematics, and biologicahsei®), humanities (e.g., languages, law, and
history), and social sciences field (e.g., anthlogy, management and geography), students in
science scored higher than humanities and soc¢aises. Baron-Cohen et al. (2001) suggested
that this difference provides further indicatiom®at the correlation between autism and skills in
sciences and mathematics. Breaking the field @& even further, the authors found that
students in mathematics “scored higher than enggnelysical and computer sciences, who
scored higher than medicine and biology” (Baron-€oét al., 2001, p. 10). To examine this
idea even further, the winners of UK Mathematicgn@pdiad were compared with the male
humanities students, and as predicted, the winnemathematics had higher AQ scores (Baron-
Cohen et al., 2001).

Psychometric properties of the AQ were also deteechin the same study by Baron-
Cohen et al. (2001). Test-retest reliability waadwcted by selecting only 17 participants from
the student group to complete the AQ two weeks.|&eores were not significantly different
(t(16) = .03,p = .75), correlation of scores between the twoqariwere ‘strongly correlated’ as
explained by the authors € .7,p = .002). A correlation of .7 is normally consideissd
acceptable (Nunnally, 1978), but not to the le¥éswongly correlated’. This sample is also of
concern, as the AQ is targeted for HS/HFA individuhaving the HS/HFA group in the

stability study would seem to a more convincing té$how reliable the test is for that specific
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population. The sample size (n = 17) used to cateuhe test-retest reliability is too small and a
larger sample would allow for more convincing evide. Comparing the parent report and the
self-report of AQ revealed that parent scores wgber than the self-report scores, in which
scores of the AS/HFA self report would be consider®re conservative as noted by the
authors.

Examinations of items by Baron-Cohen et al. (2G6ahd that two items tended to have
higher scores in the control than the AS/HFA grdaternal consistency was calculated to
determine how similar the items were in each dog@amnbach’s alpha coefficient ranged from
‘moderate to high’. However, the majority of suldssgfour out of five subscales) had reliability
coefficients below the acceptable Cronbach’s algfh@. As the coefficients ranged from .63 to
.77, the authors should consider revising sombaeftems. The study also attempted to
determine a cut off score for the AQ by applyingile that “a useful cutoff would discriminate
the groups with as many true positives and as &sefpositives as possible” Baron-Cohen et al.
(2001, p. 12). How exactly this process was done et explained, but a score of 32+ was set
due to 79.3% of AS/HFA group reaching those scoeeesus 2% from the control group.
According to the authors, the same cut off scorebmaapplied to females because 92.3% of
AS/HFA females scored 32+, compared to 1% of thdrobfemales. The male results were not
discussed. Among the participants who scored arséd@e of 32+ in the control group, the
researchers had these individuals(11) assessed through a clinical interview. Seven
participants actually met the criteria of AS/HFAt laudiagnosis was never received. From the
results of this study, Baron-Cohen et al. (200hctueded that the AQ has ‘reasonable construct
validity’ based on what they found (p. 14). Thehaus did not consider any additional

comparisons such as computations using analysiar@nces (ANOVA) comparing control
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versus AS/HFA group, students from different deparits (scientists versus nonscientists), and
students within different types of sciences as@&we of construct validity. However due to the
correlation between strong mathematics skills aB®As discussed by the authors (Baron-
Cohen et al., 2001), and in theory, those with ASXHhould score higher than the control
group, this information could be considered somdence of construct validity. Face validity
was also claimed to be reasonable due to the ibstilAQ scores of the AS/HFA group were
significantly higher than the control group, bustresult is more appropriately classified as
construct validity. Baron-Cohen et al. (2001) aisted that the purpose of the AQ is to
distinguish those who have AS/HFA, but it is notamieto make a diagnosis because it does not
take into account whether these characteristicafé@eting an individual’s life to any great
extent.

The AQ was also examined in another study by WoondBuith, Robinson,
Wheelwright, & Baron-Cohen (2005). One hundred &sdoéing referred to an Asperger
Syndrome service participated in the study tottestAQ’s ability to distinguish between AS and
HFA individuals. The DSM-IV (APA, 1994) was usedaasomparison of the AQ’s accuracy.
Diagnosis on the DSM-1V (APA, 1994) was made byiclans conducting an interview with the
participants and their informants upon completibthe AQ. Discriminant validity was shown
when the AQ was able to distinguish individualshvatclinical AS/HFA diagnostic and those
who showed similar characteristics but not sevamigh to be diagnosed. The authors came to
this conclusion by examining measures using parérstatistics, and by looking at the area
under a few receiver operating curves (ROC). Tlka ander a ROC usually represents the
accuracy of a test. It indicates the “probabilitgtta randomly selected ‘true-positive’ individual

will score higher on the test than a randomly dekktrue-negative’ individual” (Woodbury-
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Smith et al., 2005). In this study, an area of(sté. err. 0.06, 95% CI 0.7-0.9) was found, in
which it was considered as moderate by the reseertiecause this number represents the
accuracy of the AQ. The ROC was also used in tdydb set a more precise cut off score than
the suggested 32+ from before. A score of 26 wagldd on as a better cut off score. At this
level, about 83% of the people received the coegnose (sensitivity of 0.95, with specificity
0.52, positive predictive value 0.84, and a negapiredictive value of 0.78; Woodbury-Smith et
al., 2005). One limitation noted by the authors tieesnotion that clinicians doing the interview
were not blind to the people’s AQ scores. Anothesgible limitation suggested was the
influence of confounding factors that could affdet AQ scores. This study did not take into
account other mental health problems, and it isgeHactor that could possibly affect AQ scores
when both the mental health problems and AS ddaispmilar symptoms (e.g., schizophrenia).
More validity and reliability evidence is needed fioe AQ. For example, measuring
concurrent and divergent validity would definit@sovide further information on how accurate
the AQ is. Conducting test-retest reliability waHarger AS population would be beneficial. In
terms of the development process of AQ, Baron-Ceaheh. (2001) should provide more detalil

on what is considered &®it symptoms that the items were based on.

2.1.9.3 AAAThe AAA is a computerized assessment using Maftdsxcel designed for
practitioners to identify adults with AS from adutwith autism (Baron-Cohen et al., 2005).
Although Baron-Cohen et al. (2005) claimed there wa measure at that time to assess AS and
HFA in adults, and AAA would serve that purposen@/and Gould (2006) pointed out that
there were existing scales like the ASDI and thegDostic Interview for Social and
Communication Disorders (DISCO) with the same &edi Diagnostic criteria were claimed by

the authors to be stricter than the DSM-IV (APA949Baron-Cohen et al., 2005). The AAA
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does attempt to distinguish between AS and HFAiIply looking at the language delay
component of a client. Individuals with languagéagieare categorized as HFA and individuals
without language delay are classified as belontgpritge AS group (Baron-Cohen et al., 2005).
The AAA consists of five sections (A to E) withnte built from the DSM-IV (APA, 1994) and
additional factors that the authors believe torbpdrtant but are not included in the DSM-IV
(APA, 1994). The five sections are (a) Qualitaiivpairment; (b) Restricted repetitive and
stereotyped patterns of behaviour, interest andities; (c) Qualitative impairments in verbal or
non-verbal communication; (d) Impairments in imagion; and (e) Key pre-requisites. Section
A and B have four items from the DSM-IV (APA, 19%f)d one additional item; none of the
items from Section C are from the DSM-1V (APA, 19@f4iteria for AS but from part of the
DSM-IV (APA, 1994) criteria for AD. They are wordeo that they are “appropriate for
diagnosing adults with AS” (Baron-Cohen et al., 20®ection D has a similar nature to Section
C, but with one item from the DSM-IV (APA, 1994)teria of autistic disorder, and two
additional items. In order for an AS diagnosis ¢onbade, the individual must meet all the pre-
requisites in Section E, at least 3 symptoms irti@e@-C each, and one symptom from Section

D. The AAA requires a minimum score of 10 out oftdé&lassify an individual as having AS.

In terms of the development of the AAA, there wasmention as to how additional
items were created and the selection of pre-regsisi here was no standardization performed
on the AAA, and there was no report of reliabityidence of the AAA as well (Stoesz et al.,
2010). A validation study by Baron-Cohen et al.q20demonstrated that three out of eight
individuals classified as normal by the AAA actydiad a diagnostic of AS by the DSM-IV
(APA, 1994). One cannot be sure whether the AAAdtndency to misclassify, or if it was

being conservative as mentioned by Stoesz et@L0j2 The AQ and the Empathy Quotient
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(EQ) are two measures that link the AAA togethed elients are asked to complete both
guestionnaires before the scoring of the AAA iscigsted. No discussion was provided as to
why the two measures (i.e., AQ and EQ) were chdsant should be noted that the same
research group developed them both. Thus the AGE&nhdre used as screening questionnaires
prior to the use of the AAA. The characteristicA@) were discussed above. The EQ is an
instrument containing 60 questions (40 items tosusaempathy and 20 filler items) that assess
empathy in individuals. People with AS are oftearfd to have lower levels of empathy than the
normal population (Baron-Cohen et al., 2005). Rasps on the AQ and the EQ are entered into
the computer template and the resulting scoresacelated and entered on the first page of
AAA. Appropriate responses on the AQ and EQ thatralevant are also entered into their
corresponding domains of the AAA. Since the AAAlependent on the AQ and the EQ, the
psychometric properties of these measures musbalseasonable in order for valid and reliable
interpretations of the AAA scores to take placewdeer, the authors did not discuss the EQ
further. Therefore, the EQ will be critiqued next.

According to Lawrence, Shaw, Baker, Baron-Cohelda¥id (2004), interpretations of
the scores resulting from the EQ were validated@i80 individuals with AS/HFA and a control
group of 197 normal participants. Results have shihat the EQ is able to reliably distinguish
between the AS/HFA and the control group and thiat @ 12 month period, the EQ
demonstrated high test-retest reliability (Lawreatal., 2004). However, the authors did not
provide any statistical numbers or results to bagkhese claims. Content validity was
conducted by six judges rating the items of thet&@e definition of empathy. Baron-Cohen
and Wheelwright (2004) have demonstrated the ¢t the judges were able to identify

correctly the filler items to which they were urateld to empathy, and all other empathy related
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items were rated as relevant by the judges. Italssreported that, “the probability of obtaining
such agreement on each item by change 5.003” (Baron-Cohen & Wheelwright, 2004, p.
168). All relevant items were agreed to by the pglgs being related to the authors’ definition of
empathy and filler items were all categorized astetonging to the construct of empathy.
However, the scale of the judges’ ratings was baségon yes and no responses. A Likert type
scale might provide a better idea of the relevasfaach item. Convergent and divergent
validity evidence for the EQ were accumulated wesal studies. Results of the AQ, the
Friendship Quotient (FQ), and the EQ were compakedredicted by Lawrence et al. (2004),
scores on the AQ scale were inversely correlatestdoes on the EQ scale<-0.56,p < .0001)
and positively related to scores on the FQ saade(.59,p = < .001). The FQ scale is “a 25-
point self-report scale assessing reciprocity atichaecy in relationships” (Baron-Cohen &
Wheelwright, 2004, p. 166). Friendship is a qudligt is also expected to be relatively low in
people with AS. Additional validity studies werealcarried out by Lawrence et al. (2004) by
comparing the EQ scale with the Eyes test (BaroheGpWheelwright, Hill, Raste, & Plumb,
2001), and the Interpersonal Reactivity Index (IBdyvis, 1980). These instruments were
developed as measure of people’s capability to eeaations through the eyes, and to assess
empathy respectively. Lawrence et al. (2004) regubet ‘modest positive relationship’ between
total EQ score and the Eyes test scare 48,r = 0.294, p = .033; p. 913). Results have also
shown that scores on the IRI were correlated meelgravith scores on the EQ scale for two of
the four subscalep k .05), and the relationship for the remaining subscales were found to
be insignificant ) > .05; Lawrence et al., 2004). Test-retest reliighivas also carried out by
Lawrence et al. (2004) with 25 participants afterl2 months of initial testing. Test-retest

reliability of the EQ scale was good, with a coatiEn coefficient of = .835 p = .0001).
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However, since empathy level of an individual sklo@main stable over time, the time frame
between the test-retest could be stretched to almouyears to ensure the high reliability was not
due to participants remembering the questionsdttitian, when the time has been extended, the
number of participants should also be increasaadpessible participant dropout. Along with
Lawrence et al. (2004), Baron-Cohen and Wheelwi(@004) also reported a fairly high
coefficient of reliability,r = .97 @ < .001) for the EQ. Internal consistency was cateld by
Lawrence et al. (2004), in which the correlatioesaeen items were determined. Items that had
low correlations with other items (< 0.2) were necpnended to be discarded. Another factor that
was also examined was the participants’ scoreb@iBtcial Desirability Scale (SDS), or their
tendency to respond to questions in socially dekravays (Lawrence et al., 2004). Correlations
between the SDS and the items were calculateds|tkat were found to generate a high social
desirable tendency were marked for deletion. Uiiggprocess, only 28 items across the three
factors were recommended to be kept.

Overall, the EQ scale should be revised with popérforming items dropped.
Concurrent and divergent validity should also bedueted with measures that are not developed

by the researchers involved with the EQ to generatee objective independent evidence.

2.1.9.4 The Australian Scale for Asperger Syndremdult VersionThis measure was
‘created’ by Meyer (2000), where it was modifiedrfr the ‘upgraded’ Attwood (1998) version
of the original Australian Scale for Asperger Syorde by Garnett and Attwood (1995). This
version is unapproved and is available on the tretieonly as a draft. The instrument consists of
80 questions across five subscales and thereestimated time on how long it should take an
individual to complete. Items are worded in a tlpetson perspective and the questionnaire is

not designed for self-reporting. Some of the qoestwere developed by Meyer in addition to
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the original scale to address the challenges adithsAS would often encounter (Meyer, 2000).
How exactly the items were written was not discds3ée five subscales are (a) Social and
Emotional Abilities; (b) Communication Skills; (€ognitive and Executive Function Skills; (d)
Somatic, Motoric, and Presentation Issues; an@tle¢r Characteristics. Items were developed
based on the original version for children, anchgevere worded to match adult population (i.e.
change of wording). A 6-point Likert scale was uasd response format similar to the original
form. The scoring method was not described, butévi€000) directed the users to page 20 of
‘Attwood’s book’, but reference to the book was patvided anywhere on the website. Meyer
(2000) also noted that if a person is experientiegmajority of the symptoms checked as ‘yes’,

it does not automatically mean a person has ASusecia could possibly be HFA instead.

The original version of the Australian Scale fap&rger Syndrome can easily be found
online. However, there seems to be no publishethliire that examines the validity and
reliability of the original scale. Howlin (2000)da brief review of this scale, and concluded that
no psychometric properties have been reportedr Adigewing the items in the adult version,
the questions seemed to be long in length. Mangtoues contained double-barreled phrases
were also found and a few questions could be fdagmag grouped within one question. For
example, question 20 asks:

Does the person have an unusual tone of voice (fopaj sing-song an "affected”

foreign accent, unusual inflections, prosody, atetiooddities of fluid speech? Does he

speak with an unusually loud or soft volume leu2tes he use changes of tone,
inflection, or volume levels appropriate for diféett levels of conversational formality,

location, and topic choice?
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Several questions were clustered into one itemnpoove measurement, the items should be
made separate.

Some questions were unclear and lacked explanatt@ngxample, in the first question
“Does the person lack understanding of how to pldyit games with others? For example,
unaware of the unwritten social rules of leisurd egtreation.” What exactly is classified as
‘adult games’ was not explained. The writer did appear to do a good job of modifying the
original questions written specifically for chiladrénto an adult context. It is very important for
evidence of the validity and reliability of thisade to be accumulated before interpretations and
decisions can be made. At this stage, it seemginpgate to be widely publishing this scale on

the Internet for the public because it has themi@kto provide misleading results.

2.1.9.5 ASDIThe ASDI (Gillberg, Gillberg, Rastam, & Wentz,@) is a 20-item
interview consisting of six constructs (or criteaisdescribed by the authors) for the practitioners
to use. The authors saw the need for construdtiagnterview because they noticed the lack of
diagnostic interviews made specifically for indivals with AS/HFA, and screening tools are not
able to serve the purpose of providing a detailedcal evaluation (Gillberg et al., 2001). The
six constructs listed by the authors were: (a) 8eirapairments in reciprocal social interaction
(extreme egocentricity; four items); (b) All absioidp narrow interest pattern(s; three items); (c)
Imposition of routines, rituals and interests (fems); (d) Speech and language peculiarities
(five items); (e) Non-verbal communication probleffige items); and (f) Motor clumsiness
(one item). Originally there were three possibléngs on each item (1 = does not apply, 2 =
applies sometimes or somewhat, 3 = definitely asplibut for unexplained reasons, the newer
version now utilizes two possible ratings (0O = doesapply, 1 = applies to some degree or very

much) on each of the 20 items. This interview ibeéaused by clinicians familiar with AS and
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related ASD, but it is not necessary for cliniciamseach a specific level of expertise (Gillberg
et al., 2001). In addition, the researchers praVite specific age range for the target population,

but it was mentioned that ASDI is for adolescemid young adults.

The interview was not developed based on the D8SMR (APA, 2000) nor the ICD-10
(WHO, 1993) due to the reason that Hans Aspergasss of AS did not meet the diagnostic
criteria of the DSM-IV (APA, 1994) and the ICD-1®%/HO, 1993) for AS. The DSM-IV-TR
(APA, 2000) also requires normal development ofleage in order to meet the requirement of
AS, however, Gillberg et al. (2001) noted that Agiee’s cases did not mention language delay.
Therefore, the items were developed based on thesiexperience in the field and also on
Hans Asperger’s reported cases. No criteria wagighed on how items were developed in which
there were no definitions provided for AS and HFA.

Gillberg et al. (2001) conducted a preliminarydston the ASDI with 24 participants
with different kinds of neuropsychiatric disordésseven are normal control) and their first-
degree relatives. A diagnosis was conducted fomtheiduals before the study by two
neuropsychiatrists or one neuropsychiatrist plasw@wopsychologist familiar with ASD. In the
inter-rater reliability study, interviews with thelatives of 20 individuals with AS\(= 8),
atypical autismr{=2), OCD  =2), multiple personality disorders £1), and control
individuals f1 =7) were conducted by two neuropsychiatrists.i€pénts were asked to
complete a neuropsychological test and diagnos@Safere made based on the DSM-IV
(APA, 1994), the Gillberg and Gillberg (1989), ahd Szatmari (Szatmari et al., 1989) criteria.
The neuropsychiatrists took turns interviewing tlatives while completing the ASDI, and the
other acted as observer, independently fillingtbatASDI. The relatives and the interviewer

were both blind to previous diagnostic results. phecentage agreement was calculated as 96%
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with a kappa of .91, which is considered a gooelley Gillberg et al. (2001). Intra-rater

reliability was also examined with four additioqerticipants’ i = 24) relatives of ASn(= 2),
atypical autismr{ = 1) and ADHD i = 1) 10-15 months after the initial interview. $hetest of
ASDI was completed by one of the two neuropsycisiatinterviewing the relatives again. Why
the four additional cases were added was not exgdaiand these individuals do not seem to
have an initial ASDI score for comparison. It was sure how the calculation was conducted for
the four extra cases if the initial score was maiilable. Percentage agreement was calculated as
representation of test-retest reliability, 97% agnent was found for this study with a kappa of
92.

In terms of validity, there was no content valyditvidence shown in the study. ltems
from the instrument may be biased towards the resees’ subjective view on how they believe
the construct should be. Gillberg et al. (2001¢raftted to show concurrent validity by
demonstrating individuals with a clinical diagnosfsAS also met most of the criteria in ASDI.
However, the authors did not compute any form ofedation between the scores of the
measures used in diagnosis and the ASDI. Onlyed Bescription was discussed comparing the
numbers of criteria scored on the ASDI by an indlinal who received a diagnostic of AS, with
individuals who did not receive a clinical diagriosif AS.

After examining the item quality of the ASDI, i be seen that there are items with
double-barreled phrases. Some of the items wetiewiin a way that a ‘yes’ response would
imply either one case or the other. These sentesftes contained the conjunction ‘or’ to
include two possible responses. Some terms werelardfied, and thus participants might not
answer these questions correctly. For exampldtehe “Was his/her language development

delayed?”, what was determined as delayed wasasatithed, and therefore answers were solely
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based on interviewees’ own interpretation. Ano#ample was the item: “Is his/her gaze stiff,
strange, peculiar, abnormal or odd?” How many-filesgree relatives, especially parents would
label their child’s gaze ‘abnormal’? Another intglieg point to note is the representation of the
population in the study. The individuals with ngusgchiatric disorders aged from 6 to 55 years,
which did not match the intended population of A8DI (adolescents and young adults). In
addition to the small sample size, the result$isfstudy cannot be generalized to the ASDI
target population. Overall, more research is ne¢dednclude whether the ASDI is a useful
instrument due its lack of advanced analysis. blitaah, the ASDI was not made to differentiate
between AS and HFA (Stoesz et al., 2010), and fitveré would be harder to pinpoint whether
an individual is potentially having AS or HFA. Moeidence of reliability (e.g., internal
consistency) and validity (e.g., content validigncurrent validity, and divergent validity) is
needed for the ASDI as well. In this study, thehatd claimed that the ASDI has good validity,
but we can see that there was little to poor vglidvidence shown. Although much attention
was paid to the reliability of the measure, religpevidence is not the only important
psychometric quality

2.1.9.6 GADSThis instrument requires purchase and it is noll@a on the Internet.
Therefore, the following review and informationtbé GADS is based on reviews and critiques
done by Campbell (2005), and Stoesz et al. (200®).GADS is a norm-referenced rating scale
that contains 32 items from four domains assesautigiduals between 3 to 22 years. The four
subscales are: (a) Social interaction; (b) Restligiatterns of behaviour; (c) Cognitive patterns;
and (d) Pragmatic skills. Items were built based diterature review of AS, the DSM-IV-TR
(APA, 2000) criteria, the ICD-10 (WHO, 1993) criterand other instruments that assess AS.

There are five purposes of GADS stated in the magajaTo identify individuals with AS; (b)
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To assess individuals who show unique behavioesdlfes; (c) To document behavioural
progress; (d) To target goals for IEP (IndividuaiZducation Program); and (e) For research
use (Campbell, 2005, p. 27). Respondents of the &A&n be anyone who has had continuous
contact with the suspected person for at leastte®ks. There is also an additional Parent
Interview Form to assess the history of cognitind Eanguage delay of the individual. The
GADS is scored by summing the raw scores to cfieatesubscale scores. Percentiles are also
calculated. Adding the four subscale scores wihte a total score called the Asperger’s
Disorder Quotient (ADQ) in which it is a standambie with a mean of 100 and a standard
deviation of 15. The GADS only takes about 5-10utes to complete. An ADQ score of 80 or
higher indicates a very likely diagnosis of AS.

Originally there were 70 items developed whichevater reduced to 32 items allocated
across four subscales using data analysis. How@aenpbell (2005) pointed out that there was
no discussion on how the final 32 items were settand there was no discussion on which data
analyses methods were used to group these itemsubscales. Norming and standardization of
the GADS was conducted with 371 people (age fro22 §ears, 85% male) diagnosed with AS.
However, Stoesz et al. (2010) pointed out that émdyinformation on the United States
participants were provided in the manual even thabhg normative data was done in the United
States and seven other countries. According to ®ath(2005), school professionals and
parents (contacted through the Internet) of indisid with AS were asked to complete the
GADS. It was found that there were no sex and #@fgrehnces within the sample, thus
cumulative frequency tables were used to creatsubscales and ADQ scores. A Cronbach’s
alpha of .87 was calculated based on 360 indivgliram the standardization sample. The

coefficients ranged from .70 to .81 for the subssalUsing 10 teachers’ ratings of their AS
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students, a temporal stability reliability was fdwo be .93 over a two-week period. However, it
should be noted that a two-week period for tempstaility reliability is too short as teachers
may still recall their ratings of the students fromo weeks ago. The time period should be
expanded to at least one month or more. In additrmre teachers should be included to ensure
the accuracy of the reliability scores. On eaclssale, the test-retest reliability was moderate,
ranging from .71 to .77. Inter-rater reliability sva89 between teachers and parents of 16
children (10 with AS). Reliability of the GADS s&w seems to be good.

Campbell (2005) believed that the GADS had contatitlity based on the test
developer’s discussion of the DSM-IV-TR (APA, 20@®)d the ICD-10 (WHO, 1993) for item
development. The GADS was able to distinguish tBamividuals with others of different
diagnoses (i.e. ADHD, learning disabilities, anditaéretardation). However in my opinion,
one cannot be sure of the quality of the items d&dves (e.g., reading level, presences of
double-barrels, understandability, and wordinghwaiit obtaining judgments from experts — a
major component of content validity. Evidence ofistouct validity was also claimed due to the
strong internal consistency values found and tinetet were differences in scores between AS
and other disabilities.

In another evaluative study, Stoesz et al. (2@is3ussed further validity evidence of the
GADS. With a sample of 50 children, there was anfypositive moderate” relationship (p. 13)
found between the GADS and the Gilliam Autism Rattale (GARS; Gilliam, 1995). The
correlation was .5& < .01. If the two instruments were measuring threesaonstruct, their
correlation should be higher than a moderate l&eérall, the GADS appears to be a
reasonable instrument in identifying individualdlwAS. More evidence of validity should be

collected especially with respect to item developtaad item selection process. It would be
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preferable if more validity properties such asecidn-related validity were also examined. Like
Campbell (2005) pointed out, the sample size irsthadardization study appropriately
represented the target population. However, theatgbor did not confirm the diagnoses of their
sample, which may affect the representation olA8eopulation from the sample, and we do
not know whether the GADS is accurate in identifyirue individuals with AS. Furthermore,
there were only a few adults employed in the statidation study and this leads to a

generalization problem for the use of GADS in tHalapopulation (Stoesz et al., 2010).

2.1.9.7 Overall Quality of the Scaless can be seen from the critique, many of the
available scales lack basic psychometric propestes as validity and reliability. Some items
were not well written. Many of the developers efated to provide enough information on the
measures for others to evaluate it. The only imsémnt that seemed to possess psychometric
evidence is the GADS, but its target populatiorgeghfrom only age 3 to 22. If a diagnosis is to
be made for adults, it is strongly recommendedit@aDSM-1V-TR (APA, 2000) or the ICD-10
(WHO, 1993) should be used. If a self-screen isgaised, then there is currently no existing
guality measure. If an adult is looking for a ssdfeen, the only available adult self-screen for
AS/HFA is the RAADS or the AQ, but the psychometri@lities of both are still lacking and
the RAADS may require further modifications. Atghgoint, a better adult self-screen instrument
would be preferable. The current study aims to dgvitkems and evaluate the content validity of

these items as an important first step in devefppinew AS screening instrument.

2.2 Scale Development

Developing a useful instrument requires more wbeatjust writing the items and
distributing the test to the target populationsnyeesearchers often overlook factors such as

writing good items, standardizing the test, anduamdating evidence of reliability and validity
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for the interpretation of the test scores. Measdes®loped with little or no attention paid to
these factors may result in a measure that is sefuliin answering the researchers’ questions.
Hinkin (1995) pointed out that scholars are ofterbarrassed realizing that results gathered
from their measures are inconclusive, and littladsially learned about the research question. If
the poorly developed test is a high stakes tesgnitaffect test takers’ designation, and decisions
made based on this test will therefore be unfairmay lead to negative consequences. At this
time, the main standard for test development isStaedards for Educational and Psychological
Testing(AERA et al., 1999). This standard would also aeva more unified benchmark for test
development and evaluations. Some researcherswaggest guidelines or rules for test
developers to follow. Hinkin (1995) suggested trstges for test development: (1) item
generation; (2) scale development; and (3) sca&iation. DeVellis (2003) suggested a more
detailed guideline for instrument development idahg eight steps: (1) determining clearly what
it is you want to measure; (2) generating an it@wl;(3) determining the format for
measurement; (4) reviewing the initial item pooléxperts; (5) considering inclusion of
validation items; (6) administering items to a depenent sample; (7) evaluate the items; and
(8) optimize scale length. The focus of this reseatudy is step 2 through step 4. Iltems were
written to develop a new AS self-screening instrotier adults, the items were sent out to
expert judges for evaluation — a method of deteimgi evidence of the content validity of a
measure. This study also explored the question tWhethod(s) are most efficient and useful

in assessing expert panel member’s judgments?”

2.2.1 Item Writing

Well-written items are very important to the apabdity of an instrument. Frey, Petersen,

Edwards, Pedrotti, and Peyton (2005) analyzed 8sobom assessment textbooks and summed
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up the recommendations within each with a guidetin€0 ‘rules’ most commonly seen in the
textbooks. Four item writing blunders that haverad connection with the validity of an
instrument were the focus of these rules: (a) f@iyconfusing wording or ambiguous
requirements (double-barrels), (b) guessing of answc) test-taking efficiency, and (d) the
control for testwiseness (Frey et al., 2005). Alitilo some of the rules are irrelevant to this study
as the 40 rules were developed for educationalqzeg the 40 rules will be used as a reference
when developing the items for this study (see AplpeB). DeVellis (2003) and Rogers (2010)
also provided some suggestions for item writing. &@mple, ‘exceptionally lengthy items’
should be avoided; the level of reading difficidtyould be considered; avoid the inclusion of
double-barreled items and ambiguous pronoun refeserand the use of positively or negatively

worded items should take into considerations (DE&/e2003).

2.2.2 Reliability and Validity

Reliability and validity are two major conceptsttdsvelopers need to pay attention to
when developing an instrument, and they deternfiraisefulness and applicability of a
measure. Although validity, specifically contentid#y is the center of this research, reliability
is also described because reliability and validiy often paired together in research due to their
importance. It should also be mentioned that réitgllloes not equate to validity. An instrument
demonstrating evidence of one of these psychonatdcacteristics does not imply the presence
of the other. Reliability can be present withouidity but to be valid, there must be evidence of

reliability.

2.2.2.1Reliability. One question we would ask in terms of reliahjlisythat if we were to
send out the same test to the same group of pdaphesimilar (or consistent) would the test

results be? Accuracy level of a test increases vahest can generate consistent scores.
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Reliability of a scale is “the proportion of var@nattributable to the true score of the latent
variable” (DeVellis, 2003, p. 27). When a test gcigrobtained, it is assumed that this test score
(also called an observed score) has both a true som an error score associated with it
(Rogers, 2010; Traub & Rowley, 1991). Accordingtmnbach (2004), “all psychometric theory
of reliability pivots on the concept of true scofp’ 400). A true score is the test taker’s true
ability, it is the average of an individual’'s scaneer repeated testing infinite number of times
(Cronbach, 2004). On the other hand, the obsem@e $s often affected by the error score
because true scores are assumed to be the sathe fest taker over all occasions (Traub &
Rowley, 1991). An error score represents the fdahieobserved score that is “unsystematic,
random, and due to chance. It is the accumulafiiegts of all uncontrolled and unspecified
influencing factors included in the test score” (Hih 1991, p. 181). Errors are represented by
the variance or standard deviation (square rogtinance) of the scores in a distribution when
repeated measures are done, this standard devisitidso called the standard error of
measurement (Traub & Rowley, 1991). A smaller esamre is desirable as it indicates a
closeness of true score and observed score, methi@mgliability level of the test is greater.
Several ways of determining reliability are examtest-retest reliability, alternative forms of

reliability, split-half reliability, internal constency, and inter-rater reliability.

Of all the methods, often found in the literatuaes test-rest reliability and the internal
consistency. Test-retest reliability is determibgdalculating the correlation when the same test
is administered to the same group of people atdifferent times. Usually the correlation is
higher when time 1 and time 2 of test taken is withshorter period of time (Trochim, 2006),
but too short a gap and people might still rementih@r answers from time 1. However, if the

time gap is too long, then people’s ability or kiedge may differ (e.g., a student may learn
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more about a particular topic as the school terogiass). If the purpose of a test is to determine
student’s knowledge on a particular topic, therdtt-retest reliability would be affected when
the time period between the two administrations lvag. On the other hand, if an instrument is
used to measure a certain disorder, and it wasceeghéo be persistent within an individual over
time, a high reliability score would indicate thla¢ items measuring that disorder are reliable
even when the time between administrations werg. lobriernal consistency concerns the
homogeneity level of test items (DeVellis, 2008)sldetermined by calculating the level of
correlation between items in a measure. There & avays of determining internal
consistency. Three popular ways for calculatingciefficient alpha are: Cronbach’s alpha, the
Kuder-Richardson formula 20 (KR-20), and the KuR&hardson formula 21 (KR-21). KR-20
and KR-21 are mainly used for dichotomously scares and Cronbach’s alpha is mainly used
for polytomously scored items. The follow is thenfwla for Cronbach’s alpha:

a=k/(k-1)[1- £S4/ Y] (2.1)
where k is the number of itensS? is the sum of variance for separate test items tteed

variance for the set of student total scores isasmted by % (Frisbie, 1988).

2.2.2.2 Validity Validity provides us with the idea of how mucteat is actually
measuring what the test developer intends it tosomes(the construct). For example, an anxiety
test that aims to determine test takers’ leveldety in a particular situation should only
contain items that are measuring anxiety, but et much the test takers can understand the
words on each question. Messick (1990) providedfmition of validity as “an integrated
evaluative judgment of the degree to which empliegédence and theoretical rationales support
the adequacy and appropriateness of inferenceadiwhs based on test scores or other modes

of assessments” (p. 1). Another way to describielipals that it “concerns whether the variable
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is the underlying cause of item covariation” (Deligel2003, p. 49). This means if items in a test
are measuring what they should be, they will chgrgey) according to how the construct is
defined. Validity can be categorized into four typecluding content validity, criterion-related
validity, construct validity, and consequentialigél. The different types of validity are not
mutually exclusive and can be used according toéwsel of the evaluator. An argument made by
Messick (1991) was that all these ‘types’ of validihould be considered as a form of construct

validity and all are important in contributing teetvalidity of a test.

2.2.2.3 Content validityAccording to DeVellis (2003), content validityares the
degree to which the items of an instrument reflleetconstruct of a test. Rogers (2010)
described content validity as being based on psajaal judgments of test content relevancy to
the content of the test domains, and representafidams to their domains. Therefore analysis
of the content is mainly subjectivity of the juddédlen & Yen, 1979). According to Messick
(1990), the judgment results indicate the relevasfahe “test content to the content of a
particular behavioural domain of interest” (Messit890, p. 8). However, the question of how

one should deal with the results from expert judginierarely mentioned in the literature.

2.2.2.4 Methods of Analyzing Content Validitya research study by Hellsten (2008),
methods of analyzing content validity were idesetifiand methods on how to analyze judge
ratings were also identified. Three major approacised to analyze judgment ratings were
classified: (a) qualitative, (b) descriptive, anll quantitative. A complete list of methods under
each approach is listed in Appendix C. This studiyemploy descriptive and quantitative
methods due to the significantt time requiremeist @sources required for qualitative research

(e.g., focus groups, and interviews). Three kinfd$escriptive analyses (i.e. ltem Ambiguity,
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Median, and Percentage Agreement) and three qatwgitmethods (i.e. Content Validity Index,

Content Validity Ratio, Content Validity Coefficirwere used for this research study.
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CHAPTER 3

3. Development of Iltem Pool

This chapter focuses on three procedures usecf@aping and accumulating validity
evidence for an instrument. The first proceduréha study involved developing domain
definitions, item writing, and the categorizatidntems. The second procedure involved sending
the newly created items to a panel of content égger an expert judgmental review. The third
procedure involved the analysis of the expert ggtinsing a variety of different statistical
methods in order to gather some evidence of contdidity. Due to the sequential nature of the
procedure, this chapter will include both the mdtilogy employed and the results for the
development of the item pool for the proposed Agpes Syndrome self-screening instrument.
The procedures used to develop the item pool willliscussed first followed by a discussion of

the criteria for the inclusion of expert judge papants and how the experts were utilized.

3.1 Item Writing and Categorization

3.1.1 Methodology

Items were first gathered from the existing measwaf AS for adults. These measures
included the RAADS (Ritvo et al., 2008), the AQ (BaCohen et al., 2001), the AAA (Baron-
Cohen et al., 2005), the Empathy Quotient (Baroheba& Wheelwright, 2003), and the adult
version of the Australian Scale for Asperger SynteqMeyer, 2000). Iltems on the Empathy
Quotient (Baron-Cohen & Wheelwright) were also uatdd in this study due to its association
with the AAA (Baron-Cohen et al., 2005) and becauseple with AS often report lower levels
of empathy in comparison to the normal populatidaron-Cohen et al., 2005; Lawson, Baron-

Cohen, & Wheelwright, 2004). All the items from bacale were compared to each other as
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well as to the stated domains to which they weigirally developed. This process acted as a
check for item redundancy in the final pool of itertf two or more items with similar meaning
or wordings were found, the item with the best fguah terms of wording, ease of
interpretation, and representation of content vedescged. All the selected items were then
rewritten and modified to reflect the first persamd the context of a self-screening instrument.
Items then proceeded for reviewing and categoribyngelevant themes in order to create the
new domains. Items that did not appear to fit anthe domains were deleted. Further item
screening included examining their content to daeiee the appropriateness of language level.
For example, phrases that required participantmtierstand high levels of the English language
were removed. Furthermore, items that did not metelself-screening context were also
removed. For example, items with content that pateself-screeners would not be able to
recall were deleted (such as age when speech sgaadguired). Where possible, quality of
remaining items was improved using the item-writjugdelines and rules developed by Frey et
al. (2005) (see Appendix B). Suggestions for itemimg provided by DeVellis (2003) and
Rogers (2010) were also used as guidelines. Cootd¢he items was then re-examined and
categorized according to the domains describethé&ySM-IV-TR (APA, 2000). The domains
will be discussed further in the following sectidie number of items written under each
domain were more than required by the final stagedheVellis (2003) suggested that having an
abundance of items is a safeguard to inadequaealtconsistency and construct
underrepresentation. A large number of initial iseaso allows for further item deletion if
necessary. It was estimated that about 10 itemsafcin subscale would be included on the final

version of the AS self-screen. For content valigityposes of this study, it was proposed that
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about four domains would be created and 80 itefdst¢ns for each domain) were to be

written.

3.1.2 Creation of Domains

As reviewed in Chapter 2, the diagnostic critefid8 under the DSM-IV-TR (APA,
2000) include: (a) Qualitative impairment in sodrdkraction; (b) Restricted repetitive and
stereotyped patterns of behaviours, interestsaatidities; (c) Clinically significant impairment
in social, occupational, or other important arefaioctioning; (d) No clinically significant
general delay in language (e.g., single words byemhe 2 years, communicative phrases by age
3 years); (e) No clinically significant delay ingrative development or in the development of
age-appropriate self-help skills, adaptive behaviother than in social interaction), and
curiosity about the environment in childhood; af)dfiteria are not met for another specific
Pervasive Developmental Disorder or SchizophreRi4, 2000). Due to the nature of a self-
screening instrument, only the observable critefiAS were included as domains of this study,
therefore only (a) and (b) of the above criteriasvacluded as domains for this new self-
screening instrument. Although criterion (c) wasoabbservable, it was not included because
one cannot easily determine what contribatescally significantwithout clinical measures. Up
to this point, there were only two domains at thienpry stage, underrepresentation of AS was
possible, therefore in an attempt to increase segmtation of AS, more literature reviews were

conducted to form additional domains for AS.

3.1.3 Domain Definition Results

Three domains were initially created for this stiidy. Deficit in Social and

Communication SkillsSensorimotor and Setereotyped Patterns of Behayiand Stereotyped

49



and Restricted Repetitive Patterns of Interestsfartidities). Upon reviewing the relevant
literature further, four categories (i.e. Defigit$ocial Communication Skills; Sensorimotor and
Setereotyped Patterns of Behaviours; Stereotypedrastricted Repetitive Patterns of Interest
and Activities; and Empathy) were then developeto Subcategories (i.e. Problems in
Pragmatic Language, and Other Problems in Commiimic&kills) were established from
Deficit in Social Communication Skills (to addrdéke qualitative impairment in social
interaction described in the DSM-IV-TR; APA, 2000).

Communication skill is a factor that includes maoynponents. It often takes more than
one element in order for communication to happspeeially social communication which
involves people-to-people reciprocal interactiddbthe many language components, pragmatic
language plays a significant role in social comroation. The American Speech-Language
Association (2009) explained social language us@r@gmatics) as involving three major
communication skills: (a) using language for diffietr reasons such as greeting, informing and
promising; (b) the change of language based oatsituand the listener (for example, talking in
a different tone with a baby in comparison to anlgdand (c) following conversation and
storytelling rules such as turn-taking during avasation, and using verbal and non-verbal
signals. Individuals with pragmatic problems magptthy characteristics such as saying
inappropriate things at inappropriate times, misafsgye contacts, and difficulty staying on
topic in a conversation. Individuals with ASD oftdisplay a problem with pragmatic language
use (Martin & McDonald, 2003). These problems dap &e traced back to the parents of ASD
individuals, in which these parents tend to disptayre abnormal pragmatic behaviours than

control parents (Landa et al., 1992).
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After screening the items, due to an insufficiemtnier of items to further divide
communication skills into different sub-domainss g#ub-domain “Other Problems in
Communication Skills” was added to include itemat itho not fit into pragmatic language, but
also relate to communication skills that may beongnt to distinguish people with AS from the
normal population.

Although empathy was not listed as a criterionfenDSM-1V-TR (APA, 2000), studies
have demonstrated that individuals with AS and A8 to display lower levels of empathy in
comparison to control individuals (Baron-Cohenlegt2005; Baron-Cohen & Wheelwright,
2004). Empathy was originally invented by Titche(®309) using the German word
“einfuhlung” which means “to project yourself intdhat you observe” (Baron-Cohen &
Wheelwright, 2004, p. 163). There were two appreadb empathy research: the affective
approach, and the cognitive approach. The affeegpgroach, described by Baron-Cohen and
Wheelwright (2004) defines empathy as “an obsesvemotional response to the affective state
of another” (p. 164), in which the observer’s emptis due to observation of someone else’s
emotion in order to be considered as empathy. dgaitive approach, defined by Kohler (1929)
indicates that empathy needs to be involving theetstanding of other’s feelings. However,
Baron-Cohen and Wheelwright (2004) suggested thsiniecessary to include both approaches
in understanding empathy as a whole. They also aoagpempathy with sympathy in which
sympathy occurs when the observer actually hadekie to do take action to decrease another
person’s suffering, after having an emotional resgao the other person’s distress. Whether the
observer would actually take action does not mattbat matters in sympathy is the desire itself
to do something. They described Asperger’s Syndr@®3 and Higher Function Autism (HFA)

as an empathy disorder, due to these individuatddlpms with displaying empathetic
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behaviours (Baron-Cohen & Wheelwright, 2004). Thene in an effort to be inclusive and
avoid construct under-representation, the researohde the decision to include empathy as a
domain for screening AS individuals in this study.

The following are the definitions of the domainsptoyed in this study. Each of the
domain definitions were created based on the titeeaeview, and descriptions that appeared
most frequently across the literature were chosegpest of the definition. Definitions for the
domainsStereotyped and Restricted Repetitive Patternstefdsts and Activitieand
Sensorimotor and Stereotyped Patterns of Behaviwars mainly based on the diagnostic
outline provided on the DSM-IV-TR (APA, 2000).

Empathy

The ability to understand and put oneself into thieelings (Baron-Cohen &
Wheelwright, 2004). It is one’s reaction upon olis®y others’ experiences (Davis, 1980).
Stereotyped and Restricted Repetitive Patterns ohterests and Activities

Refers to an intense interest on certain thinggaarattivities. This also includes strictly
following a routine by an individual (APA, 2000).

Sensorimotor and Setereotyped Patterns of Behaviosr

Defined as displaying of unusual motor actions tyraividual regularly (APA, 2000).
Hyper- and/or hypo- sensitivity on objects/thinBsu(nhill, 2007; Hurlbutt & Chalmers, 2004)
are also included in this category.

Deficit in Social Communication Skills: Problems inPragmatic Language

Refers to difficulties in social use of languagederstanding and applying the rules in

social communication. This involves the lack ofliéies with respect to: use of language, change

of language, and following rules of communicatiémrican Speech-Language-Hearing
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Association, 2009). Examples include the use aafaxpressions, verbal and non-verbal

signals.

Deficit in Social Communication Skills: Other Problems in Communication Skills
Include the displaying of inappropriate motor agtidoy an individual during social

interactions, personal feelings of inability to oest with others, inability to understand

strategies required in a social situation, and treg@reference on reacting to social situations.

3.1.4 Item Writing and Categorization Results

After combining all five of the existing measurdsre were a total of 288 items. Next,
the items were reviewed for the presence of dobhleeled items or items containing more than
one meaning. After removing the double-barrelechpbs from the long items by separating
them into more than one item, 318 items existed fggendix D)Of the 318 items, 50 items
were removed due to repetition of content and apenlith other items, 31 items were removed
due to their need for a high language level orptn¢ of the respondent, or they did not fit into
the content of a self-screening instrument, andesfs were removed because they did not fit
into the domains established for this study. Itetegorizations were done by matching the
definitions of domains with the content of itemsdaach item were put into only one domain

that matched the best.

3.2 Preliminary Item Screening and Judgment

3.2.1 Methodology

Due to the fact that the author performed allghexesses of rewriting and re-
categorizing the items into their new domains, po&t error or bias may occur. To prevent the

existence of bias and to ensure the quality ofsteefore they were sent out to expert judges,
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revisions of the domain definitions and items wianst performed by a group @ire-judges
consisting of a Psychometrician, a Speech and Lage®athologist, and a class of students
from a graduate level Advanced Test Theories astlument Construction course at the
University of Saskatchewan. The group of studeras @hosen due to their current knowledge
and experience with item development rules. piteejudgeswere asked to examine the quality
of items (i.e. choice of words, relevancy to dorsagrammatical and spelling of items), they
were also asked to review the domain definitiona gsality check. The preliminary process of
item screening also served the purpose of remdvtdras that demonstrated misfit, were

overlapped, and/or were questionable.

3.2.2 Results

Eighty-two items were deleted upon the completibpre-screening by there-judges
These judges also performed revisions of the it@ciading re-categorization of items,
grammatical, spelling, and phrasing correctioneeetng for redundant items, and judgment on
the importance of each item under their domaine. firlal list of items can be found on
Appendix Eunder each Item Content Review Rating Form. Thexel @ items classified under
the domain Empathy, 16 items were categorized uBdesorimotor and Stereotyped Patterns of
Behaviours, 18 items were classified under Stepamtyand Restricted Repetitive Patterns of
Interests and Activities, 18 items were categorizeder Problems in Pragmatic Language, and

18 items were classified under Other Problems im@anication Skills.

3.3 Item Content Rating Review Forms

Items were arranged into domains on the Item ComRating Review Forms. A detailed

description/definition of the category was providedthe top of the form so participants could
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refer to it during the rating process. Items badkto fit each of the domains were listed on the
left, and a rating scale of O (No Fit) to 4 (Exeall Fit) on the right side. Additional space was
also provided for judges to write their suggestiongiow items could be better revised. Room
was also provided for further comments on the lotbd the form. Ondie or marker item was
included in each subscale in order to help ideraifgrrant judges. TheBe items were written
by the researcher and were intended to be irretdgahe domain. If an expert judge has
carefully examined each item on the Item Conteningd&eview Form, then they should
correctly identify thesée items as being irrelevant to the domain. The I@wntent Rating
Review Form can be found in Appendix E.

The associatelie items for each of these subscales were item nwailfer3, 14, 17, and
5 respectively for the domains Empathy, Sensorimanal Stereotyped Patterns of Behaviours,
Stereotyped and Restricted Repetitive Patternstefdsts and Activities, Problems in Pragmatic
Language, and Other Problems in CommunicationSklkcluding thdie items, there were a

total of 86 items that were reviewed by the expartel members.

3.4 Expert Judgment

3.4.1 Methodology

3.4.1.1 Participantslt was proposed that the expert judgments woalddnducted by at
least five judges who are professionals in ASCeither the fields of Speech-Language
Pathology or School Psychology and at least fiygeets who are familiar with the process of
instrument development or were doctoral trainettaining to be Psychometricians. At least five
judges in each of those fields would ensure thene\at least 10 experts panel members.

However, more judges are always preferred as thasebe potential aberrant judges that require
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removal. Psychometricians were included in thiglgdue to the psychometric component of

this study, and to greater ensure the overall yuafithe items. Speech-Language Pathology
judges were also included because of the presdrthe pragmatic language domain in this

study and to ensure the definition and their asgediitems were accurately categorized. Experts
in School Psychology were chosen due to their kadgé and experience with individuals with

AS in a school environment.

Recruitment of participants was done by conducaimgnternet search of Canadian
university faculty. Potential participants who rtte criteria discussed in the next paragraph
were invited to participate through electronic mBgirsonal connections of the researcher who is
in the field of psychometrics were also used. Etgoeom the field of ASD were recruited with
the help of Dr. Janine Montgomery at the Universitylanitoba, due to her expertise in the
field.

In order to be qualified to participate, the AutiSpectrum Disorder experts needed to
hold a minimum of a Master’s degree in Special Etioa or Psychology, they were required to
work in the field of Autism for at least 5 yearadahey must have had experience with at least
20 individuals with Asperger’'s Syndrome. The reskar set the requirement for five years of
experience because it is unlikely that a practéromith five years of experience would be
considered a novice in the field. The researcheralso estimated that if an expert was in the
field for a minimum of five years, he/she needwwk with an average of at least four people of
AS each year in order to be familiar with indivitkiaith AS. People with AS and ASD are
often portrayed as unique individuals as they ag digferent from one another, therefore, an
estimation of 20 individuals appears to be a realslenrnumber. Experts in psychometrics were

required to have at least a Master’s degree imelewant field and have taken graduate level
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courses on instrument development, they were algained to be trained as a Psychometrician

or undergoing training in that field. School Psyidyists and Speech and Language Pathologists
were required to have a Master’s degree in thepeetive field and five years of experience.

This education level was set because a Masterisedag usually a minimum education

requirement in order for an individual to enter fiedd.

3.4.1.2 Expert Judgment ProcedurBgople who agreed to participate were sent a
package containing: (a) the informed consent fdlipthe research introduction letter explaining
the nature of the study; (c) a participant inforimatform to ensure the qualification of the
judges; (d) an instruction sheet with domain débnis; (e) the Iltem Content Rating Review
Forms; and (f) a self-addressed stamped envel@pgcipants were given 14 days to complete

the package and mail it back to the researcher.

Participants’ were informed that their responsesldialways be kept confidential and
that only the researcher and her supervisor woaNe laccess to the data. Participation was
always voluntary and individuals were free to witha anytime. At any time, if a participant
should wish to withdraw from the study, they werstiucted to not return the envelope.
Envelopes that were not received 10 business dystlae 14-day period were considered to be

a withdrawal.

3.4.2 Results

3.4.2.1 ParticipantsFollowing the internet search for expert judgasf universities
across Canada and receiving a list of potentiajggdrom Dr. Montgomery, 21 invitations to
participate were sent via electronic mail. Of therividuals, 12 individuals agreed to

participate and the packages were mailed out setbgperts. A final total of nine packages were
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received, resulting in a response rate of 75% adelpackages that were mailed out. Of the nine
participants, five judges belonged to the fieldPsfychometrics; one judge belonged to the ASD
and the Psychometric field; one judge was fronfigld of ASD and Speech-Language
Pathology, one judge belonged to the field of ASId &chool Psychology, and one judge came
from the field of School Psychology. Of the expéntthe ASD field, at least 10 years of applied
experience were obtained by these individuals,theg have each worked with a minimum of

40 people with AS. Experts in Psychometrics wdlrgained as a Psychometrician and had a
minimum of a Master’s degree. The Speech-Languatjf@lgy and School Psychology experts
all had a minimum of 5 years of applied experieincgheir field. Of the judges patrticipating,
eight judges were from Canada, and one judge was tihe United States of America. The

following table listed the distribution of judges:

Table 3.1 Distribution of Judges’ Expertise

Expertise Number of Judges
Psychometrics 5
ASD + Psychometrics 1
ASD + Speech-Language Pathology 1
ASD + School Psychology 1
ASD 1

Although there were only nine expert judges inltdtee distribution of expertise across
judges seemed to be reasonable. The emphasis payitigometric quality of this measure is
represented by the number of Psychometric judgegded in this study. One potential problem
was the small number of experts in ASD and the 8péanguage field. There were a total of
three ASD judges in comparison to the expected fiegvever, one “preliminary” judge was in

the field of both ASD and Speech-Language Pathology
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CHAPTER 4

4. Content Validity — Analysis of Ratings

This chapter discusses the second stage of geameh — analyzing the item ratings
conducted by the expert panel members. The metbggaind the results of identification of any
potential aberrant judges will first be discussEus discussion was then followed by an
examination of the procedures used to examine aalyze the judges’ ratings using both
descriptive and quantitative analyses. Resulthedd analyses were used to help decide which
items should be kept and which items should beuebet! from the future item pool. Lastly, the
analytical methods used to compare judges’ rativgye examined in an attempt to distinguish

the best method(s) to be used in future research.

4.1 Methodology

As presented in Chapter 3, nine judges participgi¢iis research. These experts were in
the field of Psychometricsi(= 5); ASD £ = 1); ASD and Psychometria € 1); ASD and
Speech-Language Pathology=1); and ASD and School Psychology=1). All experts
except for the ASD and Psychometric expert wermf@@anada.

Upon receipt of the expert panel members’ ratiags, separating the participants’ names
from the data, the ratings of the judges were edterto the Microsoft Excel computer program.
In order to accumulate evidence of content valjditg expert panel members’ ratings for each
of the items on each of the subscales were comparegdontrasted. As discussed in Chapter 2,
content validity is based on professional judgmeintest content relevancy to the content of the
test domains, and representation of items to th@imains (Rogers, 2010). Three major

approaches to analyze judgment ratings were died$¥ Hellsten (2008): (a) qualitative, (b)
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descriptive, and (c) quantitative. The associatethods for each approach are listed in
Appendix C. Due to the time and resource restramtisis research, qualitative analyses (e.g.,
interviews, open-ended feedback, and focus groups} not employed. In this research, three
kinds of descriptive analyses (i.e. tem AmbiguMgdian, and Percentage Agreement) and
three quantitative methods (i.e. Content Validitgéx, Content Validity Ratio, Content Validity
Coefficient) were used to determine the qualityhefitems. These methods will be discussed
below in their associated sections. The methods wWem further compared to determine their
overall agreement, and to determine which methasgf@)e the best to use for content validity

analysis.

4.1.1 ldentifying Aberrant Judges

Although the judges were experts in their selefitdd, there is the possibility that some
judges scored the items in an aberrant mannerexXamnple, lack of understanding of the
procedure or directions, inattention during théngs, lack of time, and/or personal motivation
may result in measurement error across the ratinghis study, two methods were used to
identify aberrant judges. The first method examiii@éch judge was able to correctly identify
the “lie item” placed within each domain while thecond method examined the degree of inter-
judge agreement. Inter-judge agreement helps tdifgevhich expert(s) are discrepant raters as
compared to the rest of the judges. If necessalipwing the identification of any aberrant
judges, decisions were made to remove such abgudges from further analysis (i.e.,

descriptive and quantitative analysis).

4.1.1.1 Detecting the lie itemA table was created which lists all the domaimd the
number oflie items accurately detected by each judges. Thisegsallowed the researcher to

identify which judge, if any, should be excludedda his/her potential inaccuracy of ratings

60



(Hellsten, 2009a). As all items were rated on des@nging from 0 No Fit to 4 Excellent Fit, a

lie item should have a low rating (i.e., either O pbé&cause it was specifically designed to not fit
the domain. If the judges read the domain definiaad examined each item carefully, they
should be able to correctly identify the item by rating it low. Each judge who correctly
identifies thdie item was identified by a check mark. The percemtagie items correctly
identified was also calculated for each judge. &laee a total of fivéie items (i.e. one in each
subscale), and the researcher set the criteridtiest or mordie items (60%) correctly

identified would be considered as acceptable. Gtiisria was based on the rational that if the
judges correctly identified 50% or more of fieeitems, then it is more likely that the correct

response was not made due to chance.

4.1.1.2 Inter-judge agreement (Judges' Discrepdfroyn the Median - JDM)A second
method used to help identify aberrant judges wagentify the discrepancy between each
judge’s rating score from the median rating prositg all judges on each item. The discrepancy
was then summed across all subscales/domainsdbrjedge (JMIR; Hellsten, 2009a; Rogers,
2010). The formula to represent the inter-judgeagrent is represented as:

K
joM . = '>_‘ |4, — Ma, |
= (Rogers, 2010) (4.1)

Where X; is Judge j's rating on subscale K, andMslthe median of item K. JDM of
each Judge j is equal to the sum across his/hagsabn each item minus the median of that
item. Expert(s) with exceptionally high JDM scoja(scomparison to other judges were
compared with their results from the identificatiaflie items. If both methods indicate the

judge did not perform as desired (i.e., missedtifieng the lie items or scored items
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substantially different from the other judges)/Inés ratings were eliminated from further

analyses of descriptive and quantitative analy$ésmos.

4.2 Results

Results of identifying aberrant judges by using tiiethod ofie item accuracy and the
calculation of JDM are presented below. The depis®to which judges were ultimately

removed will follow.

4.2.1 ldentifying Aberrant Judges

4.2.1.1 Detecting thie items A table representing the accuracy in identifyiinglie
items by judges is shown in Table 4.1. Short teofrtbe subscale names have been used: EMP
for Empathy; SIA for Stereotyped and Restricted ®itipe Patterns of Interests and Activities;
SPB for Sensorimotor and Stereotyped Patterns bdBeurs; DPL for Deficit in Social
Communication Skills: Problems in Pragmatic Langyamnd DCS for Deficit in Social
Communication Skills: Other Problems in Communmatbkills. Across all five subscales, the
number of judges who correctly identified treeitem ranged from O to 5 with a median of 4.
Three of the judges identified all fivie items (Judge 2, 3, 4), and one judge did not ifleany
of the fivelie item (Judge 7). It was determined by the researthat a minimum of 60%
accuracy rate (3 out ofle items) should be obtained for an expert to be tasiad in the study.
Thus, judges 5, 7, and 8 are potential aberragigsidwith 0%, 20%, and 20% accuracy rate in
identifying thelie items respectively. However, due to the low nundfgeudges in this study,
before any decision to remove judges was madegthdts of the second method of identifying

potentially aberrant judges was examined.
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Table 4.1 Identification of Lie Items by Judges

Judge Subscale #1D % ID
EMP SIA SPB DPL DCS
Judge 1 0 0 - O U 4 80%
Judge 2 U 0 O O g 5 100%
Judge 3 U O O O O 5 100%
Judge 4 U 0 O O g 5 100%
Judge 5 - - - - - 0 0%
Judge 6 0 O O - - 3 60%
Judge 7 - - - U - 1 20%
Judge 8 0 - - - - 1 20%
Judge 9 U O - O O 4 80%
Total # of 7 6 4 6 5

Judges

ID
Overall | 77.78% 66.67% 44.44% 66.67% 55.56%

% of

Judges

ID

Short Terms of Subscale

EMP — Empathy

SIA — Stereotyped and Restricted Repetitive Padtefrinterests and Activities

SPB - Sensorimotor and Stereotyped Patterns ofvBaira

DPL - Deficit in Social Communication Skills: Prebhs in Pragmatic Language

DCS - Deficit in Social Communication Skills: OtHeroblems in Communication Skills

4.2.1.2 Inter-judge agreement (JDMhe results of the ratings of inter-judge agreemen
are shown in Table 4.2. Due to the fact that sardggs did not complete a rating for some
items, by being more conservative, all possiblaaten scores for any un-attempted items were
added into each judge’s total JDM. They were tekakeratings that were fully deviated from the
median of that item. Results show that Judge lamaeikceptionally high JDM score (JDM
108) as compared to the others; therefore Judgaylbm a potential problem that could affect
subsequent analyses. However, Judge 1 had an 8i#aeyg rate in correctly spotting the

item. Table 4.3 below presented the results ajgscdn both methods for comparison.
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Table 4.2 Inter-Judge Agreement (JDM scores)

Subscale JDM of Judges
Judge EMP SIA SPB DPL DCS Judge Total JDM
1 12 22.5 30.5 21 22 108
2 5 4.5 6.5 9 6 31
3 9 12.5 8.5 10 (AR 6 46 + 1R (4 scores dey.
from DPL item 3) = 50
4 13 13.5 7 (1R) 10 4 (2R 47.5 + 1R(2.5 scores dev
from SPB item 1) +
2R(3+3 scores dev. from
DCS item 3&4) = 56
5 6 7.5 8.5 8 13 43
6 6 4.5 5.5 5 11 32
7 13(1R)| 17 (1R) 125 13 14 69.5 + 1R (3 scores de
from EMP item 3) + 1R
(3.5 scores dev. from SIA
item 8) = 76
8 9 10.5 12.5 11 10 53
9 15 13.5 12.5 4 8 53
Min 5 4.5 5.5 4 6
Max 16 (with 22.5 30.5 21 22
max
deviation
of 3
scores
from 13
to
Median)

* Each R represents any un-attempted items by tlgegud he Rs are automatically assumed
to be all possible deviated scores from the meftiathat particular item in the subscale.
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Table 4.3 Comparison of Methods on Identifying Aberrant Juglge

Method
Judge ID of Lie Items Inter-Judge Agreement: Total

JDM
1 80% 108
2 100% 31
3 100% 50
4 100% 56
5 0% 43
6 60% 32
7 20% 76
8 20% 53
9 80% 53

According to the first method, Judge 1 was abliel¢ntify all of thelie items. However,
Judge 1 had the highest JDM of all judges. Befosedecision was made, the field of expertise
of Judge 1 was considered. Judge 1 was an expRslycthometric, and one explanation for
his/her ability to correctly identify thiee items may be due to the individual’'s ability tmsp
items that clearly distinguish themselves from ctl{er maybe thée item were too easily
identified). Although Judge 1 did very well on Methl, his/her high JDM cannot be ignored,
because it clearly shows that his/her ratings arg different from other judges. Therefore after
considering the expertise of Judge 1, in whichheefeay have had limited AS knowledge,
Judge 1's ratings were removed to prevent the sdoven affecting further analyses (e.g.,
effects on the median).

Judge 7 had the next highest JDM score. AccordiriRagers (2010), if one judge has
been removed, the median should be recalculatduthetrest of the judges and the JDM needs
to be recalculated to determine if there is a se@errant judge. Following this
recommendation, the median and JDM were recalculd&ble 4.4hows the Inter-Judge

Agreement with Judge 1 removed. After performingthaar calculation of the JDM with Judge 1
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removed, Judge 7 was still showing a JDM scord et 10 points higher than the next
highest JDM score even when the un-attempted ite@ns not accounted for. Before Judge 7
was removed, Rogers (2010) suggested that the coterokthe experts should be considered
before the removal of any additional judges, beeaasearchers should attempt to retain as
many experts in the panel as possible. A decisiorrhove Judge 7 was determined by the
researcher when the comments read were mainly ammding changes to the items. In

addition, Judge 7 was only able to correctly idgr2D% of thelie items.
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Table 4.4 Inter-Judge Agreement with Judge 1 Excluded

Subscale JDM of Judges
Judge EMP SIA SPB DPL DCS Judge Total JDM
2 6 5.5 8 8.5 7 35
3 9 115 8 115 6 46 + 1R (4 scores dev.
(1R) from DPL item 3) = 50
4 12 12.5 6 (1R) 8.5 4 (2R 43 + 1R(3 scores dewnf
SPB item 1) + 2R(3+3
scores dev. from DCS item
3&4) =52
5 6 5.5 8 8.5 13 41
6 7 6.5 6 5.5 11 36
7 12 (1R) | 17.5(1R 13 12.5 13 68 + 1R (3 scores deyv
from EMP item 3) + 1R (4
scores dev. from SIA iten
8) =75
8 8 10.5 12 11.5 9 51
9 16 13.5 12 3.5 9 54
Min 5 4.5 5.5 4 6
Max 16 (with 22.5 30.5 21 22
max
deviation
of 3
scores
from 13
to
Median)

4.2.1.3 Removal of experthuidge 1 and Judge 7 were removed from furthdysesm
after examining the calculations for inter-judgeesmgnent. After reviewing the first method on
correctly identifying thdie items, the researcher decided to also remove Judge to his/her
inability to identify any of thdie items (i.e., 0%). Another factor that led to teenoval of these
judges was due to their background of expertisethiée of the aberrant judges belonged to the
Psychometric field (i.e. Judge 1 and 7 were expersychometrics, and Judge 5 belonged to
both Psychometrics and ASD). It is possible thaséhjudges were using a different perspective

during their rating process in comparison to othéaverts, this problem will further be discussed
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in discussions. From this point, ratings of Judg®,land 7 were eliminated from further
descriptive and quantitative analyses. The totatlver of expert panel members for this research
was now six expert judges (i.e. three Psychomekperts, one ASD expert, one ASD and

Speech-Language Pathology expert, and one ASD emabEPsychology expert).

4.3 Descriptive Analysis

4.3.1 Methodology

Descriptive analyses were then conducted on tivegsatrom the remaining expert panel
members. First, the median item rating, or the remtirat indicates the midpoint of all ratings
was calculated for each subscale. A higher medadurevindicates a more relevant item.
Following the work of Hellsten (2008), based orcals of 0 to 4, an item with a median of 2.75
or above was considered as acceptable in this.stBdgond, the item ambiguity score or the
range (R) of scores for each item was calculated. Item gmity is calculated as follows:

Ri = X — XL +1 (4.2)
Where X is the item’s highest rating; andXis the lowest rating (Hellsten, 2009a; Rogers,
2010). As the range of possible ratings range foaim4, items with lower values are desired as
they indicate consensus among judges. Due to timgscale of 0 to 4 used in this research, a
range of three or more between scores (@fR or higher) was considered ambiguous. Rogers
(2010) suggested that items with high ambiguityusthde seen as “yellow flashing lights”.
Items with high ambiguity should not be easily rewexb before other evidence has been
collected. Caution should also be paid even whentéms show low ambiguity because low
ambiguity does not necessarily mean an item isesgmting a domain well. Judges may all be

agreeing that an item does not fit well with lowatings, which may also lead to a low item
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ambiguity score. Therefore, before any item is remadbased on this score, judges’ ratings of
how well the item fits the category should be exsedi

Third, percentage agreement was calculated toatalihe percentage of judges who
agreed the item was a good fit to the categoryipecThe question “Is this item essential to
the domain” was asked at the end of each item atedsrwere asked to choose ‘Yes’ or ‘No’.

The formula for calculation of percent agreement is

# of judges rated "ves"

Percentage agreement = ( ]K 100

Total # of judges (4.3)

4.3.2 Results

Descriptive analyses were used to show the priegest the items. The median for each
item was calculated as a measure of the centrdétery and can be found in Table 4.5. A
median of 3 or above means at least 50% of theegidgve an item a rating of 3 or 4. Generally,

the items received quite high ratings.
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Table 4.5 Median of Items by Subscale

Subscale
Item EMP SIA SPB DPL DCS
1 4 3 2 3 3
2 2 1.5 4 3 3
3 3 3 1 4 3
4 35 2.5 2.5 3.5 3
5 3 2 3 3 LIE
6 3 3 3 3 3
7 3.5 3.5 3 3.5 2
8 3.5 3.5 4 4 35
9 3 4 3 3 3
10 LIE 4 3 4 3
11 35 2.5 2 3.5 3
12 3 4 3.5 3 4
13 4 3 3 4 4
14 3 LIE 3.5 3.5 4
15 3 4 3 3 3.5
16 2 2 4 3 4
17 3 3 3.5 LIE 3
18 - 3 3 3
19 - 4 - 3 4

Note.Bolded number indicates acceptable median

4.3.2.1 Item ambiguitytem ambiguities were calculated using Microgbftel computer
software and the results are shown in Table 4.6aR#hat item ambiguity (B was calculated
by using the highest rating minus the lowest ratorgeach item plus one. Items with high
ambiguity are unacceptable, as they indicate higtrepancy among judges’ perception on their
fitting in domains. The items with high ambiguitye( item 2, 3, 5, 15, 16 for EMP; item 2, 4 for
SIA; item 10, 11, 17 for SPB; and item 1 for DCBdugld be treated with caution as they may
not fit the domain as well and may be earmarkeduture deletion. Recall that Rogers (2010)
suggested that items with high ambiguity shouldéxn as “yellow flashing lights” and

therefore these items should not be deleted apthig.
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Table 4.6 Item Ambiguity

Subscale
Item EMP SIA SPB DPL DCS
1 1 3 3 2 4
2 5 5 2 2 3
3 5 3 LIE 2 3
4 3 4 3 2 2
5 4 2 2 2 LIE
6 3 3 2 3 2
7 3 2 3 2 3
8 2 2 3 2 2
9 3 2 1 3 2
10 LIE 1 4 2 2
11 3 3 5 2 1
12 3 1 3 3 2
13 2 3 2 2 2
14 3 LIE 2 3 2
15 4 3 2 2 2
16 4 3 2 3 2
17 2 3 4 LIE 3
18 - 3 - 2 3
19 - 2 - 2 2
Number of 5 2 3 0 1
ambiguous
items
Note.Bolded numbers: Range set at 3 or more is problertat item ambiguity score of
4 or5)

4.3.2.2 Percentage agreemeRercentage agreement was also calculated foritesch
Some of the judges did not answer certain questiodes” or “No” and thus percentage
agreement calculations only included the numbgreople who responded. As seen in Table 4.7,
the majority of the items were rated as essertigié domain by over 50% of the judges.
However, like item ambiguity, the items with lowrpentage agreement should be treated with
caution instead of deletion at this point. Dueh® ibw number of judges in this study,
percentage agreement can easily fluctuate, aneftiterdecisions regarding the deletion of

items should not be made on the basis of only afmilation. For comparison of methods in
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deciding which items to keep, a percentage agreeai@®% was set as high agreement
between judges, this value was determined whetabdbsix judges were considered, in which
the 80% represents almost all judges in the paws for one. It also applies to the case of

missing items where only scores of five judges wesed (i.e. 4 out of 5 judges = 80%).
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Table 4.7

Percentage Agreement

Subscale
Item EMP SIA SPB DPL (only 5 DCS (only 5
judges judges
responded) | responded)
1 100% 100% 40% (5 80% 75% (4
responses) responses)
2 16.67% 16.67% 100% 100% 80%
3 66.67% 50% LIE 100% (4 80%
responses)
4 83.33% 40% (5 33.33% 100% 60%
responses)
5 66.67% 33.33% 83.33% 60% LIE
6 50% 50% 100% 80% 100%
7 66.67% 66.67% 66.67% 100% 75% (4
responses)
8 100% 100% 83.33% 100% 100%
9 50% 100% 83.33% 100% 80%
10 LIE 100% (5 50% 100% 100%
responses)
11 66.67% 50% 33.33% 100% 80%
12 66.67% 100% 60% (5 100% (4 80%
responses) | responses)
13 100% 100% (5 100% 100% 100% (6
responses) responses)
14 83.33% LIE 100% 60% 100% (6
responses)
15 33.33% 66.67% 83.33% 80% 100% (6
responses)
16 33.33% 16.67% 100% 80% 100% (6
responses)
17 83.33% 50% 66.67% LIE 83.33% (6
responses)
18 - 66.67% - 75% (4 83.55% (6
responses) | responses)
19 - 100% - 100% 100% (6
responses)
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4.4 Quantitative Analysis

4.4.1 Methodology

4.4.1.1 Content validity indeXhe content validity index for each individuan (CVI,
Lynn, 1986) is the percentage of judges that rdtedtem as 3 or 4 (based on the rating scale of
0 to 4 where 4 represents excellent fit). The fdemsirepresented as:

# of judges rated 3 or 4

cvI=( ) X 100

Total £ of judges (4.4)
The CVI is expressed as a percentage. To detenvhaean acceptable CVI is, Polit, Beck, and
Owen (2007) suggested the it€&¥| values should be 1.00 for expert panels of thrdeuwr
judges, 0.80 for panels of 5 members, and 0.78&fger expert panels. An acceptable CVI in

this study was determined to be 0.80 (i.e. 80%@bmve since there were six judges in this study.

4.4.1.2 Content validity ratioThe content validity ratio (CVR; Lawshe, 1975) is

calculated using the following formula:

N

[, ()]

CVR, = ——————

~ N

(3) (4.5)

CVR is the value of CVR for thd'item, neis the number of experts indicating that the itsm i

essentigland N is the number of experts on the panel. @&lRes range from -1 to +1.

Negative values indicate that less than half ofetkgerts rated the item assentiawhereas
positive values indicate that more than half ofekperts rated the item assentialand the

number will equal to zero when exactly half of jhéges rated the item assentia(Hellsten,

2008; Lawshe, 1975When using the CVR, usually two assumptions areenfiiellsten, 2008;
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Lawshe, 1971). The first assumption is that whenentlsan half of the judges rate an item as
essentiglthen the item must hold at least some evidencewmtent validity. The second
assumption states that the greater number of jugigesn there are more than half of the judges)
rate the item asssentiglthe item has higher evidence of content validity: the purpose of
calculating CVR, the question “Is the item essémntidhe domain” was added to the Item

Content Rating Review Forms for judges to circlgrthesponses (i.e. “Yes” or “No”).

4.4.1.3 Content validity coefficienthe content validity coefficient (W] Aiken, 1985) is
calculated with the formula:

Vi= 9[j(c-1)] (4.6)
whereSis the sum of $(§ = r;-10); 1; is the rater j's rating, and ‘lo’ is the lowestidity

category. The j in the Yiformula is the total number of judges, and the number of rating
categories (five in this case; from 0-4). The ctdke coefficient is to 1, the higher content
validity an item has. To determine whether the wWlaked coefficient is significant, a comparison
is made with a table of tHeight-Tail Probabilities (p) for Selected Valueglué Validity
Coefficient (V)oy Aiken (1985, p. 134). This table, accordingitken (1985) supplies theand

V values that only have “right-tailed probabilitidese to but not greater than the 0.01 and 0.05
levels” (Aiken, 1985, p. 133).

After all the calculations were made, all the tessfor each item were then summarized
within their respective subscales. A check mark bélused to indicate when the ratings for the
item meet the criteria set for each method. Itdmas are shown to have little agreement between
methods will be discarded. A final table of spegfion indicating the number of items

belonging to each subscale will then be created.
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4.4.2 Quantitative Analysis Results

4.4.2.1Content validity indexThe CVI for each item was calculated and is shown
Table 4.8. Numbers marked with an “*” were sigrafit. In this study, similar to percentage
agreement, a CVI of 80% or above was considerede@sptable because with six judges, 80%
represents almost all judges in the panel excemirfe. It also applies to the case of missing
items where only scores of five judges were comsitié.e. 4 out of 5 judges = 80%). This
number also meets the recommendation suggestedlibefal. (2007). Results of the CVI for
items identified eight items in the EMP subscal@jtéms from the SIA subscale; 10 items on
the SPB subscale; 15 items on the DPL subscalel@itéms on the DCS subscale that contain

evidence of content validity.
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Table 4.8 CVI Results
Subscale

ltem EMP SIA SPB DPL DCS
1 100.00* 83.33* 40.00 100.00* 66.67
2 16.67 16.67 100.00* 100.00* 83.33*
3 83.33* 66.67 LIE 100.00* 80.00*
4 83.33* 50.00 50.00 100.00* 60.00
5 66.67 33.33 83.33* 66.67 LIE
6 66.67 66.67 100.00* 83.33* 100.00*
7 66.67 100.00* 83.33* 100.00* 33.33
8 100.00* 100.00* 83.33* 100.00* 100.00*
9 66.67 100.00* 100.00* 100.00* 100.00*
10 LIE 100.00* 66.67 100.00* 100.00*
11 83.33* 50.00 33.33 100.00* 100.00*
12 66.67 100.00* 66.67 100.00* 100.00*
13 100.00* 83.33* 100.00* 100.00* 100.00*
14 83.33* LIE 100.00* 66.67 100.00*
15 66.67 83.33* 100.00* 100.00* 100.00*
16 16.67 33.33 100.00* 6.67 100.00*
17 100.00* 83.33* 66.67 LIE 83.33*
18 - 66.67 - 100.00* 83.33*
19 - 100.00* - 100.00* 100.00*

# of 8 10 10 15 15

significant
items

4.4.2.2 Content validity ratiol' he table provided by Lawshe (1975, p.568) wasl us
identify the minimum CVR for each item. The minim@WR for each item to be considered as
acceptable was .99 for a one-tailed test at the @%%dence level. The CVR results can be
found in Table 4.9 below. Numbers marked with ahwere acceptable. Using the criteria
stated above, three items were identified as phogidvidence of content validity in EMP
subscale, seven items from the SIA subscale, fieras from the SPB subscale, 11 items on the
DPL, and eight items on the DCS subscale. Duedartbre narrow restriction on the acceptable

CVR, fewer items have been flagged as being retesath representative with the CVR method.
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Table 4.9 CVR Results
Subscale

Item EMP SIA SPB DPL DCS
1 1* 1* -0.20 0.60 0.50
2 -0.67 -0.67 1* 1* 0.60
3 0.33 0 LIE 1* 0.60
4 0.67 -0.20 -0.33 1* 0.20
5 0.33 -0.33 0.67 0.20 LIE
6 0 0 1* 0.60 1*
7 0.33 0.33 0.33 1* 0.50
8 1* 1* 0.67 1* 1*
9 0 1* 0.67 1* 0.60
10 LIE 1* 0 1* 1*
11 0.33 0 -0.33 1* 0.60
12 0.33 1* 0.20 1* 0.60
13 1* 1* 1* 1* 1*
14 0.67 LIE 1* 0.20 1*
15 -0.33 0.33 0.67 0.60 1*
16 -0.33 -0.67 1* 0.60 1*
17 0.67 0 0.33 LIE 0.67
18 - 0.33 - 0.50 0.67
19 - 1* - 1* 1*

# of 3 7 5 11 8

acceptable
items

4.4.2.3Content validity coefficieniThe Vk value for each item is shown in the Table

4.10 below:
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Table 4.10 ViIk for Each Iltem

Subscale
Item EMP SIA SPB DPL DCS
1 1.00* 79* .65 .83*% .67
2 .46 .38 .92* .83* 79*
3 .67 71 LIE .90* 75
4 .83* .63 .67 .88* .65
5 71 .58 71 .67 LIE
6 71 75 79* 79*% 79*%
7 79* .88* .75 .88* .63
8 .88* .88* .92* .92* .88*
9 71 .92* .75 79*% .83*%
10 LIE 1.00* .67 .92* 79*
11 .83* 71 .50 .88* .75
12 71 1.00* 79* 75 .92*
13 .92* 75 .83* .92* .96*
14 79* LIE .88* 79*% .92*
15 .63 .88* 79* 79*% .88*
16 42 .63 .92* .75 .92*
17 79* 79*% .75 LIE 79*%
18 - 71 - .83*% 79*%
19 - .92* - .83* .92*
# of 8 9 8 15 13
significant
items

Three values were used in this study due to tHerdifice in number of judges for missing items.
These significant values were V= .78; .029 for six raters, V= .8@= .040 for five raters, and
V= .88, p=.024 for four raters. The ¥for each item were compared using these signifigant
values and an “*” has been placed beside eachfisigni Vic. There were eight significant items
on the EMP subscale, nine items on the SIA subsem]hkt items on the SPB, 15 items on the

DPL, and 13 items on the DCS subscale.

4.4.2.4 Agreement across all methodisms that have fully satisfied all criteria were

identified with a check mark in Table 4.11. Thereravvery few items that met this standard.
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Only three items on the EMP, six items on the 3iMg items on the SPB, ten items on the DPL,
and eight items on the DCS subscale fully satisdiédriteria. Comparison tables for each
domain have been created showing the contrastcbf mathod in Table 4.11. The judges’
comments for the low agreement items were alsaded. The comments for high agreement
items are mainly for suggestions on wording. A dgston on ranking these methods will be

found in Chapter 5.
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Table 4.11

Table 4.11.1 All Ratings for Empathy

b

Method Comments
Item Median Iltem % Agreement CVI CVR VI
Ambiguity

1 O O O O O O

2 “Pertains more to self than of
others’ feelings”
“Statement is too broad; what is
meant by ‘experiences”

3 O O O “Not the same as empatt

4 O O O O O

5 a “Perhaps avoid idioms, as this
may be confusing to some
individuals with AS”
“Use of always”

6 g O “Need to be reworded for clarity
by removing negative languag

7 g U O “Need to be reworded for clarity
by removing negative language”
“Feelings and response are
different actions”
“Maybe respond appropriately”
instead of simply ‘respond”

8 O O O O O O

9 g U “May need to be more specific
about ‘feel’; also which
characters?”

11 O O O O

12 a O “Remove ‘in a group™
“Sporting this and knowing what
to do about it are different”
“Maybe move to ‘Other problem
in Com. Skills?

13 g O O O O O

14 d O O O O

15 0 “Change ‘masking’ to ‘hiding’

16 “This item uses idiomatic
language that may be confusing
to individuals taking the test.”
“Eliminate ‘white’ then might be
okay”
“This statement could be true of
anyone, not just A.D.[AS]"

17 a O O O O

81



Table 4.11.2 All Ratings for Stereotyped and Restricted RepetiPatterns of Interests and

D

er

pe

Activities
Method Comments
ltem | Median Item % CVl | CVR| VL
Ambiguity | Agreement

1 U U 0 0 0 0

2 “Multitasking or being able t
shift focus easily?”
“Irrelevant”

3 0 0 “Consider rephrasing (e.g.,
enjoy focusing on details”

4 “Awkward wordings’

5 0 “[Could change to] ‘1 like tc
wear my favourite clothes
almost everyday if | could™
“I like to wear the same
clothes everyday”

6 0 0 “Consider rewording fo
clarity and simplicity. Break
down into more than one
item”

7 0 0 0 O “Maybe expand beyond ‘i
of things™
“Remove ‘even when

8 U U 0 0 0 0

9 U U 0 0 0 0

10 0 0 0 0 0 0 “’comfortable’ instead o
‘unease’”

11 O “This item refers to a
awareness of how routines
would bother other people,
which may not be appropriate
for an individual with AS who
cannot empathize with anoth
individual's feelings.”

12 g 0 0 0 0 0

13 0 0 0 0 0

15 0 0 0 O “Consider separating into tw
items: One that refers to
strong interests, and another
that refers to becoming upset
when those interests cannot
pursued.”

16 O “Specific fascination won't b
applicable to everyone”

17 g 0 0 0

18 0 0

19 g 0 0 0 0 0
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Table 4.11.3 All Ratings for Sensorimotor and Stereotyped Pastef Behaviours

Method

Comments

Item

Median

Item
Ambiguity

%
Agreement

CVi

CVR

Vik

1

0

“Awkward wording’
“What do you mean by
‘postures’

“Any sort of touching?

“I like how certain foods fee
in my mouth”

[(e e el N1 o)) a1l IN

goOogo d

goOogo goog

OOooOo0o O

“Some texture bothers me
lot”
“Clarify ‘textures™

O

“Consider reworing to
remove reference to ‘painful
noises’ and ‘high-pitched
noise’; the reactions describe
in these items may not
necessarily imply a hyper-
sensitivity to noise.”

“Why just high-pitched”

11

“I don't think prosody goe
here”

“Unusual is too broad, needs
be better defined. Maybe moy
to communication”

to

12

“Consider rewording ti
remove reference to ‘painful
noises’ and ‘high-pitched
noise’; the reactions describe
in these items may not
necessarily imply a hyper-
sensitivity to noise.”

“Maybe re-word to reflect
over-sensitivity to sounds that
others are comfortable with”

13

14

15

16

OoOogoQ

OoOogoQ

OO0 c

OoOogoQ

17

Oogod

“| often find myself engagin

in inappropriate behaviours”
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Table 4.11.4 All Ratings for Deficit in Social Communication 8& Problems in Pragmatic

Language
Method Comments
Item | Median Item % CVl | CVR | Vk
Ambiguity | Agreement
1 0 0 0 0 O “I have trouble staying o
topic in a conversation”
2 0 0 0 0 0 O
3 0 0 0 0 0 O
4 0 0 0 0 0 O
5 0 0 “Remove negative languag
6 U U U U O
I 0 0 0 0 0 O
8 0 0 0 0 0 0
9 0 0 0 0 0 O
10 U U U U 0 O
11 U U U U 0 O
12 0 U U 0 O
13 0 0 0 0 0 0
14 0 0 0
15 0 0 0 0 O
16 0 0 0 “Remove reference to peopl
18 0 0 0 O “I am aware when | tall
loudly”
19 0 0 0 0 0 O
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Table 4.11.5 All Ratings for Deficit in Social Communication & Other Problems in

Communication Skills

Method Comments
ltem | Median Item % CVl | CVR | VL
Ambiguity | Agreement

1 0

2 0 0 0 0 0

3 0 0 0 0 “Consider including
additional items to capture
loneliness”
“l am frustrated because |
have no friends”

4 0 0 “Perhaps this item woul
benefit from more clarity”

6 U 0 0 0 0 0

7 0

8 0 0 0 0 0 0

9 0 0 0 0 0

10 U U 0 0 0 0

11 U U 0 0

12 U U 0 0 0

13 0 0 0 0 0 0

14 0 0 0 0 0 0

15 0 0 0 0 0 0

16 U U 0 0 0 0

17 U 0 O O O “Maybe better suited fc
Empathy domain”

18 0 0 0 0 O “Too general

19 0 0 0 0 0 0

4.4.2.5 Item difficultySome of the items that have been commented omebgxpert

panel members are items that may be too diffiaulirfdividuals with AS to answer. For

example, “I can always put myself in others’ shoasd “I would rather tell a white lie than hurt

someone’s feelings” in the Empathy. People withm&y have difficulty interpreting the

underlying meaning of “white lie” and “putting myke others’ shoes”. Therefore, these items

may need further revision to fit the target popolat
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4.4.2.6 Suggestions on item deletiDue to the few items that met all requirements an
after examining the comments made by judges, itdedsrmined that items meeting the criteria
of less than 4 methods (66.67% agreement) shouldrbeved. Many of the comments with at
least 4 methods of agreement were related to clobis@rding but not substantive content, and

therefore setting the cut-off at this number appéatbe reasonable.

Using this new criteria, there are seven itemsaiemg for the domain EMP (Item 1, 4,
8, 11, 13, 14, and 17), ten items for SIA (Iten7 18, 9, 10, 12, 13, 15, 17, and 19); nine items
for SPB (Item 2, 5, 6, 8, 9, 13, 14, 15, and 16)jtéms for DPL (Item 1, 2, 3, 4,6, 7, 8, 9, 10,
11,12, 13, 15, 18, and 19); and 14 items remaifan®CS (ltem 2, 3, 6, 8, 10, 11, 12, 13, 14,
15, 16, 17, 18, and 19). These items are listdchlvie 4.12 below. Judges comments were
included as suggestions for future revision. Tdble categorized the types of comments

received from judges.
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Table 4.12

Items Remaining after Item Deletion

Empathy

Item

Item

Judges’ Comments

It is difficult for me to understand others’ fiegls.

| can easily tell when friends need to be corefibrt

O~ | H

| am an understanding person when people tetheie
problems.

11 | am good at predicting how someone will feel.
13 | have been told that | am good at understanidavg | “Perhaps consider including items that
others are feeling. only refer to the self, rather than other
referents”
14 Other people often say that | am insensitiveLigfn | “Remove ‘though | don’t see why"
don’t see why.
17 | am considered a compassionate person.

Stereotyped and Restricted Repetitive Patternsntélests and Activities

1 | feel distressed when things do not go as erpect “This should be in domain but doesn’t
relate to your definition”
7 I memorize lists of things that interest me, ewdren | “Maybe expand beyond ‘list of things”
they have no practical use. “Remove ‘even when”
8 When | go somewhere, | have to follow a famitiaute
or | can get very upset.
9 I like things to be exactly the same day after. da
10 | have certain routines that | have to follow wiill ““comfortable’ instead of ‘unease”
feel unease.
12 Changes to my routine would upset me.
13 | tend to notice details that others do not.
15 | tend to have very strong interests, whichtlgeset “Consider separating into two items:
about if | can’t pursue. One that refers to strong interests, angd
another that refers to becoming upset|
when those interests cannot be
pursued.”
17 I notice patterns in things all the time.
19 | get extremely upset when there is a suddengehaf | “Maybe describe behaviour associated

plans.

1]

with ‘extremely upset

Sensorimotor and Stereotyped Patterns of Behavit

2 | have been told that my behaviours are repetitiv
5 It is important for me to notice how food featsmy “I like how certain foods feel in my
mouth. mouth”
6 | am very sensitive to the way my clothes feehon
skin.
8 | am sensitive to smells.
9 Some textures that do not bother others tendttoeb | “Some texture bothers me a lot”
me a lot. “Clarify ‘textures™
13 Sometimes things that should feel painful arte(foo “Remove bracketed information; may
example, when | hurt myself). require clarity”
14 | often notice small sounds when others do not. “I am very sensitive to very quiet
noises”
15 Spinning around calms me down when | am feeling| “Add pressure, or other atypical
stressed. soothing strategies”
“Expand beyond just spinning”
16 | can easily get overwhelmed with multiple s¢ioss | “I often find myself engaging in

at the same time.

inappropriate behaviours”
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Deficit in Social Communication Skills: Problems iRragmatic Language

1 | have been told that my words are often unrdlade | “I have trouble staying on topic in a
the conversation. conversation”

2 | am often told not to interrupt when otherstalking. | “What if no one tells them but they dg

it a lot?”

3 | am often told that | should look at the pedpden
talking to.

4 Sometimes | am not aware that my words have madél am aware when my words have made
people feel uncomfortable. people feel comfortable”

6 It is difficult for me to initiate conversation. “Initiate a conversation with someone

7 | am good at making friendly conversation witlople
| just met.

8 | find it difficult to know when it is my turn téalk “I know when it is my turn to talk
during a conversation. during a conversation”

9 | can easily tell if someone is interested in tiham
saying.

10 It is difficult for me to understand social cyesy.,
body language).

11 I have been told that my facial expressionoéen
inappropriate.

12 | find it difficult to know when someone is bgin
polite.

13 I have difficulty knowing how to keep a convdisa “I know how to keep a conversation
going. going”

15 | often have difficulty ending a conversation.

18 Sometimes | am not aware that | am talking tomlly. | “I am aware when | talk loudly”

19 | have been told that my tone of voice doeschahge

when | speak.

Deficit in Social Communication Skills: Other Prokins in Communication Skills

2 | prefer to be alone than in a group.
3 | am frustrated about not having friends. “Coesiithcluding additional items tg
capture loneliness”
“l am frustrated because | have no
friends”
6 | would not easily change my behaviour evenlieos
were present.
8 | find conflict management difficult.
10 I understand the reason for others’ need ofapgiv
11 I would rather go out alone than with someokiedw.
12 Meeting new people is usually easy for me.
13 | feel comfortable being in a social situatioithw “| feel comfortable being around
others. others”
14 It is almost impossible for me to function irogps. “| enjoy being in a group of people”
15 I am considered a loner by those who know me beg “lI spend most of my time alone”
“No need for ‘best™
16 It is difficult to figure out what other peoptapect of
me.
17 It is hard for me to see why some things upsepfe “Maybe better suited for Empathy
S0 much. domain”
18 New situations make me anxious. “Too general”
19 | enjoy meeting new people.
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Table 4.13 Categorization of Judges’ Comments

Comment Type Examples of Comments
Clarify “Remove bracketed information; may require
clarity”
Content Related “Perhaps consider including itémas enly
refer to the self, rather than other referents”
Complexity “Consider separating into two items: Qinat

refers to strong interests, and another that
refers to becoming upset when those interests
cannot be pursued.”

Change of Wording “Comfortable’ instead of ‘unedse

4.4.2.7 Comparison of analytical methods mentioned above, the item ambiguity
seems to be one of the most generous of all megsarehich 13 items in EMP, 16 items in
SIA, 13 items in SPB, 18 items in DPL, and 17 item®CS satisfied the condition of low
ambiguity. That is, using this method, more tha#o&ff the items were considered as “meeting
the criteria”. The median method also appears tetient identifying 14 items in EMP, 13
items in SIA, 13 items in SPB, 18 items in DPL, d&&ditems in DCS. The median also agreed
with the item ambiguity at over 90% of the time.\Wé&ver, on the other end of the spectrum, the
CVR seems to be too strict (identifying only 3 iem EMP, 7 items in SIA, 5 items in SPB, 11
items in DPL, and 8 items in DCS) due to the hRfhacceptance level required to ensure a 95%
confidence level for a one-tailed test. If theregevmore judges (>7) in this study, the acceptance
level would have lowered to .75 according to th#egrovided by Lawshe (1975, p. 567).
Therefore, an exploratory study with only a fewgad may want to consider using methods
other than the CVR, so that more items may be kegtirther and better revisions, if possible.
Examining the percentage agreement, the CVI an¥thetheir agreements seem to be quite
consistent with one another at the moderate leitalabout 73% of the time all three methods

satisfied the items.
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Table 4.14 Characteristic Summary of Analytical Methods

Analytical Methods | Characteristics
Descriptive Analyst
Item Ambiguity Too lenient Method does not discrimina
well between items
Mediar Too lenient- Method does not discrimina
well between items
Percentage Agreemel Intermediate— Appears to be more balan
Quantitative Analyse
CVR Too conservativ— many items were discarc
CVI* Intermediate— Appears to be more balan
VIg* Intermediate— Appears to be more balan

* Represents methods that worked best in this study
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CHAPTER 5

5. Discussions and Conclusions

This final chapter provides a summary of the paepof the research, and the procedures
utilized in this study. It will be followed by disssions of the results, limitations of the research
and future directions for those interests in exjr@nadn this research. Finally, conclusions of this

study will be drawn.

5.1 Summary

5.1.1 Purpose of Research

Based on a thorough literature search, thererigiotly no existing self-screening
instrument for Asperger’'s Syndrome (AS) for adultise development of a self-screening
instrument would assist individuals who may suspleemselves of having AS, but who have
never obtained a diagnosis of AS. A self-screenlevalso help individuals seeking proper
diagnosis if required. To further address the iskaemany assessment measures in the field of
Autism Spectrum Disorder (ASD) are lacking appraf@ipsychometric properties, it is
important for future measures in the field to obtsolid supporting psychometric evidence. The
purpose of this study was to develop and gatheteavwalidity evidence for an item pool, which
eventually will lead to future development of an #6f-screening scale. Content validity
evidence was collected using expert judges speiiglin psychometric, ASD, school
psychology, and speech-language pathology. Thisegsacted as a determination and
confirmation about the quality of items, and whetiey belonged to the domains for which
they were initially developed. Analyses of contealidity were conducted using descriptive and

guantitative methods. A second purpose of thisystvas to compare the descriptive and
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guantitative methods of analyzing content validityrder to identify the best judgmental

analysis procedure for use in similar studies.

5.1.2 Procedures

Three steps were involved in this research stutlg.first step involved item writing and
categorization of items using existing measureA®fThe second step involved the items being
sent out to expert judges. The expert panel menbemns asked to rate the relevancy of each
item to their assigned domains. A total of nineazigpparticipated in the study. The final step
involved the analysis of judgment ratings usingesaldifferent methods of analysis. After
analysis of aberrant judges (by examining how wWelljudges were able to detect liedtems in
each subscale, and by calculating the level of-juigge agreement), six experts were retained
for further analyses. Descriptive analyses and tjadéine analyses were performed to determine
the quality of items and how well they fit into thesigned domains. A comparison between the

analytical methods was also performed.

5.1.3 Discussion of Findings

Based on a search of the literature and the DSMRAAPA, 2000) diagnostic criteria
of AS, five AS domains were created: Empathy (EMRgreotyped and Restricted Repetitive
Patterns of Interests and Activities (SIA); Sensmtor and Stereotyped Patterns of Behaviours
(SPB); Deficit in Social Communication Skills: Ptelms in Pragmatic Language (DPL); and
Deficit in Social Communication Skills: Other Prebis in Communication Skills (DCS).
Following the collection of expert panel membergoeents, the median, item ambiguity,
percentage agreement, content validity index (Cstihtent validity ratio (CVR), and content

validity coefficient (Vk) were calculated in order to analyze the relevaidpe items. The final
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results suggested that seven items from the EMBcsidy 10 items from the SIA subscale, nine
items from the SPB subscale, 15 items from the Bliscale, and 14 items from the DCS
subscale should be retained. Three of the substhéeEMP, SIA, and SPB subscales, each
contained a number of deleted items, which may esiggjther issues with the development of
the items such as weak wordings and/or issuesthatbboundaries of the domain definitions
meaning a possible domain underrepresentation wigedefinitions did not address the domains
entirely. As Rogers (2010) suggested that it iseemely important to ensure that the domains
have been properly identified and defined befonefarther procedures begin, better-defined
domains may lead to items being judged as morgaste

A comparison of all methods of judgmental analgiEmonstrated that item ambiguity
was one of the most generous of all the methods@s81% of the items satisfied the condition
of low ambiguity. The median calculation was atmailar level with the item ambiguity in terms
of generosity. It agreed with the item ambiguityaer 90% of the time. In contrast, the CVR
was considered extremely conservative due to thie f@quirement of .99 acceptance level, in
which it may benefit greater if there are at leaght judges because the acceptance level will
lowered to .75. In this study, fewer items wereés$igd under the CVR condition, which
suggests that the CVR method may be too conseevativethod to use when there are few
expert panel members. Researchers may wish todsnssing methods other than the CVR
when the study is exploratory in nature, and tlaeecless than seven judges, so that more items
can be retained for future revisions. At the motielavel, percentage agreement, CVI, and VI
had more consensuses among each other on theaitiegst All three methods agreed with each
other approximately 73% of the time. One may coelthat the percentage agreement is one of

the better descriptive analysis methods and thea®dIVk two of the better quantitative
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analyses, especially when the number of expertlpaembers is low, or the research is
exploratory in nature. In this study, there wasabrequirement on the number of retained items
required for each domain, as the purpose was tloexthe quality of items. However, despite
different characteristics of each method of analgzatingsProblems in Pragmatic Language
andOther Problems in Communication Sk#éigpear to have many items satisfying all the
analytical methods in comparison to other domdtrgiggests that these two domains may
contain better developed, more relevant, and nepeesentative items.

In terms of selection of judges, this study hasalestrated the importance of ensuring
that the judges are experts in the field of theaesh context. In this case, judges should be
chosen as experts in the field of AS and ASD. Examgithe background of aberrant judges, two
out of the three were Psychometricians, and thid fbhdge was in the field of psychometrics and
ASD. It was suspected that the Psychometriciane wa¢ing the items using a different
perception. They may have been focusing on the wetng rules or the psychometric
properties of the items instead of the context 8f Aherefore, it is very important to obtain
judges in the field of interest. The inclusion afyPhometricians in this study also demonstrated
the importance of having enough judges so thatgadgn be separated into similar groups for

further comparisons on how they rated the itemfedintly.

5.1.4 Limitations of Study

One significant limitation of this study was tlesM number of expert judge members in
the field of ASD. Of the nine judges who chose adtigipate in the study, only three had
associations with the field of ASD. In addition,eoof these three experts was determined as an
aberrant judge. If more judges were in the reléisdd, then the content validity evidence may be

more powerful. A second limitation of this studysahe lack of judges from outside of Canada.
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Of the nine participants, one participant was ftbm United States of America. However, the
judge from the USA was one of the three aberraiggs, and as such the ratings of this
individual were not included in the final analys€&ke lack of American judges limits the
generalization of this study for use outside of & A third limitation of this study was based
on the use of existing items from a combinatiocwfent AS measures. Although the measures
chosen were the measures with more psychometideese, revisions and the editing of
contents can be restricted, and some of the iteaysnot represent their assigned domains as
well as if they were created specifically for thsale. Sometimes it may be easier to write
original items rather than trying to revise poosigitten items.

The last limitation was the possible lack of repreation of the construct in this item
pool and domains. Domains were created based anaide characteristics in AS individuals
from the DSM-IV-TR (APA, 2000) diagnostic criteriapwever, there could be oth®mptoms
of these individuals that were not expressed irdthreains. For example, language and cognitive
development in these individuals as children calweaineasured in the context of a self-
screening instrument, as the majority of adultagithe self-report instrument are unlikely to
recall their childhood medical history. Therefdwgther medical history may be required to
correctly identify AS in adults. However, it is iogtant to note that the items in this study were
built for a self-screening instrument, in whichiitgention was not to diagnose people, but rather

to assist people to further understand their behasiand to seek professional help if required.

5.1.5 Future Directions

Further revision of items can be conducted withitams for better quality and
representation of domains. In addition, the revieibthe EMP, SIA, and SPB domains may

need to be conducted due to the smaller numbé¢emfirepresenting these domains. More items
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can be written for these domains and redefiningaaudfying the domain definitions may help
to develop better fitting items. The DSM-IV-TR (AP2000) criteria for AS characteristics can
also be explored for item revision, especiallyasidn (c) The disturbance causes clinically
significant impairment in social, occupational,atiner important areas of functioning (APA,
2000, p. 84). It has been noticed that some itentisi$ study may or may not belong to this
category, however it cannot be easily determinetiwvgualities would considereddinically
significantwithout further explorations and clinical measui@sture research should obtain
more judges in each of the fields (at least fivpests in each field as proposed in this research)
so groups can be formed based on backgrounds gfdges (i.e. content [ASD and related]
versus Psychometric judges), and comparisons camade based on characteristics of these
judges. Item quality can also be determined agrmiges in groups to create higher
generalizability of items. Instead of inviting ineliuals from universities, recruitment of expert
panel members can be expanded to clinics, sereiteis, and agencies specializing in helping
AS individuals. Going outside of the universitytseg would increase the potential number of
expert panel members. To further address the @mobF generalization of items to populations
outside Canada, future research should acquireegufigm across North America, so that the
selected items rated from these judges can bensailjeused. In terms of content validity
analyses, future research may compare other methatieere not utilized in this study to
further “rank” these analysis methods.

Results of this research can be used for furteeeldpment of the AS self-screening
instrument following the remaining steps (stepe tio eight) suggested by DeVellis (2003): (5)
considering inclusion of validation items; (6) adistering items to a development sample; (7)

evaluate the items; and (8) optimize scale lenfitle. current items can be combined into one
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single self-screening instrument once a scorintesysi.e., response scale) has been established.
One should note that this research only providestgpe of validity evidence (content validity)

for this potential measure. As Messick (1991) sstgpbthat validity evidence should be
considered as unitary, and multiple evidences shbelcollected for a test, additional research is
required. Other validity evidence such as constattity and criterion-related validity

evidence should also be collected. In additionaiadity evidence, reliability evidence such as
test-retest reliability and internal consistencyhaf items should also be obtained. Continuation
of collecting validity evidence can be conducteahglwith examining reliability issues while

performing pilot studies.

5.2 Conclusion

This research developed a potential useful iteol foy an AS self-screening instrument
with good evidence of content validity. This eviderwas determined by using different
analyses, in which items receiving the most consemsere retained. A comparison of methods
has also shown that in an exploratory study witémajudges, the percentage agreement appears
to be a good method to use for descriptive analgsigd the CVI and \Wmethods appear to be
good methods for quantitative analysis. As suggestéuture research, more validity evidence
in addition to reliability evidence should be cotied in order for the instrument to be a truly
useful test with proper psychometric properties.

This study provides the resources for better dgraknt of assessment measures in the
field of AS, in the hope to bring more attentiorttie importance of appropriate psychometric
properties in AS and ASD tests. For benefits ingeygchometric field, this research examined

the popularly used content validity analyses talsnéght on which methods should be used.
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APPENDIXES

Appendix A Diagnostic Instruments

Table Al

Examples of Existing ASD Measures

ASD Measures

Authors

* Autism Diagnostic Observation
Schedule — Generic (ADOS-G)

Lord, Risi, Lambrecht, Cook Jr.,
Leventhal, DiLavore, Pickles & Rutter
(2000)

* Childhood Autism Rating Scale
(CARS)

Schopler, Reichler, & Renner (1988)

* Gilliam Autism Rating Scale
(GARS)

Gilliam (1995)

» Autism Diagnostic Interview —
Revised (ADI-R)

Lord, Rutter, & LeCouteur (1994)

» Autism Behaviour Checklist (ABC)

Krug, Arick, & Almond (1980)
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Table A2

Examples and Descriptions of AS/HFA Measures

AS/HFA Measures Authors Age Group Purchase
Required
The High-Functioning Ehlers, Gillberg, & Wing Children and
Autism Spectrum Screening(1999) Adolescents
Questionnaire (ASSQ)
*Ritvo Autism and Ritvo, Ritvo, Guthrie, Yuwiler, Adults
Asperger’s Diagnostic ScaleRitvo, & Weisbender (2008)
(RAADS)
*Autism-Spectrum Quotient Baron-Cohen, Wheelwright, Adults (adults
(AQ) Skinner, Martin, & Clubley version)
(2001)
Asperger Syndrome Myles, Bock, & Simpson 5-18 years O
Diagnostic Scale (ASDS) | (2001)
*Adult Asperger Baron-Cohen, Wheelwright, Adults

Assessment (AAA)

Robinson, & Woodbury-Smith

(2005)

*The Asperger Syndrome
(and High Functioning
Autism) Diagnostic

Interview (ASDI)

Gillberg, Gillberg, Rastam,

&Wentz (2001)

Adolescents and

Young Adults
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*Gilliam Asperger’s Gilliam (2001) 3-22 years 0

Diagnostic Scale (GADS)

Krug Asperger’s Disorder | Krug & Arick (2003) Children 0
Index (KADI)
*Australian Scale for Meyer (2000) — adult version; Adult

Asperger Syndrome — Adultfrom The Australian Scale for
version Asperger Syndrome, Attwood
(1998) — modified version
from Garnett & Attwood

(1995)

The Australian Scale for | Garnett, & Attwood (1995) Children

Asperger Syndrome

* = Scales reviewed in Chapter 2

Table A3

Diagnostic Tools Commonly Used

Diagnostic Tools Commonly Used Authors
DSM-IV APA; American Psychiatric Association
(1994)
ICD-10 WHO; World Health Organization (1992)
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Appendix B 40 Item-Writing Suggestions by Frey et al. (2005)
1. “All of the Above” should not be an answer
2. “None of the Above” should not be an answetiop
3. All answer options should be plausible
4. Order of answer options should be logical oyvar
5. Items should cover important concepts and obgst
6. Negative wording should not be used
7. Answer options should include only one corredveer
8. Answer options should all be grammatically cetsit with stem
9. Specific determiners (e.g., always, never) shook be used
10. Answer options should be homogenous
11. Stems must be unambiguous and clearly stafertiobem
12. Correct answer options should not be the Idrayesver option
13. Answer options should not be longer than thmst
14. ltems should use appropriate vocabulary
15. In fill-in-the-blank items, a single blank shdibe used, at the end
16. Items should be independent of each other
17. In matching, there should be more answer ogtiban stems
18. All parts of an item or exercise should appeathe same page
19. True-false items should have simple structure
20. True-false items should be entirely true oirelyt false
21. There should be 3-5 answer options

22. Answer options should not have repetitive waogdi
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Point value of items should be presented

Stems and examples should not be directly textbook
Matching item directions should include basisrhatch

Answer options should be logically independsrdne another
Directions should be included

Questions using the same format should beheget

Vague frequency terms (e.g., often, usuallguhnot be used
Multiple-choice stems should be complete sa@en

There should be an equal number of true aseé &htements
True-false statements should be of equal length

Individual items should be short

Answer options should be available more thareon

Number of answer options should be < 7 for el#iary age tests
Number of answer options should be <17 foosdary age tests
Complex item formats (“a and b, but not cHasild not be used
All items should be numbered

Test copies should be clear, readable andamat-tvritten

Stems should be on the left, and answer optiarike right
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Appendix C Methods of Content Validity

General Methods of Analyzing Content Validity Evidence

Qualitative Methoc
Descriptive Methods
Quantitative Methods
- Judgmental Analysis
- Generalizability Theory
- Factor Analysis
- Structural Equation Modeling
- Item Response Theory

Specific Methods of Assessing Judgmental Analy:

Methods of Analyzing Judgmental Results

Qualitative

Content Analysis
Interview

Focus group
Open-ended feedback

Descriptive Method:s

Simple Statement of Agreem:

Inter-rater Agreemei

Item Ambiguity * Rogers (201(

Mean Item Rating

Median ltem Ratings Rogers (201(

Percent Agreement McDermitt & Watkins, 197
Specific Quantitative Methods

Average Congruency Percent Popham, 197

Asymmetric Confidence Interval for the Me | Miller & Penfield, 200!
Coefficient of Agreeme Lu, 1971

Content Validity Coefficient (i, * Aiken, 198!

Content Validity Index (CVI* Waltz & Bausell, 1981; Lynn, 19
Content Validity Ratio (CVR) Lawshe, 197

Factorial Validity Index (FVI Rovinelli & Hambleton, 197
Index of ltem Congruen Wynd et al., 200

Latent Partition Analys Tinsley & Weiss, 197
Multi-rater Kappa Cefficient James et al., 19

Note.From “Accumulating Content Validity Evidence: Assigy Expert Panel Ratings of Item Relevance and
Representativeness,” by L. M. Hellsten, 2008, preskat the 2008 National Council on Measuremegiduacation Annual
Conference, New York, NY, March 25, 2008.

* = Methods will be used in current research
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Appendix D Modification of Items: Original Items and their #aciated Measures

Items removed due to rep

Unfit into domain

Measure:

Australian Scale for Asperger’'s Syndrome — Adult Vesion (Meyer, 2000; Original children version by Atwood, 1996)

Original Version

Original Domain

Modified: Double-Barrels Removed

Modified: First Person

Other Modifications on ltem Quality

1. Does the person lack understanding of ho

Social and Emotion:

I have difficulty on understanding hc

Understanding game rules is alwi

play adult games with others? Abilities to play adults games wither others. difficult for me.
2. During unstructured time such as work bre Social and Emotion: During unstructured time such as wi | During unstructured time such as wi | | enjoy being alone during the bre
and informal social events, does he avoid socia| Abilities break, does he avoid social contact? | break, | would avoid social contact. time at work.

contact? For example, eats alone, reads, or
continues to work.

3. Is the person unaware of social conventions
codes of conduct including unwritten rules at
work? Does he make inappropriate comments
actions? For example, is he unaware of the
offending or other unintended effect of his
comments?

or

f

Social and Emotional
Abilities

Is the person unaware of social
convention rules at work?

Does he make inappropriate commen
of actions?

I find it difficult to understand social
convention rules.

sl tend to make inappropriate comments

of actions

I find it difficult to understand social
norms.

| tend to make comments that people
find inappropriate.

4. Does the person lack empathy, i.e., an intuiti
understanding of another person’s feelings? Fo
example, is he not likely to offer an apology or
acknowledge his responsibility for a relationshig
that has failed?

e

Social and Emotional
Abilities

Does the person lack empathy?

It is difficult for to understand
others’ feelings.

5. Does the person expect other people to k
his thoughts, experiences and opinions? For
example, he doesn't realize that you couldn’t
know about something because you were not tl
at the time. Does he presume you know what y
are thinking when you are in the same physical
place but your attention has not been directed tf
him?

ere
DU

Social and Emotions
Abilities

Does the person expect other peopl
know his thoughts?

Does the person expect other people
know his experiences?

Does the person expect other people
know his opinions?

| expect other people to know r
thoughts.
(o]
| expect other people to know my
oexperiences.

| expect other people to know my
opinions.

| expect other people to know what |
have experienced.

| expect other people to know my
opinions on things.

6. Does the person worry excessively or fret ab
things that change or that don’t go as expected
Does the person demand frequent reassurance|
matters are OK?

put
P

that

Social and Emotional
Abilities

Does the person worry excessively?
Does the person fret about things that|
do not go as expected?

Does the person demand frequent
reassurance that matters are OK?

| worry about things a lot.

| fret about things that do not go as
expected.

| seek frequent reassurance that thing
will okay.

5

| feel distress when things do not go a
expected.

7. Does the person express concern a
loneliness or a tendency to self-isolate? Is he
frustrated or anxious about not having any frien
or only a few friends? Does he say that he doeg
not know how to make friends?

Social and Emotioni
Abilities

Does the person express concern a
loneliness?

Does the person express a tendency {
self-isolate?

Does the person feel frustrated about
not having friends?

Does the person say he/she does not
know how to make friends?

I am concern about my loneline

o | prefer to be alone than being in a
group.

| feel frustrated about not having
friends.

It is difficult for me to make friends.

I am frustrated about not having
friends.

Making friends is difficult for me.
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Socid and Emotiona

S i Abilities
e or
ed?
9. Does the person mean to express one emotipn  Social and Emotional
but actually express another? Abilities
10. Does the person have an unusual attitude Social and Emotional
towards competition? For example, is he aversijve Abilities

to competitive activities such as sports, games
workplace performance contests? Does he act
competitively in activities that call for
collaboration and cooperation?

or

It is difficult for me to express
appropriate emotions to others.

It is difficult for me to know what
emotions to display to others.

ual

-S

Is the person aversive to competitive
activities?

Does the person act competitively in
activities that call for cooperation?

11. Does the person demonstrate incence tc
normal or expected peer pressure? Is he gener;
unaware of widespread crazes or fashions of th|
moment?

ally
e

Social and Emotion:
Abilities

I do not enjoy activities that require
competitions.

I tend to play competitively in activitieg
that call for cooperation.

| enjoy competitive activities.

| tend to play competitively in all kinds
of activities.

re?

Is the person generally unaware of
widespread fashions of the moment?

I am usually unaware of the fashion
trends.

s? Does he attempt to
impose his choice as “the only choice” in situati
allowing optional choices by others? For examp
food preferences, cultural activities, techniquies
task performance, and social entertainment.

hg

N
le,

Social and Emotional
Abilities

13. Is the person unaware of others’ diffel
styles of learning? If he is aware, is he intolérar
of styles other than his own?

Social and Emotioni
Abilities

| always try to tell others that my choig
is the only choice that they should go
with.

l

Is the person intolerant of learning
styles other than his own?

| cannot tolerate others’ different style
of learning.

14. Does the person not easily modify his
behavior while in the presence of persons of
different rank or strangers? For example, choicg
of attire, posture and gestures, addressing the
other(s)by their first name(s), making
inappropriate demands on the time of others, a
not being aware of the differing deference cond
of others. If he is aware, is he critical of that

Social and Emotional
Abilities

Does the person not easily modify his
behavior while in the presences of
persons of rank or strangers?

I would not easily change my behavio
even others are present.

conduct? Does he expect everyone to accept hjm

just as he is?

15. Does the person have difficulty accept Social and Emotioni Does the person have difficul It is difficult for me to accept criticism -
criticism, correction, and direction? Does he haye Abilities accepting criticism?

[Ja problem offering the same to others?

Does the person have difficulty
accepting corrections?

16. Does the person have difficulty managing
conflict, disagreement, and negotiation? Does t

ne

Liperson have trouble with social problem-solviing

Social and Emotional
Abilities

Does the person have difficulty
managing conflict?

I find conflict management difficult.
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behavior? Does he confront others ¢
differences, pout, or withdraw from the situation|
in an untimely way rather than remain in
uncomfortable or difficult situations?

Does the person have trouble w
social problem-solving behavior?

17. Does the person understand the reason for
physical boundaries, personal space, and other
needs for privacy?

2

Social and Emotional
Abilities

Does the person understand the reas
for personal space?

Does the person understand the reas
for others’ needs for privacy?

nl understand why people need persongl
space.

=}

I understand the reason for others’
needs of privacy.

18. Does the person report -long issues witl
explosive anger, rage, and lingering resentmen
over ancient slights?

Social and Emotion:
Abilities

Social and Emotion:
Abilities

? Does he not understand
figures of speech and common clichés without
explanation? Does he not understand sarcasm
Does he have trouble understanding hurfiigl D

or? Does he
understand the function of banter and small tall

Communicatin Skills

Does he not understand figures
speech?

Does he not understand sarcasm?

Does he have trouble understanding
humor?

Figures of speech are difficult
understand for me.

I do not understand sarcasm.

I have trouble understanding humor.

| can easily tell when someone is bein
sarcastic.

It is difficult for me to understand
humor.

21. Does the person have an unusual tone of v
(monotone, sing-song an “affected” foreign
accent, unusual inflections, prosody, and other
oddities of fluid speech? Does he speak with ar
unusually loud or soft volume level? Does he ug
changes of tone, inflection, or volume levels
appropriate for different levels of conversational
formality, location, and topic choice?

0]

ice Communication Skills

| have been told that my speech is
monotone.

| have been told that | have an
“affected” foreign accent.

22. pear

ion?

Does he speak in a monologue, exert
inappropriate control over the flow or subject
matter of conversation, otherwise not consisten
engage in a fluid, reciprocal exchange? Is he
uncomfortable with pauses or silence in paired
group conversatio tu
? Does he interrupt others despite

ty

or
n

repeated correction? Does he have trouble closing

Communication Skills

Does he speak in a monologue?
Is he uncomfortable with silence in a
group conversation?
Does he interrupt others despite

repeated correction.

Does he have trouble closing a
conversation?

Sometimes | find myself speaking in a
monologue.

| feel uncomfortable with silence in a
conversation with others.

I am often told not to interrupt when
others are talking.

| usually have difficulty closing a
conversation.

nd

urn

Communication Skills
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24. While directly engaged in conversation, d

the person use less eye contact than you woul
expect? Does he appear to either stare away frpm
you or have a vacant expression when listening or
talking? Do his facial gestures, body posture a
stance project messages different than his words?

Communication Skill

While directly engaged in conversatic
does the person use less eye contact
than you would expect?

| have been told many times th¢
should maintain eye contacts with
others during a conversation.

25. Is the person’s speech over-precise, pedantic,
or “professor-ish”? Does he tend to challenge
correct the word choices of others?

Communication Skills

Is the person’s speech vergfgssor-
ish"?

Does he tend to correct the word
choices of others?

I have been told that my speech is veny
“professor-ish”.

I tend to correct the word choices of
others.

26.0nce started, does the person demonstra
encyclopedic knowledge of a topic? Do you hay
the sense that regardless of your interest, h&s stal
conversations just to talk about his own?
Regardless of what is being discussed, does he
repeatedly return to his topic of interest?

TG

Communication Skill

27. Does the person have difficulty summarizing
or “getting to the gist” when reporting
conversations or describing events? Does he
“ramble” without focus?

Communication Skills

Does the person have difficult
summarizing a conversation?

It is difficult for me to summarize a
conversation.

28. Does the person say that others characterize
him negatively as “a know-it-all’?

Communication Skills

clarification or redirection

Communication Skills

I would ask for clarifications if | were
confused during a conversation.

? Does he take an unusually lon|
time responding in conversational give and takg?

Communication Skill

Does he take an unusually long tii
responding in conversational give and
take?

It usually takes me some time
respond in a conversation.

3 ning
ath
s, a histo
of precocious reading combined with
comprehension issues, slow reading speed,
dyslexia, bad handwriting, speech delay and
pragmatic language proble

Cognitive and Executive
Function Skills

I have a history of reading problems.

I have a history of comprehension
problems.

I have a history of dyslexia.
I have a history of speech delay.

I have a history of pragmatic language
problems.

| have been told my handwriting is badl.
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32.

s? Does h
do things “his way” despite directions and
instructions requiring a different approach to tag
completion or performance?

e

k

Cognitive and Executiv
Function Skills

Does he do things “his way” desp
instructions requiring a different
approach to task completion?

—are

33. Does the person have problems multi-taski
Must he complete a single activity before”
catching up” to perform others? Does he prefer
step-by-step instruction? Does he become agitd
when given multiple tasks or directed to changg
his priorities? Can he describe his style of

g?

ted

learning? Does he report frustration or stress when

being instructed to learn in ways that do not
comport with his learning style?

Cognitive and Executive
Function Skills

Does the person have problems with
multi-tasking?

Does he prefer step-by-step
instructions?

Can he describe his style of learning?

Does he report frustration when being
instructed to learn in ways that do not
comport with his learning style?

| have trouble with multi-tasking.

| always prefer step-by-step
instructions.

| can describe my style of learning.

| feel frustrated when | am instructed {j
learn in ways that differ than my own
style of learning.

o}

I have difficulty multi-tasking.

of

34. Does he report major study skills impedime
in K-12, post-secondary education or vocationa|
and on-the-job training and instruction?

nts

Cognitive and Executive
Function Skills

hen
At
d th
me?

35.

Cognitive and Executive
Function Skills

36. From reports of others or sreportswould
the person consider himself a “dreamer” or “off
my own world” some or much of the time?

=}

Cognitive and Executiv
Function Skills

37. Does the person have projects or interest:
others do not understand regardless of his effo
to explain them?

Cognitive and Executiv
Function Skills

Others find it difficult to understand n
interests even | tried very hard to
explain.

38.Does the person have limited interests? Wi
the person characterize most of his interests as|
“technical” rather than “artistic”?

Cognitive and Executiv
Function Skills

F

39. Does the person have time management
difficulties?

Cognitive and Executive
Function Skills

ills.

40. Does the person have difficulty with large
projects, prioritizing and sequencing tasks, sgtti
and keeping to schedules, and knowing when
“enough is enough™?

=

Cognitive and Executive
Function Skills

Does the person have difficulty with
organization skills?

I have difficulty with organization
skills.

Thave good organization skills. |

41. Does the person have an exceptional long-
term memory for events and facts?

Cognitive and Executive
Function Skills

Does the person have good long-term|
memory of facts.

Does the person have good long-term|
memory of events.

42. Does the person report no benefit fi
meditation, visualization, and similar means of
“imaginative” stress management?

Cognitive and Eecutive
Function Skills

43. Does the person have intense reactic
change; as much trouble with small changes ag
changes? Examples are changes in a route or

delivery schedule, restaurant menu changes or

big

moving to a new location.

Cognitive and Executiv
Function Skills

119



44. Does the person frequently engage in b
and white thinking? Does he have trouble with
“gray areas” and with others “bending the rules’

Cognitive and Eecutive
Function Skills

Does the person frequently engag
black and white thinking?

Does the person have trouble with
others “bending the rules”

fo

||

45, se of

iof]

Cognitive and Executive
? Function Skills

46. Does the person “tell the truth, and the who
truth” regardless of the circumstances or
consequences? Does his frankness get him int
trouble?

e Cognitive and Executive
Function Skills

I would tell the truth regardless of the
circumstances.

47.1s the person drawn to rules and regulatit
protocols, procedures, and writing or following
directives and standards? Does the person hav}
high interest in “quality work”?

Cognitive and Executiv
Function Skills

48. Is the person a perfectionist? Does he ex|
pleasure with being extraordinarily precise and
detail oriented?

Cognitive and Executiv
Function Skills

Is the person a perfectionit

Does he express pleasure with being
extraordinarily detail oriented?

Being detail oriented makes me feel
pleasurable.

tin
rsq
g to

Cognitive and Executive
n Function Skills

50. Does the person appear to maintain a high
state of vigilance and suspicion?

Cognitive and Executive
Function Skills

Does the person appear to maintain a|
high state of suspicion?

S.

51. Is the person likely to be intense and alettt
matters of interest, and nonchalant or dismissiv
of matters he doesn’t consider important?

i Cognitive and Executive
e Function Skills

Is the person likely to be alert with
matters of interest?

| tend to be more alert on things that
interest me.

52. Does the person have money manage
difficulties?

Cognitive and Executiv
Function Skills

I am having issues with mon
management.

53. Does the person procrastinate, and
concerned about it?

Cognitive and Executiv
Function Skills

Does the person procrastinz

Cognitive and Executiv
Function Skills

55. For his age and stage of life, is the pe
uncharacteristically conservative and equally

Cognitive and Executiv
Function Skills

hesitant about making small and major decisions?

|

56. For work and other relationships, does
person have difficulty “reading another person’s
mind”? Examples would be not anticipating and
acting to address a work colleague’s functional
and emotional needs. The same applies to a
partner’s unarticulated needs for emotional, sex
satisfaction and social as well as physical
companionship.

Cognitive and Executiv
Function Skills

ual

57. Does the person describe his behavior as b
a like a packrat, unable to part with things dfdit
or no intrinsic value? Is the opposite true? Doeq
the person impulsively give things away or
discard items known to have a future value?

eingCognitive and Executive
Function Skills

Does the person describe his behavio
as being a like a packrat, unable to pg
with things of minimal intrinsic value?

al
Irt

Does the person impulsively discard
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items known to have a future vali

t
e.

58. Does the person have difficulty in organizin
personal records, forgetting appointments and

important commitments or constantly misplacing

important documents?

Cognitive and Executive
Function Skills

59. Does the person describe himself as clums
uncoordinated or prone to accidents? Exampleg
are difficulty performing assembly work, sewing
and household repairs, activities requiring
bilateral coordination and sensory integration?

Somatic, Motoric and
Presentation Issues

I am clumsy.

60. Does the person not exercise regularl
maintain good physical condition?

Somatic, Motoric an:
Presentation Issues

Does the person not exercise regule

Does the person not maintain good
physical condition?

I am maintaining a good physical
condition.

| do exercise regularl

| always try to maintain a good physic
condition.

61. Does the person have bad feelings abot
body and his appearance?

Somatic, Motoric an:
Presentation Issues

Does the person have bad feeli
about his/her appearance?

| am not happy with my appearan

I'am happy with my appearanc |

Al

62. Does the person have unusual posture
unusual walking/running gait?

Somatic, Motoric an:
Presentation Issues

Does the person have unusual pos

I have been told that my postures
awkward.

63. Even when sitting or in situations that are-lo
stress, does the person engage in small repetiti
self-stimulatory behaviors? Examples would be
knuckle cracking, pencil tapping, fidgeting, hang
steepling, grimaces or tics, playing with keys or
jewelry, tightening of the jaw, eyebrow arching,
scratching, nail-biting, and sighing or low-level
vocalization.

Somatic, Motoric and
Presentation Issues

I have been told that my behaviors arg
quite repetitive.

64. Does the person have digestive difficulti

Examples would be celiac disease, gluten or
casein intolerance, and chronic bowel disorderg
such as irritable bowel syndrome.

Somatic, Motoric an:
Presentation Issues

65. Does the person have strong sensory reac
to touch, light, particular sounds, preference for|
soft or loose clothing, certain odors, texture
aversions (extending to certain objects such as
paper, and certain foods)? Does the person avg
crowds or have very wide personal space
boundaries

id

Somatic, Motoric an
Presentation Issues

Somatic, Motoric and
Presentation Issues

Somatic, Motoric and
Presentation Issues

Somatic, Motoric and
Presentation Issues

69. Does the person show a preference
limited range of clothing to the point of his dress
being very predictable to others? If “Yes”, would
it be accurate to describe this limited wardrobe
a kind of “uniform”?

as

Somatic, Motaic and
Presentation Issues

My choice of clothing is very limitec

70. Does the person report discomfort cudd|

Somatic, Motoric an

Does the person report discomfor

| feel discomfurt in hugging

| feel discomfort when hugging wi
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hugging, or being held and touch

Presentation Issu

hugging’

71. Does the person report low sexual desire
sexuality? Has the person been repeatedly war
about inappropriate touching or behaviors
considered by the object person to be sexual
harassment or stalking? Does the person say t
never understood dating, or have given up interj
in dating?

ned

ey
est

Somatic, Motoric an:
Presentation Issues

Does the person report low sex
desire or a-sexuality?

Has the person been warned about
inappropriate behaviors considered by
the object person to be sexual
harassment.

others.

| have been warned about inappropriate -

behaviors that others considered to bg
sexual harassment.

72. Does the person have sleep disturbance?
Examples would be difficulty falling asleep,
waking early, restless sleep and discomfort in
sleeping with a partner.

Somatic, Motoric and
Presentation Issues

Does the person have sleep
disturbance?

often have problems with my sleep.

73. Does the person report difficy living with
others, or becoming independent from parents
other caregivers?

Other Characteristi

Does the person report difficulty livir
with others?

I do not like to live with other

74. Does the person have elaborate, ri¢-

adhered to rituals? Examples are self-care habij
eating, having a work area arranged “just so”,”
arranging personal effects in a precise order, a

ways of getting to and from places.

ts,

Other Characteristi

75. Does the person have a strong attraction to
certain visual or auditory patterns?

Other Characteristics

Does the person have a satbragtion
to certain visual patterns?

Does the person have a strong attract|
to certain auditory patterns?

I find certain visual patterns very
attractive.

on
Certain auditory patterns attract me
very much.

76. Does the person report information about
developmental delays or uneven functional
development as a child? In school, was he
enrolled in a special education program?

Other Characteristics

Does the person report irdtion
about development delays?

In school, was he enrolled in a specia
education program?

tal

77. Does the person consider himself tc
emotionally immature? Do you agree?

Other Characteristi

78. Does the person have any history of sei
activity, or demonstrate absence and other low
level seizure behavior?

Other Characteristi

79. Does the person expend so much energy just

getting through the work day or school that he Has

no energy left for “a life outside” of those
activities?

Other Characteristics

Does the person expend sh muc
energy just getting through the
workday?

rg

80. Has the person turned down management
positions with statements to the effect that he ig
not “a management type person”? Has he been|
promoted to a management position and then
demoted or removed due to lack of her people-
management skills?

Other Characteristics

Will the person turn down a
management position because he is n
a management type of person?

| would not pursue a management
otposition because | am not a
management type of person.

81.Has the person had trouble retain
employment? Is there a long history of many jol
part-time, unpaid, underpaid work, and tempord
or short-duration jobs?

0

Other Characteristi

Has the person had trouble retain
employment?

Keeping a job is difficlt for me.

Maintaining an employment is difficL
for me.

Measure:
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Ritvo Autism and Asperger's Diagnostic Scale (RAADStvo et al., 2008)

1. 1 am a sympathetic pers

Social Relatedne

2. | keep many exact words and phrases 1
movies and television in my memory.

Language an
Communication

| keep many exact phrases from mo\
in my memory.

3. I understand when friends need tc
comforted, and | always try to be helpful.

Social Relatedne

| can easily tell when friends need te
comforted.

| always try to be helpful when friends
need comfort.

4. Sometimes | talk too loudly or too softly, and
am not aware of it.

Sensorimotor and
Stereotypies

Sometimes | am not aware that | am
talking too loud.

Sometimes | am not aware that | talkir
too soft.

5. | often don’t know how to act in soci
situations.

Social Relatedne

6. | can “put myself in other people’s shoe

Social Relatedne

| can always put myself in othel
shoes.

7.1 have a hard time undersding the meanin
of the phrase: “He has skeletons in his closet.”

Language an
Communication

8. | don’t remember people’s faces. | am
likely to remember something about them that
others may consider peculiar (like a person’s
scent).

Language ar
Communication

| don’t remember people’s fac

I am more likely to remember people
by things that others find odd.

I am not good with recognizir
people’s faces.

9. | would rather tell a “little white lie” thamurt
someone’s feelings.

Social Relatedness

I would rather tell a white lie than
hurting someone’s feelings.

10. | always notice how food feels in my mouth.
This is just as important to me as how it tastes.

Sensorimotor and
Stereotypies

It is important for me to notice how
food feels in my mouth.

11.1 miss my best friends or family when we arg
apart for a long time.

Social Relatedness

I miss my best friends whenreve a
apart for a long time.

I miss my family when we are apart fo
a long time.

12. Sometimes | offend others by saying what |
am thinking. | am not aware that | am doing tha
and | am surprised when others tell me that | hg
been rude.

ve

Social Relatedness

Sometimes | am not aware that |
offended others by saying what | was
thinking until | was told.

13. | like to have close frienc

Social Relatedne

| like having close friend

14. I'd rather go out to eat in a restauran
myself than with someone | know.

Social Relatedne

I would rather go out to eat alone tF
with someone | know.

15. | canncimagine what it would be like to |
someone else.

Language an
Communication

16. | have been told that | am clumsy and tha
posture and gait are awkward.

Sensorimotor an
Stereotypies

| have been told that | am clum

| have been told that my postures are
awkward.

17. 1 am very sensitive to the way my clothes
when | touch them. How they feel is more
important to me that how they look.

Sensorimotor an
Stereotypies

| am very sensitive to the way n
clothes feel.

How my clothes feel is more importan
than how they look.

18. | like to copy the way certain people speak

i@dRelatedness

| like to copy the way certain peop
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and act. It helps me appear more nor

speak

| like to copy the way certain people
act.

19. It can be very intimidating for me to talk to
more than one person at the same time.

Social Relatedness

20. | have been told that sometimes | speak toq|
loudly or too softly, even when my voice sounds
fine to me.

Sensorimotor and
Stereotypies

21. | have to “act normal” to please other peopl
and make them like me.

[©]

Social Relatedness

| would go with the norm to please
other people.

22. Meeting new people is usually easy for me.

Social Relatedness

23. | get highly confused when someone interrup

me when | am talking about something | am ver
interested in.

—

S

Language and
Communication

| get confused when someone interruy
me when | am talking about somethin
| am very interested in.

ts
y

24.1t is difficult for me to understand how oth
people are feeling when we are talking.

Language an
Communication

25. 1 don’t mind having a conversation w
several people at the same time, for instance,
around a dinner table, at school, or at work.

Language an
Communication

| don’t mind having «onversation witt
several people at the same time.

26. | have a hard time figuring out what sa
phrases mean, like: “You are the apple of my
eye.”

Language an
Communication

27. It is very difficult for me to understand so
emotions (like lust, infatuation, empathy, or
embarrassment).

Language an
Communication

It is very difficult for me to understar
empathy.

It is difficult for me to understand
embarrassment.

28. | am more sensitive to smells than anyone |
know.

Sensorimotor and
Stereotypies

29. Some ordinary textures that do not bother
others feel very offensive when they touch my
skin.

Sensorimotor and
Stereotypies

Some textures that do not bother othe|
tend to bother me a lot.

s

30. | get extremely upset when the way | like to
do things is suddenly changed.

Sensorimotor and
Stereotypies

| get extremely upset when there is a
sudden change of plans.

31. I never wanted or needed to have what othg
people call an “intimate relationship.”

Social Relatedness

| never wanted to have an intimate
relationship.

32. It is difficult for me to start and stop a
conversation. | need to keep going until | am
finished.

Language and
Communication

It is difficult for me to start a
conversation.

It is difficult for me to end a
conversation.

It is difficult for me to initiate a
conversation.

33. lusually speak in a normal to

Sensorimotor an
Stereotypies

| always speak in a normal to

34. | can chat and make small talk with friei
and when | meet new people.

Social Rilatednes

| can chat with friends comfortab

| can make small talk comfortably with|
people | just met.

35. | speak with a normal rhythm and tone.

Sensorimotor and
Stereotypies

| speak with a normal rhythm.

| usually speakwetnormal rhythm.

36. My sensations can suddenly change from v
sensitive to very dull.

ery

Sensorimotor and
Stereotypies

he

37. When | am shopping, | get very nervous at {

anguage and

When | am shopping, | would worry at
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checkout. | have calculated the amount of wt
bought in my head, and | worry it will
not come out right.

Communicatio

the checkout that the total amout
calculated will not come out right.

38. Sometimes the sound of a word or a
highpitched noise can be painful to my ears.

Sensorimotor and
Stereotypies

Sometimes a high-pitched noise can
painful to my ears.

39. The phrase “I've got you under my skin”
makes me very uncomfortable.

Language and
Communication

40. | am an understanding type of person.

Social Relatedness

| am an understanding person.

41. | do not connect with characters in movies g
cannot feel what they feel.

Social Relatedness

| do not connect with characters in
movies.

It is difficult for me to feel for the
characters in movies.

I do not usually feel for the characters
in movies.

42. | cannot tell when someone is flirting with

Social Relatedne

| can easily tell when someone
flirting with me.

43. | can see in my mind a whole page that |
read, recall an entire long conversation, or
remember travel routes in detail, even if these
occurred years ago.

Language an
Communication

| can recall details of things th
happened years ago.

44. 1 memorize lists of things that interest 1
even when they have no practical use (for
example, sports statistics, train schedules,
calendar dates, historical facts and dates).

Language an
Communication

| memorize lists of things that intere
me, even when they have no practical
use.

45. | can tell when someone says one thing but
means something else.

Language and
Communication

46. | like to talk things over with my friends.

Social Relatedness

47. Sometimes | keep talking and do not notice
when others want to say something or are gettil
bored.

Language and
Communication

Sometimes | keep talking and do not
notice when others want to say
something.

48. It can be very hard to read someone’s face,
hand, and body movements when we are talkin

Language and
Communication

It can be very hard to read someone'’s|
face when we are talking.

It can be very hard to read someone’s|
body movement when we are talking.

It can be hard to read someone’s
emotions during a conversation.

It can be very hard to read someone’s|
body movement when we are talking.

49. The same thing (like clothes, or temperaturg
can feel very different to me at different times.

;5)

Sensorimotor and
Stereotypies

The same thing (for example, clothes)
can feel very different to me at differe
times.

50. | feel comfortable with dating and beinc
social situations with others.

Social Relatedne

| feel comfortable with dating someo

| feel comfortable with being in a socid
situation with others.

51. I try to be as helpful as | can when ot
people tell me their personal problems.

Social Relatedne

52.1 have been told that | have an unusual vi
(for example, flat, monotone, childish, or high-
pitched).

Sensorimotor an
Stereotypies

| have been told that | have an unus
voice.

53. Sometimes a thought or a subject gets stuc|
my mind and | have to talk about it even if no o
is interested.

n

Language and
Communication

Sometimes if a thought gets stuck in n
mind, | have to talk about it even if no
one is interested.

ny

54. | do certain things with my hands over and
over again (like flapping, twirling sticks or

strings, waving things by my eyes).

Sensorimotor and
Stereotypies
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55. | have never been interested in what mo
the people | know consider interesting.

Language an
Communication

| have never been interested in w
majority of the people consider
interesting.

56. | am considered a compassionate type of
person.

Social Relatedness

57. 1 get along with other people by following a
set of specific rules that help me to look normal

Social Relatedness

58. It is almost impossible for me to work and
function in groups.

Social Relatedness

It is almost impossible forane t
function in groups.

59. I am considered a loner by those who know|
me best.

Social Relatedness

60. Sometimes | have to cover my ears to blocK
out painful noises (like vacuum cleaners or peo
talking too much or too loudly).

ple

Sensorimotor and
Stereotypies

Sometimes | have to cover my ears to|
block out painful noises (for example,
vacuum cleaners).

61. Sometimes things that should feel painful ai
not (for instance, when | hurt myself or burn my|
hand on a stove).

Sensorimotor and
Stereotypies

Sometimes things that should feel
painful are not (for example, when |
hurt myself)

62. Sometimes when | feel overwhelmed by
senses, | have to isolate myself to shut them
down.

Sensorimotor an
Stereotypies

Sometimes | feel overwhelmed by 1
senses.

63. Sometimes when talking to someone, | ca
tell when it is my turn to talk or to listen.

Social Relatedne

Sometimes when talking to somec |
cannot tell when it is my turn to talk.

| cannot easily tell when it is my turn
talk during a conversation.

64. When | am talking to someone, it is har
change the subject. If the other person does so
can get very upset and confused.

Languége anc
Communication

When | am talking to someone, it
hard to change the subject because |
would get upset.

When | am talking to someone, it ups
me when the topic is changed.

65. | like things to be exactly the same day ¢
day and even small changes in my routines upq
me.

Sensorimotor an
Stereotypies

| like things to be exactly the same ¢
after day.

Changes to my routine would upset m|

©

66. How to make friends and socialize is a
mystery to me.

Social Relatedness

How socialization works is a mystery f
me.

67. It calms me to spin around or to rock in ach
when | am feeling stressed.

ai

Sensorimotor and
Stereotypies

Spinning around calms me down whe
| am feeling stressed.

Rocking in a chair calms me down
when | am feeling stressed.

68. The phrase, “Hewears his heart on his
sleeve,” does not make sense to me.

Language and
Communication

69. If | am in a place with many smells, textu
to feel, noises, or bright lights; | can get
overwhelmed with sensations and feel panicky,
anxious, or frightened.

Sensorimotor an
Stereotypies

| can easily get overwhelmed wi
multiple sensations at the same time.

70. | cannot tell if someone is interested or bc
with what | am saying.

Social Relatedne

| cannot tell if somece is interested i
what | am saying.

| cannot tell if someone is bored with
what | am saying.

71. | like to be by myself as much as | can.

Social Relatedness

liK
es
t

Language and
Communication

73. The same sound sometimes seems very loy

Beoswrand

The same sound sometimes seems v
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or very soft, even though | know it has |
changed.

Stereotypie

different, even though | know it has r
changed.

74. | enjoy spending time eating and talking wit
my family and friends.

Social Relatedness

| enjoy spending time with nnyilia

| enjoy spending time with my friends.

75. | can't tolerate things | dislike (like smells,
textures, sounds, or colors).

Sensorimotor and
Stereotypies

| cannot tolerate things | dislike.

76. | don't like to be hugged and held.

Sensorimotor and
Stereotypies

I don't like to be hugged.

77. When | go somewhere, | have to follow a
familiar route or | can get very confused and
upset.

Language and
Communication

When | go somewhere, | have to follo

a familiar route or | can get very upset.

78. It is difficult to figure out what other people
expect of me.

Social Relatedness

Measure:

The Asperger Syndrome Diagnostic Interview (ASDIillBerg et al., 2001)

1. Does he/she exhibit considerable difficulties
interacting with peers? If so, in what way?

Severe Impairments in

Reciprocal Social Interaction

(Extreme Egocentricity)

It is difficult for me to interact with
peers.

2. Does he/she exhibit a low degree of conce
a seeming lack of interest in making friends or
interacting with peers? If so, please specify:

Severe Impairmenin

Reciprocal Social Interaction

(Extreme Egocentricity)

| am not interested in making frien

| am not interested in engaging a
conversation with my peers.

3. Does he/she have problems appreciating s
cues, i.e. does he/she fail to note changes in th
social conversation/interaction or to take accou
of such changes in his/her ongoing interaction
with other people? If so, please describe:

nt

Severe Impairments

e Reciprocal Social Interactior]

(Extreme Egocentricity)

Social cues are hard for rto
understand.

4. Does he/she exhibit socially or emotionally
inappropriate behaviours? If so, in what way(s)?

Severe Impairments in

Reciprocal Social Interaction

(Extreme Egocentricity)

Does he/she exhibit socially
inappropriate behaviors?

Does he/she exhibit emotionally
inappropriate behaviors.

| often find myself engaging behaviors
that others find inappropriate.

| often find myself displaying emotiong
that are inappropriate to others.

5. Is there a pattern of interest or a specific
interest which takes up so much of his/her time
that time for other activities is clearly restridte

If there is, please comment:

All Absorbing Narrow
Interest Pattern(s)

| have interest on a specific thing that
often spend so much time on.

6. Is there a reetitive quality to his/her intere
patterns or specific interest? If so, please speci

All Absorbing Narrow
Interest Pattern(s)

7. Are his/her interest patterns based more on 1
memory than on true meaning?

ote

All Absorbing Narrow
Interest Pattern(s)

The things that interest me are ba
more on my routines than on true
meaning.

8. Does he/she try to introduce and impose
routines, rituals or interests on himself/herself i
such a way as to produce problems

for himself? If so, in what way?

Imposiion of Routines
Rituals, and Interests

Does he/she try to introduce routine:
such a ways as to produce problems?

| have certain routines that | have
follow or | will feel unease.

There are particular rituals | have to
follow or | will feel unease.

9. Does he/she try to introduce and impose
routines, rituals or interests on himself/herself i
such a way as to produce problems for others?
so, please describe:

If

Imposition of Routines,
Rituals, and Interests

My routines often bother people.

My rituals would bother people at
times.

q

?If

ee@pand Language
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Peculiaritie

11. Is his/her language ‘superficially perfe
regardless of whether or not there are
comprehension problems or other speech and
language problems? If so, please comment:

Speech and Langua
Peculiarities

12. Is his/her language formal, pedantic or ‘ove
adult'? If so, please describe:

Speech and Language

People often find my language formal |

sS,
or

y?

Peculiarities
oi¢e  Speech and Language
Peculiarities

14. Are there any comprehension problems
(including misinterpretations of literal/implied
meanings)? If so, what kind of problems?

Speech and Language
Peculiarities

I have difficulty interpreting the
implied meaning of things.

Non-verbal Communicatio

16. Is his/her body language awkward, gauche,
clumsy, strange or unusual? If so, please
comment:

nt: Problems
Non-verbal Communicatio - | have been told that my body langus -
Problems is clumsy.

I have been told that my body languag
is strange.

[

t
ribe:

Non-verbal Communicatio

Problems
18. Is his/her general expression (including fa« | Non-verbal Communicatio - | have been told that my expressions -
sometimes inappropriate? If so, please describe: Problems often inappropriate.
19. Is his/her gaze stiff, strange, peculiar, Non-verbal Communication - | have always been told that my gaze |s -
abnormal or odd? If so, please characterize: Problems odd.

ly on
the
ewp

Motor Clumsiness

Measure:

Empathy Quotient (Baron-Cohen & Wheelwright, 200filler items & Items dropped from Factor Analysizere removed]

conversation.

1. 1 can easily tell if someone else wants to eater

Cognitive Empathy

4. | find it difficult to explain to others thingbat
I understand easily, when they don’t understang
first time.

Social Skills

It is difficult for me to explain to peoplg
about things that | understand.

6. | really enjoy caring for other peog

Emotional Reactivit

rude or polite.

8. 1find it hard to know what to do ia social Social Skills - - -

situation.

12. Friendships and relationships are just Social Skille Friendships are just too difficult, st - | tend not to bother with friendshi

difficult, so | tend not to bother with them. tend not to bother with them. because they are too difficult.
Relationships are just too difficult, so | | tend not to bother with relationships
tend not to bother with them. because they are too difficult.

14. | often find it difficult to judge if somethinig Social Skills - - | find it difficult to judge if someone i

being polite.

19. | can pick up quickly if someone says one
thing but means another.

Cognitive Empathy
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21. ltis hard for me to see why some things u
people so much.

Emotional Reactivit

22. I find it easy to put myself in somebody else|
shoes.

2]

Emotional Reactivity

25.  am good at predicting how someone will
feel.

Cognitive Empathy

26. | am quick to spot when someone in a group is

feeling awkward or uncomfortable.

Cognitive Empathy

I am quick to spot when someore i

27. If | say something that someone else is
offended by, | think that that's their problem, no
mine.

Emotional Reactivity

group is feeling uncomfortable.

When someone got offended by thing
that | said, | often think that it was thei
problem.

29. | can’'t always see why someone should have  Emotional Reactivity - -
felt offended by a remark.
32. Seeing people cry doesn't really upset me. Emotional Reactivity - -
Social Skills - I tend to find social situations

35. | don't tend to find social situations confugin confusing.
36. Other people tell me | am good at Cognitive Empathy - | have been told that | am good at
understanding how they are feeling and what they understanding how others are feeling.
are thinking.
41. | can easily tell if someone else is interesie Cognitive Empath | can easily tell if someone is interes -
bored with what | am saying. with what | am saying.

| can easily tell if someone is bored

with what | am saying.
42. | get upset if | see people suffering on n Emotional Reactivit - -
programmes.
43. Friends usually talk to me about tt Emotional Reactivit - -
problems as they say that | am very
understanding.
44. | can sense if | am intruding, even if the othe Cognitive Empathy - -
person doesn't tell me.
48. Other people often say that | am insensitive Emotional Reactivity - Other people often say that | am
though | don't always see why. insensitive, though | don’t see why.
50. | usually stay emotionally detached when Emotional Reactivity - -
watching a film.
52. | can tune into how someone else feels rapidly ~ Cognitive Empathy - | can tune into how someone else feel
and intuitively. intuitively.
54. | can easily work out what another person Cognitive Empathy - -
might want to talk about.
55. | can tell if someone is masking their true Cognitive Empathy - | can easily tell if someone is masking
emotion. their true emotion.
57. 1 don’t consciously work out the rules of Social Skills - | would consciously work out the rules|
social situations. of social situations.
58. | am good at predicting what someone will do. Cognitive Empathy - -

59. | tend to get emotionally involved with a
friend’s problems.

Emotional Reactivity

Measure:
Autism-Spectrum Quotient — Adult Version (Bar

on-Ceh et al., 2001)

1. | prefer to do things with others rather than on N/A
my own.
2.1 prefer to do things the same way over N/A - -
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overagain.

3.1f I try to imagine someiing, | find it very eas: N/A - -
to create a picture in my mind.

4. | frequently get so strongly absorbed in N/A - -
thing that | lose sight of other things.

5. | often notice small sounds when others do npt. N/A - -
6. | usually notice car number plates or similar N/A - | usually notice car number plates.
strings of information.

7. Other people frequently tell me that what I've| N/A - -
said is impolite, even though | think it is polite.

8. When I'm reading a story, | can easily imagine N/A - -
what the characters might look like.

9. | am fascinated by dates. N/A - -
10. In a social group, | can easily keep track of N/A - -
several different people’s conversations.

11. | find social situations easy. N/A - -
12. | tend to notice details that others do not. N/A - -
13. | would rather go to a library than a party. N/A

14. | find making up stories easy. N/A - -
15. | find myself drawn more strongly to people N/A - -
than to things.

16. | tend to have very strong interests, which | N/A - -
get upset about if | can’t pursue.

17. | enjoy social chit-chat. N/A - -
18. When | talk, it isn’t always easy for others tq N/A

get a word in edgeways.

19. | am fascinated by numbers. N/A - -
20. When I'm reading a story, | find it difficulbt N/A - -
work out the characters’ intentions.

21. 1 don't particularly enjoy reading fiction. N/A - -
22. I find it hard to make new friends. N/A - -
23. | notice patterns in things all the time. N/A - -
24. 1 would rather go to the theatre than a N/A - -
museum.

25. It does not upset me if my daily routine is N/A - It upsets me if my daily routine is
disturbed. disturbed.

26. | frequently find that | don’t know how to N/A - -
keep a conversation going.

27. 1find it easy to “read between the lines” when N/A - -
someone is talking to me.

28. | usually concentrate more on the whole N/A - -
picture, rather than the small details.

29. 1 am not very good at remembering phone N/A - -
numbers.

30. | don’t usually notice small changes in a N/A | usually don't notice small changes in| | tend to notice small changes in a
situation, or a person’s appearance. a situation. situation.

31.1 know how to tell if someone listening to r N/A - -
is getting bored.

32.1find it easy to do more than one thinc N/A - -
once.

33. When I talk on the phone, I'm not sure wl N/A - -

it's my turn to speak.
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34.1 enjoy doing things spontaneou:

N/A

that involve pretending.

35. | am often the last to understand the poirat N/A -
joke.

36. | find it easy to work out what someoni N/A | find it easy to work out what someo
thinking or feeling just by looking at their face. is feeling by looking at their face.
37. k N/A -
38. 1 am good at social chit-chat. N/A -
39. People often tell me that | keep going on an N/A -
on about the same thing.

40. When | was young, | used to enjoy playing N/A -
games involving pretending with other children.

41. 1 like to collect information about categories N/A -
of things (e.g., types of car, types of bird, typés

train, types of plant, etc.).

42. | find it difficult to imagine what it would be N/A -
like to be someone else.

43. in N/A -
44. | enjoy social occasions. N/A -
45. | find it difficult to work out people’s N/A -
intentions.

46. New situations make me anxic N/A -
47. | enjoy meeting new people. N/A -
48. t. N/A -
49. le’ N/A -
50. | find it very easy to play games with childre] N/A -

131




Appendix E Item Content Rating Review Forms

Empathy
Category Category Specifications
Empathy Empathy is the ability to understand and put oneself irtteecs’ feelings (Baron-Cohen & Wheelwright, 2004)s one’s reaction
upon observing others’ experiences (Davis, 1980).
Iltem Rating Scale:
0 1 2 3 4
"No Fit" "Excellent Fit"
Iltem # Item Item Rating Suggested Item Revisions Is the Iten] Is the Item
Well Essential to
Written? the
Domain?
1. | Itis difficult for me to understand others’
feelings. 0 1 2 3 4 Yes / No Yes / No
2. | 1 expect other people to know what | have
experienced. 0 1 2 3 4 Yes / No Yes / No
3. | 1 am a sympathetic person. 0 1 2 3 4 Yes / No Yes / No
4. | 1 can easily tell when friends need to be
comforted. 0 1 2 3 4 Yes / No Yes / No
5. | Ican always put myself in others’ shoes.
0 1 2 3 4 Yes / No Yes / No
6. | | cannotimagine what it would be like to be
someone els 0 1 2 3 4 Yes / Nc Yes / Nc
7. | 1don't know how to respond when other peopl¢
are embarrassed. 0 1 2 3 4 Yes / No Yes / No
8. | I'am an understanding person when people tel
me their problems. 0 1 2 3 4 Yes / No Yes / No
9. | Ido not usually feel for the characters in nesvi
0 1 2 3 4 Yes / No Yes / No
10. | | enjoy reading the newspaper. 0 1 2 3 4 Yes / No Yes / No
11. | Iam good at predicting how someone will feel,
0 1 2 3 4 Yes / No Yes / No
12. | I'am quick to spot when someone in a group i
feeling uncomfortable. 0 1 2 3 4 Yes / No Yes / No
13. | I have been told that | am good at understandin
how others are feeling. 0 1 2 3 4 Yes / No Yes / No
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Other people often say that | am insensitive,

though | don't see why. Yes / No Yes / No
15. | can tell if someone is masking their true
emotions. Yes / No Yes / No
16. I would rather tell a white lie than hurt somets
feelings. Yes / No Yes / No
17. | am considered a compassionate person.
Yes / No Yes / No

If you were to group together the items you ratie8 ar 4, would these items completely represemtcttegory of Empathy?

YES NO

If NO, please indicate what items should be added:

Additional Comments:
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Stereotyped and Restricted Repetitive Patternstefdsts and Activities

Stereotyped and Restricted Repetitive Patternstefdsts and

Category

Category Specifications

Stereotyped and Restricted Repetitive Patterns ohterests and Activitiesis referring to an intense interest on certainghin

Activities and/or activities. This also includes strictly élling a routine by an individual (APA, 2000).
Iltem Rating Scale:
0 1 2 3 4
"No Fit" "Excellent Fit"
Item # Item Item Rating Suggested Item Revisions Is the Itefnls the ltem
Well Essential to
Written? the
Domain?
1. | feel distressed when things do not go as 0 1 2 3 4 Yes / No Yes / No
expected.
2. | have difficulty multitasking 0 1 2 3 4 Yes / Nc Yes / Nc
3. Being detail oriented is pleasurable to me. 1 2 3 4 Yes / No Yes / No
4. | tend to be more alert on things that intenest
0 1 2 3 4 Yes / No Yes / No
5. My choice of clothing is very limited.
0 1 2 3 4 Yes / No Yes / No
6. | find certain visual patterns very attractieeg,
the arrangement of objects, the arrangement of 0 1 2 3 4 Yes / No Yes / No
colours)
7. I memorize lists of things that interest me,reve
when they have no practical use. 0 1 2 3 4 Yes / No Yes / No
8. When | go somewhere, | have to follow a famillad 1 2 3 4
route or | can get very upset. Yes / No Yes / No
9. | like things to be exactly the same day aftgy.d
0 1 2 3 4 Yes / No Yes / No
10. | have certain routines that | have to follaw o
will feel unease 0 1 2 3 4 Yes / Nc Yes / Nc
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Stereotyped and Restricted Repetitive Patternstefdsts and

Category

Category Specifications

Stereotyped and Restricted Repetitive Patterns ohterests and Activitiesis referring to an intense interest on certainghin

Activities and/o4r activities. This also includes strictlyiéaling a routine by an individual (APA, 2000).
11. My routines often bother people.
0 1 2 3 4 Yes / No Yes / No
12. Changes to my routine would upset me.
0 1 2 3 4 Yes / No Yes / No
13. | tend to notice details that others do not. 0 1 2 3 4 Yes / No Yes / No
14. | prefer take-out food over dining in. 0 1 2 3 4 Yes / No Yes / No
15. | tend to have very strong interests, whicbtl g
upset about if | can’t pursue. 0 1 2 3 4 Yes / No Yes / No
16. | am fascinated by numbers.
0 1 2 3 4 Yes / No Yes / No
17. | notice patterns in things all the time.
0 1 2 3 4 Yes / No Yes / No
18. | tend to notice small changes in a situation. 0 1 2 3 4 Yes / No Yes / No
19. | get extremely upset when there is a sudden | 0 1 2 3 4 Yes / No Yes / No
change of plans.

If you were to group together the items you ratie8l @r 4, would these items completely representttegory of Stereotyped and Restricted Repe®tateerns of Interests and Activities?

YES NO

If NO, please indicate what items should be added:

Additional Comments:
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Deficit in Social Communication Skills: Other Prebis in Communication Skills

Category Category Specifications
Deficit in Social Communication Skills: Other Problems in Communication Skillsiclude the displaying of inappropriate motor agctidy an individual during social
Other Problems in Communication Skills interactions, personal feelings of inability to oest with others, inability to understand strategequired in a social situation, and
negative preference on reacting to social situation
Item Rating Scale:
0 1 2 3 4
"No Fit" "Excellent Fit"
Item # Item Item Rating Suggested Item Revisions Is the Itefnls the ltem
Well Essential to
Written? the
Domain?
1. | am concerned about my lonelin¢ 0 1 2 3 4 Yes / Nc Yes / Nc
2. | prefer to be alone than in a gra 0 1 2 3 4 Yes / Nc Yes / Nc
3. | am frustrated about not having friends.
0 1 2 3 4 Yes / No Yes / No
4. I always think that my choice is the only choicg
that others should go with. 0 1 2 3 4 Yes / No Yes / No
5. | enjoy working on puzzle: 0 1 2 3 4 Yes / Nc Yes / Nc
6. I would not easily change my behaviour even i
others were present. 0 1 2 3 4 Yes / No Yes / No
7. It is difficult for me to accept criticism.
0 1 2 3 4 Yes / No Yes / No
8. | find conflict management difficult. 0 1 2 3 4 Yes / No Yes / No
9. I understand why people need personal space
0 1 2 3 4 Yes / No Yes / No
10. | understand the reason for others’ need of
privacy. 0 1 2 3 4 Yes / No Yes / No
11. | would rather go out alone than with someone||
know. 0 1 2 3 4 Yes / No Yes / No
12. Meeting new people is usually easy for me.
0 1 2 3 4 Yes / No Yes / No
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13.

| feel comfortable being in a social situatwith

others 0 Yes / Nc Yes / Nc
14. It is almost impossible for me to function in

groups. 0 Yes / No Yes / No
15. | am considered a loner by those who know m

best. 0 Yes / No Yes / No
16. It is difficult to figure out what other people

expect of me. 0 Yes / No Yes / No
17. It is hard for me to see why some things upset

people so much. 0 Yes / No Yes / No
18. New situations make me anxious. 0 2 3 Yes / No Yes / No
19. | enjoy meeting new people. 0 3 Yes / No Yes / No

If you were to group together the items you rate@ @r 4, would these items completely represemtttegory of Other Problems in Social Communicafkills?

YES NO

If NO, please indicate what items should be added:

Additional Comments:
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Deficit in Social Communication Skills

: Problems$Amgmatic Language

Category

Deficit in Social Communication Skills:
Problems in Pragmatic Language

Category Specifications

Problems in Pragmatic Languageefers to difficulties in social use of languagederstanding and applying the rules in social
communication. This involves the lack of abilitiegh respect to: use of language, change of langueagd following rules of
communication (American Speech-Language-Hearing@aton, 2009). Examples include the use of faeigressions, verbal ang

non-verbal signals.

Iltem Rating Scale:

0 1 2 3 4
"No Fit" "Excellent Fit"
Iltem # Item Item Rating Suggested ltem Revisions Is the Itefnls the Item
Well Essential to
Written? the
Domain?
1. | have been told that my words are often
unrelated to the conversatic 0 1 2 4 Yes / Nc Yes / Nc
2. | am often told not to interrupt when others are|
talking. 0 1 2 4 Yes / No Yes / No
3. | am often told that | should look at the peobl
am talking to. 0 1 2 4 Yes / No Yes / No
4. Sometimes | am not aware that my words have
made people feel uncomfortable. 0 1 2 4 Yes / No Yes / No
5. I don’t mind having a conversation with severaj
people at the same time. 0 1 2 4 Yes / No Yes / No
6. It is difficult for me to initiate conversation.
0 1 2 4 Yes / No Yes / No
7. I am good at making friendly conversation with
people | just met. 0 1 2 4 Yes / No Yes / No
8. I find it difficult to know when it is my turrot
talk during a conversation. 0 1 2 4 Yes / No Yes / No
9. | can easily tell if someone is interested iratvh
am saying. 0 1 2 4 Yes / No Yes / No
10. It is difficult for me to understand social sue
(e.g., body language). 0 1 2 4 Yes / No Yes / No
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Category Category Specifications
Deficit in Social Communication Skills: Problems in Pragmatic Languageefers to difficulties in social use of languagederstanding and applying the rules in social
Problems in Pragmatic Language communication. This involves the lack of abilitigéh respect to: use of language, change of langueatd following rules of
communication (American Speech-Language-Hearing@aton, 2009). Examples include the use of faeigressions, verbal ang
non-verbal signals.
11. | have been told that my facial expressions ar¢
often inappropriate. 0 1 2 3 4 Yes / No Yes / No
12. | find it difficult to know when someone is hgi
polite. 0 1 2 3 4 Yes / No Yes / No
13. | have difficulty knowing how to keep a
conversation going. 0 1 2 3 4 Yes / No Yes / No
14. | am often the last to understand the poirat of
joke. 0 1 2 3 4 Yes / Nc Yes / Nc
15. | often have difficulty ending a conversation.
0 1 2 3 4 Yes / No Yes / No
16. People often find my language formal.
0 1 2 3 4 Yes / No Yes /No
17. When | take tests, | tend to do better on ipielti
choice questions than essay questions. 0 1 2 3 4 Yes / No Yes / No
18. Sometimes | am not aware that | am talking top
loudly. 0 1 2 3 4 Yes / No Yes / No
19. | have been told that my tone of voice does no|
change when | speak. 0 1 2 3 4 Yes / No Yes / No

If you were to group together the items you ratie8l @r 4, would these items completely represemtttegory of Problems in Pragmatic Language?
YES NO

If NO, please indicate what items should be added:

Additional Comments:
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Sensorimotor and Stereotyped Patterns of Behaviours

Category

Sensorimotor and Stereotyped Patterns of Behaviours

Category Specifications

Sensorimotor and Setereotyped Patterns of Behaviosis defined as displaying of unusual motor actiopaib individual
regularly (APA, 2000). Hyper- and/or hypo- sendjivn objects/things (Barnhill, 2007; Hurlbutt &@&lmers, 2004) are also
included in this category.

Iltem Rating Scale:

0 1 2 3 4
"No Fit" "Excellent Fit"
Item # Item Iltem Rating Suggested Item Revisions Is the Itefnls the ltem
Well Essential to
Written? the
Domain?
1. I have been told that my postures are awkwarg
0 1 2 3 4 Yes / No Yes / No
2. I have been told that my behaviours are
repetitive. 0 1 2 3 4 Yes / No Yes / No
3. | enjoy having my picture taken. 0 1 2 3 4 Yes / No Yes / No
4. | avoid hugging others. 0 1 2 3 4 Yes / No Yes / No
5. It is important for me to notice how food fewls
my mouth. 0 1 2 3 4 Yes / No Yes / No
6. I am very sensitive to the way my clothes feel
my skin. 0 1 2 3 4 Yes / No Yes / No
7. How my clothes feel is more important than how
they look. 0 1 2 3 4 Yes / No Yes / No
8. | am sensitive to smells. 0 1 2 3 4 Yes / No Yes / No
9. Some textures that do not bother others tend tp
bother me a lot. 0 1 2 3 4 Yes / No Yes / No
10. Sometimes a high-pitched noise can be paiofu t
my ears. 0 1 2 3 4 Yes / No Yes / No
11. | have been told that | have an unusual voice.
0 1 2 3 4 Yes / No Yes / No
12. Sometimes | have to cover my ears to block oyit
painful noises (for example, vacuum cleaners)| 0 1 2 3 4 Yes / No Yes / No
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13.

Sometimes things that should feel painful ate 1

(for example, when | hurt myse 0 1 2 4 Yes / Nc Yes / Nc

14. | often notice small sounds when others do no{.
0 1 2 3 4 Yes / No Yes / No

15. Spinning around calms me down when | am

feeling stressed. 0 1 2 3 4 Yes / No Yes / No
16. | can easily get overwhelmed with multiple

sensations at the same time. 0 1 2 3 4 Yes / No Yes / No
17. | often find myself engaging in behaviours that

others find inappropriate. 0 1 2 3 4 Yes / No Yes / No

If you were to group together the items you rate8l ar 4, would these items completely represemtttegory of Sensorimotor and Stereotyped PattéfBshaviours?

YES

NO

If NO, please indicate what items should be added:

Additional Comments
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