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ABSTRACT

Individuals with Asperger syndrome (AS), an autspectrum disorder, are
characterized by average to superior intelligenb#genat the same time experiencing
severe and pervasive deficits in social interactWwhile many individuals with AS report
that they keenly desire social relationships, thmlzination of repeated social failures
and intelligence sufficient to appreciate thesédllifties increases the risk for developing
depression, anxiety, and other mental health casg@rantam, 1998; 2000).

Emotional intelligence (EIl) is a construct thatesf potential to understand
individual emotional and social characteristicse Tinoad purpose of the two studies in
this project was to examine ability and trait agmives to El to understand if El offers
enriched understanding of social outcomes in A8thien, this study explored El,
executive functions (EF), and theory of mind (Taf@lunderstand whether EI singularly
or in combination with other theoretical explanaidest accounts for social outcomes in
individuals with AS.

The participants in this study were 25 young adiatged 16-21) diagnosed with
AS in Alberta and Manitoba. In study 1, trends difterences between AS and
normative groups were examined. Further, corredadiod multiple regression were
employed to explore relationships amongst varialitesults indicated that trait El was
impaired for individuals with AS; however ability as intact. Regression analyses
revealed that trait and ability EI together preelic67% the variance for self-reported
interpersonal skills and 31% of the variance faep&reported social skills. Trait El
alone predicted 19% of the variance for self-reggbdocial stress.

In study 2, EI, EF, and ToM were explored as predscof social outcomes. Low
correlations between EF and outcome variables yed further analysis with this
particular set of variables. Multiple regressiongadures revealed that together ToM and
trait El predicted 33 % of the variance for selpoged Social Stress. The findings
suggest that including ToM and El measures in assest protocols for individuals with

AS provides important information to inform intentens.
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CHAPTER 1
General Introduction and Overview

Various hypotheses have been advanced to expkaisaitial deficits experienced
by individuals with Asperger syndrome (AS) or Agpardisorder. Amongst these,
deficits in theory of mind (Baron-Cohen, O'Riord&tone, Jones, & Plaisted, 1999) and
executive functions (Ozonoff, Pennington, & Rogéd&91a) have predominated the
literature. While both of these theoretical exptaores offer some insight into the social
difficulties in AS, neither fully accounts for thmpaired social skills of individuals with
AS (Bonli, 2005; Shamay-Tsoory, Tomer, Yaniv, & Aba-Peretz, 2002). Emotional
intelligence (El) is an emerging construct thagashering evidence and has been shown
to be predictive of social outcomes in typicallywe®ping individuals (Lopes et al.,
2004; Lopes, Salovey, Cote, & Beers, 2005; Sumndtrfi€loosterman, Antony, &
Parker, 2006), but has not yet been examined imithehls with AS. The purposes of the
studies in this research project are to 1) exammetional intelligence (El) in
individuals with AS and 2) to investigate defiditsEl as an alternative explanatory
hypothesis for the social difficulties of individsavith AS.

Background

In 1944, the Viennese physician, Hans Aspergeiriesd a group of children
who were affected by a severe, but sometimes vaatlexiflaged social impairment (U.
Frith, 1991) he termed *autistic psychopathy’. Véhiisperger initially described the
syndrome in 1944, it was not until 1981 that Lovieng’s seminal work re-introduced
Asperger syndrome (AS) to North American reseasched practitioners. Subsequently,
a myriad of research on the topic has been cond{&ie, Volkmar, & Sparrow, 2000).
Since the inclusion of tentative diagnostic craefor AS in both the Diagnostic and
Statistical Manual of Mental Disorders (DSM; AmeamcPsychiatric Association) and the
International Classification of Diseases (ICD; Wadealth Association), there has been
a reported increase in the clinical incidence of(R@mbonne & Tidmarsh, 2003; Wing
& Potter, 2002). Recent estimates of prevalencgeaavidely from 2.5 per 10,000
children (Fombonne & Tidmarsh, 2003) to 36 per @0,6hildren (Ehlers & Gillberg,
1993). Anecdotally, many believe that the numbeaattial cases is very difficult to



establish because of various issues in epidemabgtudies. For example, differing
diagnostic schemes are often used, making comparisetween studies difficult (Klin,
Pauls, Schultz, & Volkmar, 2005b). Additionally, maindividuals with AS are not
diagnosed until later in life (Attwood, 2007; BardaHarvery, Porter, & Prior, 2001),
and thus are likely missed in studies focusinglitdbood prevalence.

In contemporary understanding, AS is characteraedne of the pervasive
developmental disorders (PDD) or autism spectrwsarders (Wing, 1979). It is
expressed through impairments in social interactommunication, behaviour, and
language (Wing, 1981a). While considered as ortbeoPDDs, AS is usually
differentiated from ‘classical’ or Kanner’s autigid. Frith, 1991) or Autistic Disorder
(AD) by the degree of cognitive impairment, the rseuof early speech development,
(Wing, 1981a) and age of onset. In contrast todhaigh classical autism, individuals
with AS have average to above average intelligamcktheir speech and language
develops similarly to that of typical children imetfirst three years of life. Additionally,
highly specialized skills and circumscribed intésgg.g. specialized knowledge about a
specific and restricted topic) are often presemdaividuals with AS (Wing, 1981a).

While individuals with AS typically have averagedoperior intellect, they often
have limited understanding of their own emotiond e emotions of others and
demonstrate deficient skills in social contextdlf@rg, 2000; Wing, 1981). Impaired
social interaction skills are considered to beghmary deficit in AS. The desire to
succeed in social contexts, combined with awareoksscial difficulties and frequent
negative reactions and/or avoidant behaviour oérsthas been linked to an increased
likelihood of affective, anxiety, and conduct diders (Ghaziuddin, Weidmer-Mikhail, &
Ghaziuddin, 1998; Szatmari, Bartolucci, & Bremri389; Tantam, 1988, 2000).
Purpose of Dissertation

The purposes of the studies were: 1) to investitjeteise of emotional
intelligence (El) measures for individuals with AJ,to explore El as it relates to and
predicts social deficits experienced by individuaith AS, and 3) to explore the
potential of EI, ToM, and EF either singularly ardombination to predict social
outcomes. Given the social difficulties experienbgdndividuals within this group, it

was anticipated that information about the EI @ tdroup would reveal clinically and



educationally-relevant information to assist ineriron planning. Despite increased
interest and research in both AS and El, no knasearch has been conducted that
examines El in individuals with autism spectrunoditers. The studies were primarily
oriented to increase understanding of the sociatemal functioning of individuals with
AS, through an examination of the utility of theenging construct of El for individuals
with AS.

Review of the Literature
Asperger Disorder

Diagnostic criteria.There have been various iterations of the diagoastteria,
however, the current ‘gold standards’ for diagnesesfound in théCD-10 andDSM-IV.
“BecauseDSM—IVandICD-10 contain similar criteria and differ only slightiy their
descriptive text, individuals meeting criteria hyecset of standards generally do by the
other as well” (Miller & Ozonoff, 2000, p. 227).

Within thelCD-10 (World Health Organization., 1992) and b8M-1V
(American Psychiatric Association & DSM-IV, 1994 is considered distinct from the
other PDDs (autistic disorder, Rett disorder, diolold disintegrative disorder, and
pervasive developmental disorder-not otherwiseifpdfand from schizophrenia. In
both systems, individuals with AS are describetiasng significant and sustained
impairment in social interactions and restricteghatitive, and stereotyped patterns of
behaviour, interests, and activities. For a diagnosAS to be considered, the
aforementioned behaviours must occur within theexdrof normal development in the
domains of language, cognition, self-help skildagtive behaviour, and curiosity about
the environment in childhood (see Appendix A fagfostic criteria).

Both “theDSM-IVandICD-10require that the criteria for autistic disordet he
met at any point in development, thus precludimigagnosis of AS in any individuals
who meet or have ever met criteria for autistiodigr (the so-called ‘precedence rule’)
(Eisenmajer & Prior, 1996; S. D. Mayes, CalhourCites, 2001; Miller & Ozonoff,
2000). However, this criterion has been criticiasdnaking a diagnosis of AS “virtually
impossible” (Mayes, Calhoun, & Crites, 2001, abdrand difficult for clinicians to
understand. The confusion and controversy hasibatgd to the common practice of

modifying criteria for research and has fuelleceesh examining the sources of validity



evidence for AS as a distinct diagnostic categboyclarify operational definitions for

AS groups, research inclusion criteria often fobosuggestions of leading researchers in
the field (see Szatmari et al., 2005, Wing, 2060).example, some researchers suggest
that clearly defining the group in question via keipinclusion criteria will increase the
likelihood that results can be compared to othadiss (Wing, 2000). This and other
suggestions to improve subject selection proceduilebe discussed in the respective
methodologysections for each study.

Validity

A body of research has attempted to ascertaindhdity of AS as a unique
diagnostic entity (C. Gillberg, 1998; Klin & Volkma2003; Klin, Volkmar, Sparrow,
Cicchetti, & Rourke, 1995; Kurita, 1997; Miller &z0noff, 2000; Myhr, 1998; Ozonoff,
Rogers, & Pennington, 1991a; Prior et al., 1998apter, Mesibov, & Kunce, 1998;
South, Ozonoff, & McMahon, 2005; Szatmari, 1992)@0Szatmari et al., 1989;
Szatmari, Bryson, Boyle, Streiner, & Duku, 2003; ibury-Smith, Klin, & Volkmar,
2005). In the midst of this research, however,iclams have persisted in diagnosing AS,
often using idiosyncratic, uncertain, and non-stadcriteria (Ghaziuddin, Tsai, &
Ghaziuddin, 1992). As a result, there has beem@ease in the incidence of AS, while
at the same time, the criteria have been undeeweaind are considered questionable by
some (Prior et al., 1998). Consequently, some ts#drresearch examining differences
between disorders and using these definitionsassdly research participants is
methodologically flawed (Szatmari, 2005) and leaveso further ahead in efforts to
validate the disorder. There are, however, sewg@atoaches to addressing these
definitional discrepancies in research with thigipalar group. Approaches to research
design that address this issue are discussed nespectivenethodologysections.

Validity may be defined as “a statistical relatibipsbetween the results of a
particular procedure and characteristic of intertstt is, between a contrived procedure
and other independently observed events”(FranZ¥0)2 These relationships are
commonly described in terms of content, critericamcurrent, and construct validity
(Anastasi, 1982), however, various additional teamgear in the research.
Consequently, validity is a complex construct amaldistinctions made between various

‘types’ of validity are often confusing and uncémtaf not complete contradictions



(McDonald, 1999). To illustrate the problem of catipg and confusing terminology,
one needs only to conduct a search of the litegadnrAS and autistic disorder. Studies
purporting to examine the external, internal, aradjdostic validity of the construct
abound (for examples, see Klin & Volkmar, 2003; IBhl& Ozonoff, 2000; Szatmari,
2005). Furthermore, within studies, discussiongtbér ‘validities’ purporting to
examine discriminant and convergent validity, faakdity, and predictive validity (see
Volkmar & Klin, 2000) are used as would be expegctelile at other times, the
meanings do not coincide with common usage in nmreasent texts, and thus add to the
confusion in the field. Consequently, it is impoittéo review these
definitional/terminological issues as they pertainhe discussion of the validity of AS,
and propose some operational definitions.

Historically, the measurement literature has doquetvarious ‘types’ of
evidence for validity; however, the current viewthat construct validity is the over-
riding or umbrella validity that encompasses dflestvalidities, each of which is
considered a procedure to provide evidence fortaaetsvalidity (McDonald, 1999). As
is the case in many fields, terminology may changpending on the field of study it
originates from and trends in research. For thipqmes of these studies, construct
validity will be viewed as the over-riding validityVhile these studies were not intended
to directly address issues of validation, the detaerated may provide additional
evidence that likely has implications for construalidation in the fields of AS and El.
Validity for the Diagnostic Category: Addressing thautology

As mentioned previously, claims that strict adheesto diagnostic criteria make
diagnosis of AS “virtually impossible” (Mayes, Calim, & Crites, 2001, abstract)
contribute to the complexity of conducting reseasdt this group. Further, the apparent
tautology of using the same criteria to differetgibetween groups and measure
outcomes has led to the argument that researttisimtea consistently results in circular
reasoning. The following section provides an ov@mwof the issues that complicate the
diagnosis of AS and outlines the some of the comproblems inherent in existing
research.

Historically, the validity of the diagnostic categdor AS has been controversial.

Diagnostic confusion and the similarity of AS witlgh functioning autism/autistic



disorder were evident as early as Wing’s (1981akywhich introduced the syndrome
to the North American audience. As an example, ing/g paper which was written prior
to AS being officially included in the ICD or DSM]|| of the cases she described had
previously been diagnosed with high functioningsaat(HFA), “but were now
adolescents or young adults with good languagéssk$zatmari, 2005, p. 231). Others
have asserted that Asperger’s cases would noyldaiform to the current AS criteria
(Miller & Ozonoff, 1997). While there appears to dgeneral consensus that the absence
of a speech delay in early years is the differéintigfeature for AS and HFA (Szatmari,
2005), this has been a common source of contro®@dkmar & Klin, 2005). Many
argue that this criteria is arbitrary and thattike groups are not significantly different
(Eisenmajer et al., 1998; S. D. Mayes et al., 2@¥gnoff, Rogers, & Pennington,
1991b). Others note different outcomes (Szatmaghér, Fisman, & Streiner, 1995) and
distinct neuropsychological profiles (Klin et @995; A. J. Lincoln, Courchesne, Allen,
Hanson, & Ene, 1998) for individuals without a laage delay when compared to those
with a language delay. Finally, information gattietierough the DSM-1V trials indicated
various differences between the HFA and AS groWjogkfmar, 1996). The search for
evidence of the validity of the AS diagnostic catgghas been further complicated by
the common use of modified versions of DSM-1V obKZO criteria and by the adoption
of differing diagnostic formulas outside of the epted systems in research (see
Attwood, 1998). Consequently, much of the existiegearch on AS is based on differing
diagnostic criteria, which does not facilitate caripon across studies.

To provide external evidence for the validity abaonomy, fundamental
‘candidate’ features of a disorder need to be ifledt These candidate features should
relate to differences in outcome, aetiology, opogse to intervention (Szatmari, 2005).
Szatmari (2005) suggests that in the case of A, flindamental characteristic is
preserved structural language abilities” (Szatn2&5, p. 233) and that this accounts for
differences in presentation and prognosis. Howenvken language ability is used as the
differentiating feature, it is logical to expecatitonsistent differences would exist in the
language domain (and domains heavily influencethbguage development). Thus, to
avoid circular reasoning and to provide evidencdhe external validity of AS,

differences need to be demonstrated in areas ththedanguage if it is used as part of



the inclusion criteria (for example, motor skillspetitive behaviours, circumscribed
interests, etc). Consequently, it becomes impottaakamine outcomes in domains not
directly related to language. To avoid tautologmabrs in these studies, the intact
structural language criteria was retained (seensaat2005); however, EI was examined
as a domain that is relatively distinct from lange®r verbal ability (Mayer, Salovey, &
Caruso, 2004 Finally, while these studies were not designed to examihaityathe
findings may have implications for clarifying theagnostic dilemma in terms of
divergence and/or convergence with El.
Social-emotional Deficits in Asperger Syndrome

The presence of social and emotional difficultias been widely accepted as a
hallmark of AS. In most systems of classificationd an research, one of the primary
features of AS is the failure to develop age-appabd@ social skills, despite typically-
developing cognitive and language skills (Barnt@001; Gutstein & Whitney, 2002).
Wing (1981b) summarized the social interactioniclifities of individuals with AS as
including: an absence of reciprocal social intecagtdifficulties understanding hidden or
implicit rules of socialization; naive and/or inappriate social behaviours; and a lack of
empathy. Various researchers have further outhmegknesses in appreciating social
cues and socially/emotionally inappropriate behargpdifficulty behaving according to
social conventions (Tantam, 1991), difficulty segsieelings of others, detachment from
the feelings of others, and avoidance of othegzeference for being alone (Szatmari et
al., 1989). Additionally, atypical cognitive stylaad idiosyncratic behaviours likely
contribute to the social-emotional difficulties imduals with AS experience with peers
(Ehlers & Gillberg, 1993). Significant difficultiedeveloping social competencies,
despite an eagerness to connect with others, legsamyanced to explain difficulties in
interpersonal relationships and work environmeh@fam, 1991, 2000). Further, these
difficulties have been hypothesized to influence dievelopment of co-morbid conditions
(Ghaziuddin et al., 1998; Tantam, 1988). Failuredonect socially has far-reaching
implications for quality of life and long-term owmes (Gutstein & Whitney, 2002;
Shaked & Yirmiya, 2003; Szatmari, 2008evere and noticeable behavioural issues,

increased probability of developing clinical deiea (Ghaziuddin et al., 1998), and/or



anxiety and suicide ideation (C. L. Gillberg, 1992ing, 1981b) are also significant risks
for those with AS.
Theories of Social-emotional Deficits in AS

While it is widely acknowledged that deficits incg&l-interaction and social-
emotional functioning reflect the core behaviowtelicit in AS, some theorists suggest
that deficiencies in cognitive processes are resiptsfor these difficulties. Deficits in
theory of mind (ToM) (Baron-Cohen, Leslie, & Fritt985; Leslie, 1994) and executive
dysfunction (Ozonoff, Pennington et al., 1991a)enbgen advanced as cognitive
explanations for social deficits specific to autispectrum disorders. In contrast, others
have argued that emphasis on cognitive explanatiwedooks the role of emotional
experience in successful social interactions (sébe®y, 1991; Dyck, Ferguson, &
Shochet, 2001). Consequently, some alternate thealrexplanations implicate
deficiencies in emotional processes or the combafifeatts of cognitive and emotional
deficits to explain the socialization difficultie$ those with AS. The following sections
provide an overview of existing explanatory hypateefor the social deficits in AS.

Cognitive explanationsloM, sometimes called ‘mind-reading’ or ‘mentaig’
(Baron-Cohen, 1995) is explained as the abilitsetmgnize that others have thoughts,
feelings, beliefs, and perceptions different fromn own (Astington, Harris, & Olson,
1988; Happe & Frith, 1996). Individuals with AS lealveen hypothesized as having a
deficit in ToM; however, most studies have only dastrated that individuals within the
broader classification of autistic disorder (inchglthose with average or above average
intelligence) have impairments in this area (Ba@when et al., 1999; Happe & Frith,
1996; Leslie & Frith, 1987). Conflicting data fromumerous studies suggest that, in
contrast to individuals with autistic disorder {ogh functioning autism), individuals
with AS actually have intact ToM skills (Bowler, 98; Ziatas, Durkin, & Pratt, 1998).
However, the application of these skills in reé-Bocial situations remains problematic
for individuals with AS (Dissanayake & MacintosijaB). Some authors assert that ToM
skills are indeed impaired in AS, but note that niasM tasks have a ceiling at a
developmental age of approximately 6 years. Coresgtyy adult measures of ‘advanced’
ToM have been developed (see Baron-Cohen, et @F; Xdin et al. 2000).



Disordered executive function (EF) or ‘executivesfiyction’ has been proposed
to explain social deficits in individuals with AShe are able to pass ToM tasks
(Ozonoff, Pennington et al., 1991a). EFs includecg cognitive skills such as
planning, cognitive and behavioural flexibility,ilily to inhibit a prepotent response, set-
shifting or mental flexibility, and working memorRifficulties with EFs have also been
put forward as a causal hypothesis for the sodiftualties of individuals with PDDs.
However, while various EFs have been shown to lpairad in individuals with AS, a
direct link has not been documented between swo@dirments common to PDDs and
either EF or ToM (Dissanayake & Macintosh, 2003fft&n, Pennington, Wehner, &
Rogers, 1999). While neither ToM nor executive tiores have been shown to account
for significant variance in social interaction epetitive behaviours, it appears that a
pattern of neuropsychological strengths and weaasesay impact social functioning
(Joseph & Tager-Flusberg, 2004). However, no difemneuropsychological pattern that
is unique to individuals with PDDs has been idégdifat this time (Kleinhans,
Akshoomoff, & Delis, 2005).

Frith (1989) hypothesized that weak central cohegeatcounts for the social
difficulties of those with autism and PDD’s. In ttieeory of weak central coherence, a
tendency to attend to parts, rather than to unaledsthe ‘gestalt’ of a situation is
hypothesized to lead to fractured understandirgpofal interactions. More recent
refinements to this theory have proposed that weeakral coherence and ToM deficits
combine to account for the social difficulties bbse with autism (Frith & Happe, 1996).
However, there are mixed results in research examihis theory (see Mottron, Burack,
Stauder, & Robaey, 1999; Plaisted, Swettenham, &RE999) and the
neuropsychological profile associated with thisotlyehas not been systematically
examined (Tager-Flusberg, Joseph, & Folstein, 2061yther, measures of weak central
coherence are not widely available. Consequerttiy,nhodel was not examined in these
studies.

Emotion-based explanationd/hile Asperger himself noted a “dissonance of
cognition and affect” (pg. 79, Frith, 1991) in tinelividuals with whom he worked, and
many other researchers have documented difficuliipsocessing of emotion, few

studies have definitively demonstrated the linkagetn affective abilities and difficulties



in social interaction for those with AS. Gillberg©901) classified autism, and
consequently AS, as a disorder of empathy. He thestthe construct of empathy as
“the ability to conceptualize other people’s inmarlds and reflect on their thoughts and
feelings” (Gillberg, 1991, p. 835). While seemingiynilar to the ToM view, in this
approach ToM is seen as one of various skillsahaprerequisites required for more
complex empathic skills. In other words, an underding that others have thoughts,
beliefs, and feelings must precede an empathioresp To further understand the role
of empathy in PDD subtypes, Dyck, Ferguson, anccBétts (2001) construct of
empathic ability did differentiate AD, but not AfBpm other clinical groups (Attention
Deficit Hyperactivity Disorder, Mental Retardatiohnxiety Disorder). Empathic ability
for this study was measured by the Emotional ReitiognScales (ERS) which is
described to measure component abilities that ibuté to empathy: recognition of facial
expressions; understanding emotional consequemc#siations; reasoning incongruous
emotions; and understanding emotional vocabulatyeMintelligence was included as a
covariate, those with AS differed in empathic apifrom the control group and an
‘Anxious’ group, but not from other clinical grougsowever, the authors argued that a
pattern of deficits demonstrated on cognitive, etmpaand ToM measures was most
promising for the differentiation of AD from AS (IBl¢, Ferguson, & Shochet, 2001).
Combined explanation§&ome researchers propose that the social diffesuttf
those with AS are due to a complex combinationfigiciive and cognitive deficits not
accounted for by any single prevailing model (Shaihsoory et al., 2002). In a similar
spirit, Baron-Cohen and Wheelwright (Baron-Cohelv&eelwright, 2004) assert that
the construct of empathy does not belong puretiiegnaffective domain but combines
both cognitive and affective elements. ToM (Astorget al., 1988; Leslie, 1994), or
‘mind-reading’ (Baron-Cohen, 1995), is describec@&sgnitive approach to empathy. In
contrast, the affective approach “defines empaghgraobserver’'s emotional response to
the affective state of another” (Baron-Cohen & Wheight, 2004, p. 164) and includes
matching the feeling of the observed individuahaving other appropriate feelings (such
as concern or compassion) in light of an obsermdividual’'s experience. Intuitive
empathy or intuitive mentalizing (Klin, et al, 2008 considered as the automatic

emotional response to an individual’s situation enthought to be impaired in those
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with AS. Intuitive empathy would thus be includesiam affective component of the
broader construct of empathizing skills. Althougkre is evidence to suggest that
individuals with AS experience success on mentaiizasks that can be solved with
reasoning (i.e. many of the traditional laboratéoM tasks), intuitive mentalizing
remains problematic (Castelli, Frith, Happe, & kri2002; Frith, 2004; Klin et al., 2000).
In other words, when given time to process the itvgnaspects of ToM tasks,
individuals with AS are generally successful. Imirast, performance in naturalistic
situations (where responses need to be automststjliimpaired for these individuals.

Various theories have been advanced to explaisdbial deficits of those with
autism spectrum disorders, including AS. Linesesielarch examining deficits in
executive function and ToM as explanations fordbee deficits (social interaction) in
individuals with autism spectrum disorders have mhated the literature (Tager-Flusburg
et al., 2001). Despite the large body of literatareestigating EFs and ToM, neither
theory has been successfully supported as theitiledicause of social difficulties in AS.
Although various measures of executive functionseehzeen developed that may benefit
the inquiry into social-emotional abilities in ineluals with AS, ToM measures have
proven problematic. Most existing and accepted Tasks provide little or no
information about their psychometric properties.sfish, it is difficult to be confident
that tasks purporting to measure this construcaeangally providing information about
ToM. Consequently, it is important to examine ofbetential constructs that may
enhance understanding, in light of the contribigiohthe two leading theories, using
measures that have been demonstrated to be rediatyiealid.
Performance of Individuals with PDD in Emotional fain

Individuals with AS are often reported as displayiimited empathy (Baron-
Cohen, 2003; C. L. Gillberg, 1992). Few studiesyéwer, have examined empathetic
abilities in specific subcategories of PDD in threa or in other aspects of emotional
understanding and processing. Examinations of tafeeabilities within the broad PDD
category have demonstrated atypical recognitionexipdession of emotion (Capps,
Yirmiya, & Sigman, 1992; Macdonald et al., 1989% veell as deficits in the perception
of facial emotior{Weeks & Hobson, 1987). Various researchers haeradted marked

impairments in the ability to discriminate and/otegrate perceptions of facial, gestural,
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and vocal emotional expression (Hobson, 1986a, i;98pokiktjien et al., 2001),
difficulties labelling emotions (Davies, Bishop, Madead, & Tantam, 1994; Yirmiya,
Sigman, Kasari, & Mundy, 1992), and an absencergfathic reaction to the stress of
others (Sigman, Kasari, Kwon, & Yirmiya, 1992) mdividuals with PDD. More recent
work with fMRI has described qualitative differesde the way that those with AS
process facial expressions (Grossman, Klin, Cag&téfolkmar, 2000); process
information on emotionally-based tasks (Baron-Coéteal., 1999; Critchley et al., 2000;
Wang, Dapretto, Hariri, Sigman, & Bookheimer, 2QG#)d, integrate various skills
related to emotional processing (Hall, Szechtmahla&amias, 2003). Although
individuals with AS appear to cope adequately itiotional information in laboratory
situations (Hobson, 1986b), natural environmentepbfficulties because these same
individuals struggle with the emotional aspectsafial interactions (Dissanayake &
Macintosh, 2003). Mixed findings on direct measwksmpathy (Baron-Cohen &
Wheelwright, 2004; Dyck et al., 2001) may mean¢hame factors other than poor
empathy contributing to the social deficits of thagth AS. Though difficulties in the
domain of socialization have long been recognipedl recently have researchers argued
for an explicit connection between socializatiofficlilties and impairments in emotional
processing (Dyck et al., 2001; C. L. Gillberg, 1992nge, Brereton, Gray, & Einfield,
1999).
Limitations in Research of Asperger Syndrome araaEemotional Deficits

In light of the reported social difficulties of tb® with AS and the potential for
developing co-morbid disorders, assessment of emalitcompetencies and processing
skills may provide insight into the interventionedls of individuals with AS. Studies of
the performance of individuals with AS on constsuelated to social and emotional
functioning have been conducted using various mreasaocluding: Student Social
Attribution Scale (SAS: Bell & McCallum, 1995); Gtien’s Depression Inventory
(CDI: Kovaks, 1992); The Children’s Attributionatye Questionnaire (CASQ:
Seligman, et al., 1984) (see Barnhill, 2001); Sdslalls Rating System (SSRS:Gresham
& Elliot, 1990); Child Behavior Checklist (CBC: Aehbach, 1991 ); and, the Child and
Adolescent Social Perception Measure (CASP: Md&iHns, et. al, 1995)(see Koning,
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2001). However to date, no known studies have coatphiese measures to EI measures
nor has El been examined in individuals with AS.

While various researchers have explored the rotaetilominant theories in
understanding social impairment in PDDs, none lexydored the emerging field of El
for its implications for this group. Additionallypuch of the current literature has
explored the dominant theories in the broader PDpufation without differentiating
between individuals on extreme ends of the ‘spettho likely have significantly
different cognitive and/or language skills. Diffaces in these areas may significantly
impact individual experiences and the way thataitsfimpact daily living. As such, it is
important that the range of cognitive and langusigks be clarified so as to promote a
richer understanding of the factors that impacséwith AS.

Emotional Intelligence

Proponents of El suggest that the construct fat## an enhanced understanding
of individual differences (beyond that accounteddy personality and intelligence) and
may impact important theoretical outcomes, suctoagl skills and general quality of
life (Austin, Saklofske, & Egan, 2005). Over thespavo decades, theorists have
generated several distinctive models of El andpvemlominant approaches have
emerged: ability and trait El. The ability modefrfaulated by Mayer et al. (1990; Mayer
et al., 2000), and captured within the Mayer-Saye@aruso Emotional Intelligence
Tests (e.g., MSCEIT; Mayer, Salovey, & Caruso, 2008efines EI as involving the
abilities to: a) accurately perceive emotions iegeif and others; b) use emotions to
facilitate thinking; ¢) understand emotional megsinand d) manage emotions. In
contrast, Bar-On (1998) proposed a trait approadatefining and assessing the emotional
guotient (EQ). In the Bar-On EQ-i (Bar-On, 1997() & operationalized according to
the broad, yet interdependent, domains of intragexisskills, interpersonal skills,
adaptability, stress management, and general nidwnotion that EI significantly
impacts life outcomes and can be acquired throagfnuction has led educators,
business, and indeed, the general public, to eraliaas the solution to a myriad of
problems. Increasingly, El was viewed as a poteptiaacea for the many problems
facing modern society, “promising profitability eanliness, and better immune

responses” (McCrae, 2000, p. 264). While this clsmbviously an overstatement,
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recent studies have found positive relationship&/éen various measures of El and the
quality of an individual's social interactions (Lepet al., 2004; Lopes et al., 2005;
Summerfeldt et al., 2006). These findings supgetimportance of exploring El in
youth with AS, and ultimately its clinical utilityn informing socially or affectively-
mediated interventions (Lopes et al., in press;dsogt al., 2003) and subsequently, may
impact on long-term outcomes for those with AS.

Models of Emotional Intelligence

Ability El. Salovey and Mayer (1990) described EI as the ‘gl monitor one’s
own and others’ feelings and emotions, to discrateramong them, and to use the
information to guide one’s thinking and actions” {89). More recently, the construct
has been revised and refers to a concept represente four-branch ability based model
(Bracket, Lopes, et al., 2005) that includes “thaity to recognize the meanings of
emotion and their relationships, and to reasonproldlem-solve on the basis of them”
(Mayer, 1999, p.267). While the ability model céates moderately with 1Q and
academic achievement (Brackett, Lopes, Ivcevic,&a§ Salovey, 2005; Brackett &
Mayer, 2003; Mayer, Salovey, & Caruso, 2002b)oslnot correlate highly with
personality measures (Brackett & Mayer, 2003; Logé83). Mayer, Caruso and
Salovey assert that the use of the term EI “steefseconcept of an intelligence that
processes and benefits from emotions. From thispeetive, El is composed of mental
abilities, skills, or capacities” (2000c, p.105).

Trait EI. Both Daniel Goleman (1995) and Reuven Bar-On (1 @@vanced
conceptualizations of El that include non-cognitbeenpetencies such as self-esteem,
self-actualization, general mood, and general Weihg. As would be expected,
measures based on trait approaches to El do naiaer highly with measures of
intelligence; however, they strongly correlate wigtrsonality measures, leading some
researchers to refer to this approach as El-a®pealisy (Matthews, Zeidner, & Roberts,
2002a). Measures based on this approach genezbfllpm self-report (Brackett et al.,
2005), and consequently, individuals with self-p@ton difficulties may have difficulty
accurately rating themselves. However, recent reedeas demonstrated that individuals
with AS are able to accurately self-report on batiotional regulation and symptoms of
alexithymia (Aydemir, 2000; Berthoz & Hill, 2005,disorder characterised by limited
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ability to identify and verbally express feelingBicardi, Toni, & Caroppo, 2005).
Further, converging features have been demonstia®8 and alexithymia (Berthoz et
al., 2002; Gunter, Ghaziuddin, & Ellis, 2002; Jes=i & Markham, 1997; Schultz et al.,
2000) and it appears that the two constructs opdflani et al., 2004). For example,
many individuals with AS report alexithymic symptsifTani et al., 2004) and both
conditions are thought to impact the right hemisplo# the brain (Gunter, Ghasiuddin,
& Ellis, 2002; Jessimer & Markham, 1997). Given #wedence that individuals can
accurately self report symptoms of alexithymias likely that individuals with AS will
be able to accurately report on their own El.
Summary of Approaches to El

The two competing approaches to El are very differget may offer unique and
complimentary perspectives in understanding saeitdomes for individuals with AS.
The ability approach may offer insight into the oitiye skill set of those with AS, while
the trait approach may reveal information aboutsléperceptions of experience in
social situations. Recent investigations have faimad El has incremental validity for
psychological outcomes (Day, Therrien, & Carrol03; Slaski & Cartwright, 2002), life
satisfaction, loneliness, depression-pronenesstifiasal., 2005; Dawda & Hart, 2000;
B. Palmer, Donaldson, & Stough, 2002; SaklofskestAu & Minski, 2003), and social
network size (Austin et al., 2005). Further, lowdalthe EQ-i has been associated with
alcohol use, while low EI on the MSCEIT has beesoamted with social deviance
(Brackett & Mayer, 2003). The implication is thatqely developed El, from either
perspective, results in negative outcomes whilengier El results in positive outcomes.
Summary and Critique

While explanations for the social-emotional diffibes encountered by
individuals with PDD have been provided by varioesearchers, the procedures for
assessing these areas are often time consumingauougssible to many clinicians.
Further, it appears that neither ToM nor execudiysfunction theories can wholly
account for the social difficulties of individualgth AS. Moreover, neither approach has
provided evidence that improving ToM or EF skiksults in improved daily functioning

or better social outcomes (Klin, 2000; Tager-Flughket al., 2001). Finally, neither
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explanation adequately addresses the capabilitig®se with higher-functioning PDDs,
nor do they acknowledge the role of emotional elepee in social interactions.

In practice, El measures require little trainingg eelatively inexpensive, and are
easy to administer. Recent research has providddrese for the incremental validity
and practical value of both models of El. As memid, high ability EI has been
correlated with successful social interactions @opt al., 2004; Lopes et al., 2005),
while low EIl using either approach predicts poariglboutcomes (Austin et al., 2005;
Brackett & Mayer, 2003; Dawda & Hart, 2000). Givie difficulties individuals with
AS seem to have in the aforementioned areas, itldmiexpected that they would also
demonstrate low EIl. If this is indeed the caseessing EI may enhance current
assessment practices for AS. Theoretically, usoth types of El measures would
appear to provide a multidimensional approach wewstanding El that may
subsequently impact intervention approaches. Fyrdssessment of EI may have
practical implications for practitioners assessang designing interventions for those
with AS by providing information that is not avdila from assessing, for example, ToM
or executive functioning.

The Studies

The current work is divided into two consecutivedies intended to investigate
El in individuals with AS in relation to social mames and in light of competing
explanations for the social deficits in AS. Thensagroup of individuals participated in
both studies and the procedures were part of albrqaotocol for a larger study. While
detailed procedures are outlined in each respestidy, to provide the reader with the
context, a brief introduction to each study andegahelements common to the broader
study are presented.

In Study 1, 25 youth (aged 16-21) with AS were fedito complete an ability-
based (MSCEIT) and a trait (Bar-On EQ-i) measurgloflhe results from the sample
were compared to the age corrected informationhi®@morm group to understand
whether this measure significantly discriminatedividuals with AS from those in the
normative group for each of the measures. Furthsults on the two EI measures were

compared to each other and to ratings on an outcoeasure (Social Skills, Social
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Stress, Interpersonal Skills, and Adaptive Compasitthe Behaviour Assessment
System for Children,” Edition, BASC-2).

In Study 2, the same group of 25 youth as in Stuflged 16-21) were requested
to complete measures of ToM, EF, and EIl to undedstenether El singularly, or in
combination with other measures, best predictsabaad adaptive outcomes for
individuals with AS. The BASC-2 was used as arconte measure, as it measures
social and adaptive skills, and provides otheragtng clinical information (depression,
anxiety, atypicality, etc) that may be analyzedliture research.

For both studies, The BarOn EQ-i:S was chosenefdit EIl measure and the
MSCEIT was selected as the ability EI measure.

Study 1:
The following research questions were addressed:

a) Does trait EI (as measured by the Baron-EQ-i:S)ahility EI (as measured by
the MSCEIT) differ in individuals with AS from typally developing
individuals?

b) Does ability or trait El provide better informatiabout social competence of
individuals with AS?

C) Does either the ability (as measured by the MSCEfTijait (as measured by
the Baron-EQ-i:S) approach to El predict sociatouates in individuals with
AS?

Study 2:

The following research question was addressed:

a) Does performance on measures of El (Baron EQ-idlSMBCEIT), ToM (Eyes
Test-Revised), and/or EF (D-Kefs) singularly ocancert, best predict social
outcomes for individuals with AS?

Participants

The participants were 25 individuals (between tesaof 16 to 21) who were
diagnosed with Asperger disorder (or Asperger syma). Additionally, where possible,
parents and teachers/instructors of individualip@dnts were invited to participate.

Because finding a true random sample in a clirgcalip is difficult, if not impossible

17



(Endacott & Botti, 2005), accessibility samplingsassed for this study. In accessibility
sampling, the target population is defined (in ttase, individual with AS between the
ages of 16-21) and then important characterisfitbat population are detailed. For this
study, individuals with a diagnosis of AS were &gyl to enable the best likelihood of
being similar to prototypical cases of AS in thasne age group. More specifically, the
accessible population for this study included imdlinals from the communities in and
around the research sites who responded to re@mitads in various venues. The next
step in accessibility sampling is to define thdusmn and exclusion criteria. This step is
important to ensure that a homogenous sampleastsel and that individuals with
unique cases which may confound the research ated®d (see method sections for
specific inclusion criteria for this study). Negte type of sample to be drawn from the
initial sample was selected. Because of the redatvity of AS, a consecutive approach
to sampling, where all available cases that me#tsion criteria are included, was
adopted. Consecutive sampling is different fromvemience sampling in that all
available cases are chosen from several sitegpased to convenience sampling where
only easily accessible cases (perhaps in a clingcloool) are chosen (Endacott & Botti,
2005). For this particular study, efforts were memleecruit from a variety of
organizations not just those that were easily amkby the researcher. Given that
consecutive sampling is a non-random approachnplsag, it is important to be aware
of the limitations to generalizability that occuvken it is used. Further, one should
highlight that like much of the research on PDIbss study will not provide results that
can be generalized to the entire population ofviddials with AS.

The student researcher (at the University of Sableatan) was the primary
contact for recruiting participants; however, thpervisors of this project also assisted in
recruiting, particularly for the Alberta cohort. ftwer, graduate students with graduate
level training in psycho-educational assessmentpagdhometric theory at the
University of Calgary and the University of Manittvere involved in data collection,
analysis, and interpretation of various aspecte@fwider study. The researcher directed
clinical aspects of this study at the UniversityMdnitoba. In Calgary, Drs. Vicki L.
Schwean and Donald H. Saklofske directed the dataction.
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Ethical approval for this study was obtained firetn the University of
Saskatchewan, where the lead student researchdrasaed. Once approval was issued at
the University of Saskatchewan, proposals were #tduhto and granted from the
Universities of Calgary and Manitoba. Further, asqthical guidelines, prior to any
contact with parents, instructors, or participaaggroval to advertise in school
newsletters was obtained from the various educti@nd representatives (i.e.,
Coordinators of Research) in Manitoba and Albedlad®l Divisions (see appendix D).

The participants were drawn from schools, mentalthesettings, university
clinics, and service organizations for those wignvMasive Developmental Disorders in
Alberta and Manitoba. In addition, media campaign&lberta and Manitoba helped to
highlight the research project, which also resuitexhquiries about participation.
Participants were recruited from the sites listetbww through advertisements in local
papers and community newsletters, posters placedriaus service centres (e.g., Autism
Services, private service centres, school runifes), and by word of mouth.

Alberta.Participants were recruited by word of mouth anduggh posters and
advertisements placed in various Centres of theddsity of Calgary including:
University of Calgary Applied Psychological and Edtional Services (UCAPES) and
the Developmental Disabilities Resource Centreyelsas on bulletin boards around the
university campus. Additionally, advertisementsavelaced in the newsletters Autism
Calgary Association, and the Autism/Asperger’s falghip Society.

Manitoba.Participants were recruited by word of mouth angbbsters at various
locations at the University of Manitoba includirtge Psychological Services Centre,
Student Counselling, and Disability Services. FRertthe Winnipeg Health Science
Centre distributed brochures and posted advertisenfier the study. Additionally,
advertisements were placed in high school newssetted in the newsletters of the
Autism Society of Manitoba and Asperger Manitolve, |
Methods/Procedures

Inclusion Criteria.Participants were required to meet the followinteda to
participate in both studies:

a. Participants must have received a diagnosis of iygpalisorder or Asperger

syndrome from a medical doctor, psychologist, gichgtrist licensed to practice
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in the appropriate jurisdiction (see Participaribimation Questionnaire: Appendix

F).

. Verbal 1Q (VIQ) - participants must attain a stamtscore of 85 or higher on the

VIQ score on the Wechsler Abbreviated Scale oflligence (WASI).

Language development- participants must not haperéenced a language delay in

early childhood (as ascertained on the Participgntmation Questionnaire:

Appendix F).

. Confirmation of Asperger Diagnosis- participantsd achieve a classification

within the low to very high ranges (standard scufr@0 or higher) on the Krug

Asperger Disorder Index (KADI).

Main Study-Stages.

Individuals who consented to participate and metiticlusion criteria were
formally invited to participate in the study. Inslan criteria were established
after the initial consent to participate and thiotige collection of information
from 1) the parent and 2) the youth/young adultegearcher contacted the
parents of minor participants, or directly contagbarticipants who were the age
of majority, to schedule a mutually convenient timedminister tests involved in
this study. In addition, the name of a teachenfirctor who had known the
primary participant for at least six months wascs@d. Permission to contact
these individuals was part of the consent/assemiddicipation in this study (see
Appendix A and B).

. Parents of the primary participants were askeatoptete thekrug Asperger
Disorder Index (KADI)In addition, they were asked to complete a resesar
created Participant Information Questionnaire gggeendix F). These forms were
completed away from the research site and retuméte researcher by mail.
Researchers then used the information to determiva¢her the primary
participant met criteria 1 and 3 of the inclusioiteria. If parents were not
available to complete these forms, a close relatiygartner was asked to act as a
secondary source of information about the primangigipant. If the participant
met criteria 1 and 3, a testing time was schedatetthe parent and youth/adult

were invited to the research site. Criterion 2 e ascertained by
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administering an intelligence test (see below ftads). If criterion 2 was
achieved, the parent was asked to complete thatpfarens of the Behaviour
Assessment System for Children, Second Edition B&% If preferred, the
parents were permitted to complete this form awamfthe testing site and return
it by mail to the researchers in the provided eopes$. The total time required for
parents of primary participants was approximatelg bour.

. Primary participants were required to complete sdveaeasures includinghe
Bar-On Emotional Quotient Inventory: Short Versi@ar-On EQ-i:S) the
Mayer-Salovey-Caruso Emotional Intelligence TE4SCEIT) selected subtests
from theWechsler Abbreviated Scale of Intelligence (WAS® Reading the
Mind in the Eyesor ‘Eyes Test-Revisedelected subtests from tBelis-Kaplin
Executive Function System (D —Ke#m)d a self-report of tHigehavior
Assessment System for Children, Second EditionGEA3n addition,
collaborators in this research required the pardicis to complete additional
measures for further studies that are not outlinglis project. The first measure
administered was the WASI, which determined ifitiddvidual participants met
criterion 2 (IQ of 85 or greater). Next, one of gedf-report measures was
administered to enable the clinician to concurkestiore the WASI to see if the
inclusion criterion was met. Those who did not nez#erion 2 were thanked for
their participation, had their names entered imaavdfor prizes, and were allowed
to leave. For those who did meet the criterionptiker measures were
administered in random order. The total testingetfior these participants ranged
from four to five hours. For individuals under thge of 18, parents were required
to consent to the primary participant’s involvementhis research project;
however, youth assent was also required. Indivglbatween the ages of 18-21
were required to indicate their consent to parétagn this study (See Appendices
A and B for consent/assent forms). A clinician rerad with the participant
throughout testing, providing instruction when resggy and appropriate.
Clinicians were required to read a script (see agper) introducing the testing
procedures and inviting the participants to askof@aks when needed. In

addition, the clinicians were instructed to watehdigns of fatigue or stress and
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offer a break if these conditions were noted. Sadided administration (as per
assessment instrument manuals) was followed foathginistration.
4. Teachers/ Instructors were requested to compledgray scale for the primary
participants: th&8ASC-2 TRSTotal time required to complete these forms was 1
minutes. These forms were completed off-site aadeaa in a signed, sealed
envelope that was either mailed directly to theaesher, or was brought by the
participant the day of their research sessiondtfiteon, teacher consent was
obtained (See appendix I).
Significance

No known studies have examined the relationshiwéen EIl and AS in a
systematic manner using standardized instrumenisad anticipated that the knowledge
gained from this study would provide informatioroabhow EI tests can be used for
individuals with AS. Further, this study was exm@etto provide important information
for intervention planning for individuals with A&or example, if specific areas or
patterns of deficits were found using the El meeasuinterventions designed to target the
particular areas noted to be deficient would be@mmate. Likewise, if there were areas
of strength evident, these strengths may be utilivedesign compensatory strategies for
individuals with AS. Finally, this study was anpated to provide information that may
have import for supporting theoretical framework&b
Limitations

The two studies outlined were limited to an exartiamaof EI, ToM, EF and
social outcomes for individuals with AS in Albeead Manitoba who were between the
ages of 16-21. Since AS is a relatively rare cooljtthe sample size in these studies was
relatively small. Further, as mentioned in the isectlescribing the participants, non-
random procedures were used to assemble a sampiesfstudy. Consequently, any
information collected is applicable only to thiseagroup in these two prairie provinces.

The Autism Diagnostic Interview-Revised (ADI-R)affen considered the ‘gold
standard’ test (Lord & Corsello, 2005) in PDD rasbaand is used in many studies to
clarify diagnostic issues. However, this instrumieness appropriate for use with those
who have AS (Cox et al., 1999; Mahoney et al., 1998niya, Sigman, & Freeman,

1994). Further, while several independent stukdée® examined the instrument with
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small samples and attest to the psychometric ptiegenf the instrument (Constantino,
Gruber, Davis, Hays, & Przybeck, 2004; Cuccard.e2803; de Bilt, Sytema, Ketelaars,
Mulder, & Volkmar, 2004), examination of the tesamoal reveals that the
standardization sample for this instrument was uallg small (between 70-90
participants for 112 items). Alternate procedusvilidating the diagnosis with AS
groups are discussed in the respective methodaegyons for each study. Because of
concerns about specificity for diagnosing AS anaketconstraints, the ADI-R was not
included in this study. Consequently, this studly mot be directly comparable to
research that employs this instrument.

Many studies of autistic disorder and related cthoils such as AS compare
performance of individuals to typically developiogntrols. However, much of the
existing research does this with insufficient sargkes. Further, many researchers have
noted that individuals with AS often have uneveteliectual profiles. Consequently, it
would be difficult, if not impossible to find cowis who mirror the uneven intellectual
performance without testing very large numbers (Mot 2004). Given these
considerations, the scope of this project, andithe required for each individual to
participate, it was not deemed feasible to incajmthe use of controls at this time.

While at least two measures of executive functiot Bl were included in the
research protocol, only one ToM measure was incdubiéormation on the psychometric
properties of most ToM measures are absent, coaadguonly the Eyes Test-Revised,
for which there is some evidence for reliabilitydaralidity, was used in this study. In
addition, several of the measures included in tisasdies are self-report forms. As such,
there is a risk of error due to common method vaeaWhile several safeguards were
implemented to decrease the impact of this poteiatiaerror (see method sections in
each study), it remains an important considerdtohese studies.

Finally, factor analysis of performance on EI measuor this particular group
was not conducted in these particular studies. €rently, only correlational
information about the factor structure for thistmardar group was generated in this
study. However, the information required for fachoalysis was generated in the course
of this study. As such, future studies may indeedige information about the factor

structure of El measures for this particular clhigroup.
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Organization of the Dissertation

This dissertation follows the manuscript style.sTapproach has been used to
enable the completion of two related studies thapaepared for submission to the
relevant journals. It differs from the traditioritaksis in that a broad introductory chapter
is followed by two complete, stand-alone studiesng&quently, the chapter structure
differs from traditional approaches. Chapter or@vjges an overview of the studies, the
purpose, research questions, context, literatmiews and methodological frameworks.
In chapter two, Study 1 will be presented whiledyt@ will be presented in Chapter 3.
As required at the University of Saskatchewan,ief lbationale linking the two studies is
provided between the two studies. Finally, Chagtmtegrates the findings of both
studies.
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CHAPTER 2
Study 1: Emotional Intelligence in Adolescents witiperger Disorder: An Exploration
of Performance on the MSCEIT and Bar-On EQ-i:S

The construct of emotional intelligence (El) haseeged to explain differences in
the ways that individuals understand and use emaltioformation to successfully
navigate the social world. There are two domin@mreaches to explaining and
measuring El: ability versus trait (Bar-On, 199al&nan, 1995; 1998; Mayer, Salovey,
Caruso, & Sitarenios, 2001). These approachesgroltise for providing information
about social impairments (Leslie, 1994; Lopes et28l04; Lopes et al., 2005) that may
impact interventions. Individuals with Asperger dgome (AS), a pervasive
developmental disorder (PDD) are described as adeficits in social interaction that
may contribute to the development of serious cobidoconditions. Given this potential,
it is essential that clinicians fully understand ttharacteristics of AS so that they can
assist in designing appropriate interventions. Bhusly investigated the use of El
measures for individuals with AS to understandf ]l measures are appropriate for this
clinical group, and 2) if El is indeed impairedimdividuals with AS. Additionally, to
understand how El relates to actual social outcoflewas correlated with relevant
subscales on a measure of adaptive and clinicavi@lrs (Behavior Assessment System
for Children, Second Edition). The study was apaéted to have implications for an
alternative hypothesis for social deficits in A8dsstudy 2) and provide information

useful to interventions.

Asperger Syndrome

Asperger syndrome or Asperger disorder (AS) is ®RbBaracterized by
impairments in social interaction, communicatiomd &#ehaviour (Wing, 1981a). As is
the case in other PDDs, such as pervasive develtphtiisorder-not otherwise specified
(PDD-NOS) and high functioning autism (HFA), sdameraction is thought to be the
primary deficit and a great deal of research has lwenducted in this area (U. Frith,
1991, Klin, 2000; Smith Myles, Barnhill, Hagiwari@riswold, & Simpson, 2001; Sperry,
2005; Wing, 1981b). In contrast to those with otABXDs, individuals with AS exhibit
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average or higher cognitive abilities (particulargrbal 1Q) and intact structural
language skills (Szatmari, 2005). Repeated failures®cial situations combined with an
awareness of social inadequacies facilitated byaaeeor better verbal 1Q (VIQ) are
considered to contribute to the development obssrco-morbid conditions such as
depression, anxiety, and conduct issues (Tanta@1,)¥®er individuals with AS. While
various researchers have proposed explanatiorisd@ocial deficits in AS and autism,
two dominant hypotheses predominate the literatheory of mind deficits and
executive dysfunction.

Theory of mind or ToM (Premack & Woodruff, 1978)described as the ability
of an individual to infer the intentions, desirdmughts, and beliefs of others to
understand and predict behaviour. The ToM defigitdthesis has been advanced by a
number of researchers to explain the social dsfafithose with autism and AS. Baron-
Cohen (1985) and Leslie (1987; 1994) propose teftits in ToM are a result of
impairment in the development and functioning spacialized cognitive mechanism.
Deficits in ToM have been advanced to account iificdlties with pragmatics, absence
of pretend play and imaginative activities, anklatempathy (Baron-Cohen, 1988) in
individuals with autism and AS. Further, defigiisToM skills correlate with poor
educational, vocational, social, and emotional ontes (Ehlers & Gillberg, 1993;
Ghaziuddin et al., 1998; Tantam, 2000).

Neuropsychological approaches have been used taiexgocial impairments in
autism and AS. Executive dysfunction, or defiaitdhe cognitive processes that
constitute executive functions (planning, cognitarel behavioural flexibility, ability to
inhibit a prepotent response, set-shifting, andkimgr memory) is one
neuropsychological conceptualization that has sadan the AS literature to explain
social deficits (Ozonoff, Pennington et al., 199 Rxpponents of this hypothesis suggest
that executive dysfunction is the “main psycholayjcause of autism” (Bonli, 2005, p.
38) and indeed, similar behaviours are reporteddset autism and acquired prefrontal
damage, which lends credence to this accountigraggproach, ToM deficits are

accounted for by dysfunction in processes of trecetve system.
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Limitations of Existing Hypothesis for Social-eroaal Deficit in AS

While the ToM and EF hypotheses have been propmsaccount for the social
difficulties of individuals with classical (loweh&n average 1Q) autism, contradictory
findings and methodological issues have made #pkaation questionable for
individuals with AS.

A common practice in research exploring this agsers to group individuals
with autism, HFA, AS, and PDD-NOS into one broadugr. Given the diverse
presentation of characteristics across PDD subpymlspting this approach is
problematic (i.e, the resulting information does mecessarily apply to higher
functioning individuals with autism and may atteteundings). Moreover, the research
literature emphasizes the heterogeneous natuheedtDD group (Klin, 2003; Szatmari,
2005) and highlights the influence of language emghitive abilities in both
developmental and social outcomes (Kasari & Rothéraller, 2005; Ozonoff et al.,
1991b; Szatmari, 2005; Szatmari et al., 2003).eéal even within subgroups (PDD-
NOS, AS, autism, and HFA), there is considerabterogeneity. As a consequence of
not clearly defining and separating subtypes, exgsttudies do not necessarily provide
information that is relevant for those with averag@bove average intellect, as is the
case in AS, HFA, and sometimes PDD-NOS.

With respect to the ToM hypotheses, those stutligshiave discriminated
between PDD subtypes have found that individuatk Wb are likely to perform
significantly better than those with autism or HEBowler, 1992; Dahlgren &
Trillingsgaard, 1996b; Ziatas et al., 1998) an@wofperform similarly to those with
nonverbal learning disabilities (NLD) (Klin et al995; Rourke, 1989; Tsatsanis &
Rourke, 2001), particularly on tasks of a cognitnature. Further, many have criticized
the ToM hypothesis for AS (Bowler, 1992; Dahlgrem&llingsgaard, 1996b), arguing
that language skills and/or cognitive abilities aaphow well individuals perceive the
mental states of others (Dahlgren, 2003; Eisenn&aferior, 1996; Fisher, 2005; Joseph
& Tager-Flusberg, 2004; Kaland, 2002; Ozonoff et E#91b; Shamay-Tsoory et al.,
2002; Szatmari, 2005; Szatmari et al., 2003). Meeeowhile the ToM explanation for
social deficits in AS is commonly cited in the atial literature, several researchers have

found that individuals with AS or high-functionimgitism are able to pass first and

27



second order theory of mind tasks (Bowler, 1992)p¢a 1994; Happe & Frith, 1996;
Ozonoff, Pennington et al., 1991a) and some indidsl with autism have been observed
to apply ToM skills in naturalistic situations (Eremajer & Prior, 1996). Others contend
that the ToM hypothesis does not account for maghabioural symptoms (i.e.,

repetitive behaviours, restrictive interests, ctigaiinflexibility, preoccupation with

parts of objects, savant abilities, and rote menstngngths) in autism (Happe, 1997) and
ToM deficits are not specific to PDDs (Dahlgrenp30Fisher, 2005). Consequently, it is
apparent that while the ToM hypothesis is acceptechany, there are numerous
problems with this theoretical framework as an arption for social difficulties in those
with AS.

Like the ToM hypothesis, the EDF approach alsorhasy critics. Some
researchers point to studies that demonstrate gxeaeficits are not specific to autism
but have been implicated in various disorders idiclg attention deficit hyperactivity
disorder, fragile X syndrome, Parkinson’s diseashizophrenia, conduct disorder, and
frontal lobe dementia (Diamond, Prevor, Callen&eDruin, 1991; Ozonoff, 1994, 1997;
Ozonoff & Jensen, 1999; B. F. Pennington, 1996jtHeu, conflicting results have been
found for executive deficits in AS and related ctinds (Kleinhans et al., 2005; Lopez,
Lincoln, Ozonoff, & Lai, 2005; Ozonoff & Jensen, 29 Ozonoff, Strayer, McMahon, &
Filloux, 1994). It appears that individuals withtism and AS differ only on planning and
cognitive flexibility when compared to normal casis but not necessarily in other
processes considered to be executive functionsedepal., 2005). Further, Happe,
Booth, Charlton, and Hughes (2006) found that iitdials across the spectrum had less
pronounced difficulties than did individuals wittbAHD. Studies such as these question
the primacy of executive dysfunction as an explanyatypothesis has not been
established (Tager-Flusberg et al., 2001). Finaflgent fMRI studies have documented a
dissociation between ToM and executive functionsgF_.umsden, & Blair, 2001). More
specifically, in individuals with AS and left amyajd damage, deficits in ToM were
found but EF was intact. In summary, neither th#1Ta executive dysfunction
hypotheses singularly accounts for the behaviaualifestations of those with autism,
or more specifically, AS. Consequently, it is imiaoit to examine other constructs that

may be helpful in understanding the strengths affidudties of individuals with AS.
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Emotional Intelligence and Social-emotional Funiiig

Two approaches to defining the EIl construct aregdeat in the literature. The
El-as-ability (Petrides & Furnham, 2001) approastie'sses the concept of an
intelligence that processes and benefits from emsti(Mayer, Caruso & Salovey,
2000c, p. 105). In contrast, the trait, or El-asspeality (Petrides & Furnham, 2001)
approach views EIl as a set of competencies in aetgted to emotion including
optimism, self awareness, self esteem, and sallbzéation (Bar-On, 1997; Goleman,
1995; 1998; Mayer et al., 2001). Indeed, the abihbdel is often viewed more as
cognitive approach to El, while trait El is regadtdes more similar to personality
(Petrides & Furnham, 2001). Weak correlations Haeen demonstrated between self-
report trait measures and ability measures (fomgtes see: Brackett & Mayer, 2003),
highlighting the assertion that the two approadreddistinct. The two approaches to
conceptualizing EI have resulted in the developnogdistinct ways of measuring EI.
Ability El is usually measured using performancsdshtasks while trait El is usually
measured using self-report formats.

Both trait and ability EI have been demonstraterktate to successful social
interactions (Lopes et al., 2004; Lopes et al. 320Burther, intact skills in emotion
perception (as part of the EI construct as meadwydabth trait and ability measures)
have been related to successful social adjustnigge|berg & Sjoberg, 2004). Trait El
has been associated with social network size (Awdtal., 2005) while ability EI has
been demonstrated to account for small, yet sicaniti variance in life satisfaction
(Ganon & Ranzijn, 2005a; B. R. Palmer & Stough,200Consequently, evidence of a
link between EIl and social outcomes is accumulating

In the trait approach, El is considered “a disposdl tendency like personality
which can be assessed by self-report questionn@iestin, et al., 2005, p.548). While
some have criticized that trait El as relating ¢tasely to personality to be seen as a
unique construct (Matthews et al., 2002a), recesgearch has demonstrated that trait El
has incremental validity over personality to prédite satisfaction, loneliness and
depression-proneness (B. Palmer et al., 2002; Skkl@t al., 2003). Trait EI has been
positively associated with life satisfaction, sbciatwork size and quality, and negatively
associated with loneliness (Ciarrochi, Chan, & Baj@001; Dawda & Hart, 2000; B.
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Palmer et al., 2002; Saklofske et al., 2003; Seheital., 1998b), alexithymia, (Dawda &
Hart, 2000; Parker, Taylor, & Bagby, 2001; Schettal., 1998b), psychological distress
(Slaski & Cartwright, 2002), and depression (Davddart, 2000; Schutte et al., 1998Db).
Additionally, factor analysis of trait El revealadistinct El factor in both the Eysenck
personality scales and the five-factor model sc@esrides & Furnham, 2001).
Consequently, it appears that tests of trait EIsneasomething above and beyond
personality that may provide insight into intereral functioning.

Ability El is considered to be a set of cognitiv@ldies, skills, or capacities that
include: recognizing the meanings of emotion; reizigg the complex relationships
between emotions; and reasoning and problem sobuirtpe basis of this information
(Mayer, Caruso, & Salovey, 1999, 2000). This fornkbis traditionally measured by
performance-based tests but has also been measingdself-report formats (for
example see Schutte et al., 1998). Ability El hesrbdemonstrated to be distinct from
personality (Brackett & Mayer, 2003; Lopes, 2003)l @redictive of social deviance
(Brackett & Mayer, 2003). On a self report of ailel, life satisfaction and feelings of
powerlessness were correlated with strong job padace ratings and showed
incremental validity over the Big Five Factors @rgonality (Law, Wong, & Song,
2004). Further, ability EI has been positively etaited with self-reported empathy
(Ciarrochi, Chan, & Caputi, 2000; Rubin, 1999; #alh, 1999), life satisfaction, and
self-reported relationship quality (Ciarrochi et 2000). Consequently, it seems that this
form of El also holds promise for predicting imgort outcomes beyond traditional
measures of personality of intelligence.

El has not, however, been a universally acceptedtoact. Many assert that trait
El is not substantially different from personalityatthews, Zeidner, & Roberts, 2002b).
However, recent studies have demonstrated thatttettand ability EI predicts
important outcomes above and beyond that predimtgersonality measures (Brackett
& Mayer, 2003; VanRooy & Viswesvaran, 2004). Othiease questioned whether El
meets the criteria to be considered as an ‘intahlag’ (Austin & Saklofske, 2005). The
authors of the MSCEIT, and ability test of El, as#eat their construct does indeed meet
this criteria (Mayer, 1999). Further, the debatewthvhich form of El is legitimate has
been contentious (for example, see Brackett & Ma3@03; Davies, Stankov, & Roberts,
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1998, Matthews et al., 2002) and ongoing. Whileaime of this study was not to prove
that either approach is more valid than the otih&ras expected to provide useful
information about what clinicians can expect ifngskl to assess individuals with AS.
The purpose of this study was to explore the usmtf forms of El in youth with AS, a
clinical condition that theoretically, would appeergatively associated with El. Further,
both cognitive and personality type approaches astieipated to provide interesting
and important information about the characteristicsdividuals with AS. For example,
personality approaches may provide insight about individuals with AS feel they
perform in social interactions, while the cognitaygproach may provide information
about individuals manage content and are ableasorein such situations. Further, it was
anticipated that each measure would provide un@aeclinically useful information
about individuals with AS that relates to intervens, thus providing support for using
El measures in this specific clinical group. Figait was predicted that the results of this
study would provide evidence that both forms opElvide important information to
enhance understanding of individuals with AS.
The Study
To address the limitations of existing explanatoypotheses for the social
deficits in individuals with AS, the present stuekplored the application of El measures
in this clinical group. Further, results for indivals with AS were examined to
understand associations with adaptive and soctabomes (BASC-2).
Research Questions
1. Does El in individuals with AS differ from that bfpically developing individuals?
2. Does ability or trait El provide better informatiabout social competence and
adaptive outcomes for individuals with AS?
3. Do ability or trait approaches to El singularlyiorcombination have more utility for
enhanced understanding of for youth with AS?
Method
Participants
Thirty-nine individuals were recruited from sch@old mental health settings in
Manitoba and Alberta as part of a broader projgatreéning autism spectrum disorders

(AsD). Of the thirty-nine individuals recruited ftre AsD study, twenty-five young
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adults (aged 16-21 yeaid,= 18.2,SD= 1.38; 20 male, 5 female) met inclusion criteria
and were invited to participate in this study. pdirticipants were required to have an
official diagnosis of AS conveyed by a medical @oar psychologist. Further, to ensure
individuals were not better characterized by anofteb diagnosis, a verbal intelligence
quotient (VIQ) of>85 was required to participate in this study. Tdude participants
with the range of characteristic of individualslwAS, those with co-existing conditions
were not excluded from the study unless the camdititerfered with their ability to
complete tasks (e.g. one participant attendedIthie,dout on arrival the parent reported
this young adult also had selective mutism andrtiridual would not speak to the
examiner). Further, to differentiate AS particiaftom individuals with HFA, those

with parent-reported language delays assessedpageat questionnaire (no single words
by age 2, no phrases by 3) were excluded fromstidy. Individuals were also excluded
if parents could not recall if their child met talrementioned language milestones.
Since diagnosis of AS is sometimes controversidldifiering clinicians may interpret
criteria in unique ways, it is necessary to usexarnal measure to confirm diagnostic
status. Consequently, parents were asked to 1)ha&aithe onset of and quality of
language development and 2) completekthey Asperger Disorder IndefKADI; Krug

& Arick, 2003) to provide validation of the initigliagnosis. A KADI score70 was
considered sufficient validation of the particigargriginal diagnosis as 86% of AS
participants in the standardization study scoreat above this threshold.

Of the thirty-nine participants originally recruitéor this project, fourteen were
excluded: three individuals were reported to havglage delays before the age of three;
four had a VIQ <85; two individuals had a diagnasfifigh-functioning autism; one
individual did not have their diagnosis issued byedical doctor or psychologist; and
four individuals received a KADI score of <70. Tétearacteristics of the sample are

summarized in Table 1.1.
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Table 1.1. Participant Characteristics: Means (ddand deviations)

Males Females Total
N =20 N=5 N =25
Range
Age 17.80 (1.2) 19.6 (1.1) 18.16 (1.4) 16-21
VIQ 115.5(11.3) 108 (8.7) 114 (11.1) 89-135
KADI SS 92.10 (12.4) 103.2(10.7) 94.3(12.7) 75-118
Age at diagnosis 10.33(3.9) 13.75(2.9) 10.9 (3.9)8.5-18.3

The mean VIQ score for the group was 13® € 11.10), while the mean KADI
score was 94.33D= 12.70). According to parent reports, the meanadgkagnosis for
participants was 10.B0 = 3.9). Participant’s initial diagnoses were repdrto be
conferred by paediatricians (n=1), physicians (np&ychiatrists (n=15), and
psychologists (n = 7). Fifteen of the participamasl been diagnosed with AS by more
than one clinician. As mentioned previously, pgpaats with co-existing conditions
were not excluded from the study unless the camdititerfered with their ability to
complete tasks (e.g. selective mutism). Eight irailigls reported no co-morbid
psychological conditions while others reported onenore conditions a shown in Table
1.2. Three individuals reported that they also imadlical conditions. These were:
Asthma (n=1); Cerebral Palsy (n=1); and, Strabis(mha4). One individual reported that

he had a medical condition, but did not specifyriature of this condition.

Table 1.2. Co-morbid Psychological Diagnoses Regublty Participant’s Parent

Psychological condition Number of
participants
None 8
Attention deficit hyperactivity disorder (AD/HD) 10
Anxiety 4
Depression 2
Obsessive compulsive disorder 2
Tourette’s syndrome 1
Tic disorder 1
Giftedness 1
Learning disability 1
Nonverbal learning disability 1
Bipolar disorder 1
Dyspraxia 1
Unidentified condition 1
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Finally, it is of interest to note that while tlgsoup of participants was self and
parent referred, and thus a selection bias maydxsept, the demographic information
for this particular group is similar to that repttfor the AS population in general. For
example, the male: female ratio is for this stuglg:il, similar to reported ratios in the
most commonly cited epidemiological study presenthis information (Ehlers and
Gillberg, 1993). In addition, co-morbidities forighparticular group were high and
similar to the estimates provided by many reseascftehlers et al., 1997; Ghaziuddin et
al., 1998; Kim, Szatmari, Bryson, Streiner, & Wits@000; Tantam, 1991). Finally, the
age of diagnosis is similar to that reported fas ffarticular group (Howlin & Asgharian,
1999).

Procedures

Potential participants were sent a mail-out packagmmplete prior to being
invited to participate in the study. Parents ofembial participants completed various
forms: the KADI (Krug & Arick, 2003), participamformation questionnaire, and the
BASC-2 (Reynolds & Kamphaus, 2004) to assist tlseaech team in deciding the
appropriateness of including their child in thedstuinformed consent from parents for
their own participation in the study was indicagdhis time. If individuals met the
initial inclusion criteria gathered through thesentis (i.e., no history of language delay
and a score on the KADI of 70 or higher) they wiekéted to attend the university to
complete the Wechsler Abbreviated Scale of Intelice (WASI; Wechsler, 1999) to
establish whether they met the final criterion bfaoning a VIQ>85. If this final
criterion was satisfied, the individual was invitedparticipate in the study. This study
was part of a tri-university initiative and as sytttere were a number of additional tasks
in related studies not described in this paperhEecticipant spent 4-7 hours on site at
the university lab, where they completed variousi@ln or computer administrated
tasks. Some individuals completed the entire batteone session, while others
requested two shorter sessions.

Clinicians at the University of Calgary and the sity of Manitoba
administered the researcher-created demographstigneaire, the Mayer-Salovey
Caruso Emotional Intelligence Test (MSCEIT; Mayeale, 2002a), the Bar-On
Emotional Intelligence Quotient Inventory, Shortrsien (Bar-On EQ-i:S; Bar-On,
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2002), the BASC-2, the KADI, and the WASI to peigiants and their parents where
relevant. In addition, participants or their pasamere asked to nominate a teacher or
instructor who would be likely to accurately repontthe participant’s personality and
behaviour (in most cases, the teacher nominatedimadn the individual well for at
least six months according to parent report). Teectvho were nominated provided
informed consent to participate in this study aadhpleted the teacher form of the
BASC-2. They were asked to mail their form dired¢tythe researcher.
Measures

Participants completed a battery of tests as gatarger study funded by the
Alberta Centre for Child, Family, and Community Bach (ACCFCR). A summary of
measures included in this study is provided in &dbB. Complete information about the
psychometric properties of each measure in thdysgifound in Appendix L.

Tablel.3. Summary of Measures Required for Paditipin Study 1.

Participants Measures Approx. Time needed

Primary Participants Bar-On EQ-i:S 2 hours
(Asperger Syndrome) MSCEIT
BASC-2 (SRP)

WASI
Parent/or other close BASC-2 PRS 1 hour
relative KADI

Participant Information Questionnaire
Teachers/Instructors BASC-2 TRS 15 minutes

BarOn Emotional Quotient Inventory, Short form (BarEQ-i:S).The BarOn
EQ-i:S (Bar-On & Parker, 2000) is a self-report swea of El designed for individuals
aged 16 and older. The BarOn EQ-i:S is the briesioa of the BarOn EQ-i (Bar-On,
1997), which was developed through extensive reviefithe literature on emotions and
the clinical expertise of the author (Bar-On, 2004)e measure consists of 51 items and
takes approximately 10-15 minutes to completeeltegates a total EI composite score
and several subscale scores. The EQ-i:S emplays-pdint likert rating system on
which individuals rate themselves. Descriptorgggaftom “very seldom or not true of
me” to “very often true of me”. The reliability drvalidity evidence provided for this

instrument are acceptable (See Appendix L for nmdgemation).
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The Mayer-Salovey-Caruso Emotional Intelligence TdSCEIT). The Mayer-
Salovey-Caruso Emotional Intelligence Test (Mag@iovey, & Caruso, 2002a) is the
updated version of the Multi-factor Emotional Iiggnce Scale (MEIS; (Mayer, Caruso,
& Salovey, 1998), an ability-based assessment ¢ii&lis based on the four-branch
model of El. The information provided for this meesindicates the psychometric
properties are good (see Appendix L for more infmron). The MSCEIT is a 141 item
self-report that takes 30-45 minutes to administems are provided in multiple choice
format and the test is intended for use with indliials aged 17 or older (use for 16 year
olds is allowed for in the manual). This measueddg a single overall performance score
in addition to the two area scores for Emotiongb&hience and Emotional Reasoning.
Scores reflecting each branch of the four-branctehare also reported. These branches
respectively measure the ability to: 1) perceivetoms; 2) use emotions to facilitate
thought; 3) understand emotions; and 4) manageiensatio foster personal growth and
healthy social relations. The information provid®at the psychometric properties of
this measure indicate that it meets the standdrdsoeptability. Table L1 (Appendix L)
provides an overview of the structure of the MSCH)€&tailed information on the
psychometric properties of this measure are algeiged in Appendix L.

The Behavior Assessment System for Children, Ségditidn (BASC-2 The
BASC-2 (Reynolds & Kamphaus, 2004) is a multi-disienal inventory of behaviour
and self-perceptions for individuals aged 2 to 2&rg. Three types of rating forms are
available to provide multi-source information abthé behaviour and emotional
functioning of children and youth in various corteexieacher Rating Scales (TRS),
Parent Rating Scales (PRS), and Self-Report SCaRB). Three forms are available:
Preschool (age 2 through 5), Child (6 through &byl Adolescent (12 through 21).
Scores for all forms are reported in terms £fores {1 = 50,SD= 10). The BASC-2
possesses excellent psychometric properties

The Wechsler Abbreviated Scale of Intelligence (WA®e Wechsler
Abbreviated Scale of Intelligence (WASI; WechslE999) is an individually
administered intelligence test. The abbreviatethfra quick measure of intelligence
that is linked to the Wechsler Intelligence ScaleCGhildren, Third Edition (WISC-II;
Wechsler, 1991) and the Wechsler Adult IntelligeBcale, Third Edition (WAIS-III;
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Wechsler, 1997). It is appropriate for assessieggémeral intellectual ability of adults or
children (aged 8-89). It can be used to gener#terea full scale IQ consisting of
information gathered from four subtests (FSIQ-4a quicker two-subtest form (FSIQ-
2). The individual’'s performance on these meascaesbe summarized by the
conversion of scores into three composite scongésEale 1Q’s, Verbal 1Q, and
Performance 1Q. This test takes 15 minutes to adteinin the two-subtest form, and 30
minutes in the four-subtest form. For this studylydhe verbal subtests were
administered to generate a verbal IQ score. Thehmsgetric properties of this
instrument are considered to be excellent.

Krug Asperger Disorder Index (KADIJhe KADI (Krug & Arick, 2003) appears
to be the most reliable and valid screen for idgimty individuals with AS (Campbell,
2005). The KADI is a clinician-administered repdesigned to collect information on
individuals aged 6 to 21 years, 11 months. The K& norm-referenced, 32 item test
which requires 5 to 10 minutes of administrationdi Ratings of behaviours are to be
completed by close friends, parents, or relatieb@individual in question.

Analysis

Data analysis was conducted using SPSS Version$BSS, 2004). Both
descriptive and inferential information was genedaDescriptive statistics, such as
means and standard deviations, were used to esialikgical interpretation and to
examine distributions for this group. Single-santgiests were used to compare students
to normative data for the Bar-On EQ-i:S, the MSCHiid the BASC-Z-urther,
Pearson’s Product Moment correlations were conductéentify significant
relationships between age, 1Q, EI composites, B$sales and branches, and BASC-2
scales. This step was conducted to determine whatfe and IQ should be entered as
covariates in subsequent statistical proceduresliflity check was conducted by
examining the values for reliability and validity tomparison to information provided in
the test manuals for normal populations. Finahgaretical and statistical information
was used to establish a model to examine predicfi@ocial outcomes. Given the
relatively small sample size, analysis for thiddgtis considered to be exploratory. In this
case, any findings are considered preliminary amaré studies should include larger

sample sizes to address this issue.
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Descriptive Analysis

As mentioned previously, 5 females and 20 malesggaaited in his study. In the
AS literature, the ratio of boys: girls for autispectrum disorders is commonly reported
as 4:1 (Ehlers & Gillberg, 1993). However, in thep&rger group, the ratio is thought to
be approximately 10:1 (Fombonne & Tidmarsh, 2008)s has led many to speculate
that girls are actually under diagnosed in thisypaion (see Attwood, 1999; Kopp &
Gillberg, 1992). If this is indeed true, then thaidable population estimates may be
underestimates of actual prevalence rates, adiltety do not include many girls who
meet diagnostic criteria. The ratio of males todéms in this study (4:1) is similar to
previously cited estimates. However, it is impottnbe aware that two female
participants did not meet inclusion criteria beeatheir KADI scores were below the
cut-off for this study.

An independent sample t-test was conducted tometerif females varied
significantly from males in their performance omighles in this study. Only one
variable, the MSCEIT Understanding Emotions Bra8chre, was found to have unequal
variances for males and females. For this partiduianch, males scored higher than
females (malen= 122.58; femalen= 112.67). The mean difference for conditions was -
9.90 and the 95% confidence interval for the cae@estimated population mean
difference was between -39.55 and 19.75. The efieetwas mediund(= .70);
however, an independent t-test showed that therdifice between the conditions was not
significant,t24) =1.07,p = .50). While results for this particular varialolemonstrate that
males performed better at understanding emoticars filmales with AS, performance in
this area was significantly better than predicfed lfoth males and females) rather than
being impaired as expected. Consequently, no stepstaken to prepare this variable
for further analysis.

Results
Data Screening
All data entry was checked by two researchers sanabusly to ensure all values

were entered correctly. Any data that was misstrigia point and was available was
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subsequently entered by both researchers. Allwlasathen rechecked by the two
researchers.
Missing Data

Some data were missing because they had not begrieted by participants or
parents. As part of the informed consent procedyasicipants were free to decline
completion of particular tasks if they chose. Caopmmtly, this data was not provided,
nor was it pursued in any way. This was relevahy tor one parent report form and for
several teacher reports. In the case of parenttrépans, one parent chose not to
complete the BASC-2 because of time constraintddrcase of teacher reports, 12
participants did not nominate a teacher to corftadhis information or the teacher chose
not to participate. Because of the age range dicgaants, (16-21.11 years) it is
understandable that only a small number of teafdners were completed, as many
participants were not in a formal educational aming environment at the time of
participation. This issue is not a concern for gtigly as teacher reports are used as
additional and peripheral information and are resttral to the study.
Distributions

Distributions were examined for normality and tliegence of outliers. Skewness
and kurtosis values were examined to determirteeitdistributions were sufficiently
normal. Skewness is a measure of the symmetryeadittribution, and kurtosis is a
measure of the peakedness of the distribution @abk & Fidell, 2001). The skewness

and kurtosis values for the relevant distributiares presented in Table 1.6.
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Table 1.6. Skewness and Kurtosis Values

Measure Skewness Kurtosis
1) WASI VIQ score -.116 -.129

2) Krug Asperger Disorder Index Composite 344 23.8

3) BarOn EQ-i:S Total EQ score .160 -.693

4) MSCEIT Total EI score .076 -.923

5) BASC-2 SRP (Intrapersonal) -1.446 (.544) 4.49306)
6) BASC-2 SRP (Social Stress) 1.473 (.178) 3. 0a%).
7) BASC-2 PRS (Social Skills) 1.010 184

8) BASC-2 PRS (Adaptive Comp.) .881 -.203

9) BASC-2 TRS (Social Skills) .983 1.151
10) BASC-2 TRS (Adaptive Comp.) .878 .958

If a distribution is perfectly normal, skewnessl &urtosis values would be zero
(George & Mallery, 2003; Tabachnick & Fidell, 2008kewness and kurtosis values

falling betweent 1 are categorized as excellent. Values betwe2iare considered

acceptable (George & Mallery, 2003). As can be sedmble 1.6, the majority of

distributions had excellent skewness and kurtaaiges, suggesting these distributions

were sufficiently normal. However, the distributtoof scores on the BASC-2 SRP

Interpersonal and Social Stress subscales had atedasitive values, suggesting the

distributions were slightly peaked. As suggested dlyachnik and Fidell (2007), an

examination of the distributions for outliers falled by replacing outliers with the mean

group score will often produce a more normal disition. This was indeed the case

when the outliers (which were each more than 2dst@hdeviations from the group

mean) were replaced. Only one outlier was replémedach of the scales. The new

values upon replacement of the outliers are pravidgarenthesis beside the original
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values and are considered excellent values. Corsdguall subsequent procedures were
completed with this revised data set.
Comparison of El performance to Normative Data

With the exception of the Inconsistency Index for Baron-EQ-i:S, scales,
subscales, and branch scores for the MSCEIT anBdh€®©n EQ-i:S are based on a
mean score of 100 and a standard deviation of i&.Inconsistency Index for the Bar-
On EQ-i:S provides only raw scores with a cut scWadues for this scale were examined
and two individual met the cut score of 12, whilkeeandividual scored 13.

Consequently, it is important to consider this infation when examining the results.
To understand if removing these three cases sogmifiy impacted results, results were
examined with and without the cases meeting andezkng the suggested cut-off.
Means and standard deviations for the BarOn E@hahged only slightly when this
procedure was conducted. Consequently, the thmtieipants were retained to protect
the sample size for the study.

To determine if the Asperger group differed sigrafitly from the typical
populations on which these measures were norm&dgke subject t-test (two-tailed)
was conducted. Two-tailed tests were chosen thimutghis study as El has not been
investigated with this population to this point.nSequently, it is most appropriate to test
for differences in both directions, as opposedriy testing for lower than expected
values.

A comparison of means between the AS group ingtidy and the normative
groups for the standardization sample for the MSCdrid BarOn-EQ-i:S was conducted.
It was predicted that results on EI measures wbaltbwer than the norm group for
individuals with AS, as this group is characteribgddifficulties in various areas thought
to contribute to EI. The mean scores, mean difiegs, and significance levels are

shown in Table 1.7.
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Table 1.7. Single Sample Comparisons of El for A&u@and Normative Group

Measure Asperger Group
Mean mean diff. Sig.(two-tailed)
score
MSCEIT Total EIQ 103.43 3.43 .23
Perceiving 109.18 9.18 .04
Using 107.70 7.70 .02
Understanding 120.60 20.60 .001
Managing 98.03 -1.97 45
Positive-Negative Bias 96.37 -3.63 .33
BarOn EQ-i:S Total EQ 87.12 -12.88 .001
Positive Impression 107.00 7.00 .02
Intrapersonal 89.60 -10.40 .006
Interpersonal 89.16 -10.84 .001
Stress Management 91.40 -8.60 .04
Adaptability 94.64 -5.36 13
General Mood 86.28 -13.72 .001
MSCEIT

The Positive Negative Bias subscale is a validitiex used to establish the fake-
good or fake-bad tendencies of individuals comptethe measure. Comparable
performance to the norm group for this particutals provides some evidence that the
MSCEIT is valid for use with this particular poptitan and that the interpretation of
group performance on the scales is appropriat@riSurgly, performance for the AS
group on the MSCEIT total EIQ was not significardifferent from that of the norm
group,tes) = 1.24;p = .23 (two-tailed). However, an examination ofuleson the
subscales and branches generated interesting iafiom Significantly better
performance was demonstrated on the branch meg$eirteiving Emotionigs) = 2.21,
p =.04, two-tailed) and Using Emotiorigs) = 2.53,p =.02 (two-tailed). A highly
significant difference was observed on the Undeditey Emotions branch, where the
AS group scored approximately 20 points higher thamally developing individuals
t24y=3.63 ,p =.001( two-tailed). Scores on the Managing Emotions bnanere not

significantly different from the norm group.
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BarOn EQ-i:S

Examination of performance on the BarOn-EQ-i:Sed@d the expected pattern
of performance. That is, individuals with AS perfad significantly worse on this
measure than did the normative group (Total &£Q, = -4.17;p = .001, two-tailed). A
caution should be issued, however, as the validdgx (Positive Impression) on this
measure resulted in significantly different scdtem the normative groupa. = 2.57;p
= .02 (two-tailed). However, it should be notedt tiee mean score for the group was
within the acceptable rangkl (= 107; within one standard deviation from the mean)
provided for this measure in the user’'s manual{Bay 1997). Further, while results
indicated that the AS group tended to report mastwely than negatively about their
own El, scores for all other subscales and the csitgEIl score were all lower to than
the mean score for the normative group, as showialohe 5. Consequently, the values
provided may actually underestimate the extenifitdlities. The analysis revealed that
the AS group had significantly lower scores thamrbrmative group on the
Intrapersonat x4y = -3.03;p = .006 (two-tailed), Interpersonigds = -3.79 ,p = .001 (two-
tailed), Stress Managemdph) = -2.22,p = .04 (two-tailed), and General Mood scales
toa)=-3.81,p =.001 (two-tailed).

Scales for the BASC-2 are reported asores with a mean of 50 and a standard
deviation of 10To examine performance of the AS group relativihtonormative group
for the BASC-2, single subject t-tests were coneldict

Table 1.8. Single Sample Comparisons of Social@gs on the BASC-2 for AS Group
and Normative Group

Measure Asperger Group
BASC-2 Subscales Mean mean diff. Sig.(two-tailed)
score

Social Stress (SRP) 52.60 2.60 15
Interpersonal relations (SRP) 47.72 -2.28 A2
Adaptive Composite (PRS) 43.17 -6.83 .002
Social Skills (PRS) 42.46 -7.54 .004
Adaptive Composite (TRS) 47.15 -2.85 .18
Social Skills (TRS) 46.69 -3.31 A5
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As shown in Table 1.8, the comparison of AS sctwescores for the normative
group revealed no significant difference for So8akss (SRP) or Interpersonal
Relations (SRP). However, an extreme outlier (whvcluld have indicated more severe
problems and would have further decreased the vatatained) was removed from each
of these scales to create a normal distributionHisrscale.

In contrast, on the parent scales of the BASC#A bwe Adaptive Composite and
the Social Skills scale were significantly differé&mom the normative group, supporting
the hypothesis that individuals with AS have sigaiftly poorer social outcomes than
normative groups. Finally, teacher reports didnestlt in statistically significant scores
for either the Social Skills scale or the Adapt@emposite. This result might have been
impacted by the relatively small number of pariifs for whom a teacher report was
completed. Additionally, subsequent analysis fotirad the older the participant, the
higher teacher reported Social Skills (see coiiggiagection). This may also have
impacted the results for these forms.

Correlations Among Variables

Zero-order correlations among the variables agsgoted in Table 1.9.

A Bonferonni correction was not applied to the etations for this study as the study
was exploratory in nature. Further, such an adjestrwould have the effect of
exacerbating the issue of small sample size. M@ae@/Bonferroni correction would
only reduce the rate of Type | error (rejecting tiodl hypothesis when it is true), which
in turn may increase Type Il error (accepting tb# hypotheses when it is false) for
those associations which are not null. Thus, ingmdriindings may be overlooked
(Perneger, 1998; Rothman, 1990). To address the fsmultiple comparisons, exazt
values are reported and caution in interpretingltess urged. Inter-correlations for the
respective subscales and branches for the EI mesas@re similar to those provided in

the manuals for each measure, as summarized ie Tah).
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Table 1.9. Zero Order Correlations Among Variables

PRS
Age VIQ Total Intra Inter Stress Adapt Mood Total Perceive Using Underst Manage SRP SRP Ada PRS TRS TRS
EQ El SS Inter pt SS Adapt SS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 - -03 -07 -12 -16 .05 .01 .00 -13  -.48* -.19 -.07 -.04 -01 .03 22 .24 0.44  .66*
2 - .06 .02 .08 -14 .34 .04 .30 .06 .18 .55** A7 -10 .08 10 -03 035 0.01
3 - 5% 49*  76*  46* 91 34 -.04 .18 .35 A3 S1x* 63 .18 .01 -.07 -.16
4 - 10 .54+ .02 .67* .03 .07 -.03 .03 -11 29. 55 06 -03 -20 -.23
5 - .02 41* .35 A7+ -10 .29 .33 .56** -.04 25. A0 -06  -07 13
6 - 16 g2 .07 -.06 .00 .24 -24 58 52x* 02 -09 .05 -21
7 - .28 45* .06 24 .32 31 -17 14 32 *41.02 -.34
8 - .29 -.09 .20 .35 A1 56* 62 17  -08 -.04 A2
9 - .39 84rx GO+ 53** -15 -21 .28 .00 .08 -.28
10 - 51+ -.03 -.19 A3 -.23 25 .18 -12 -.46
11 - 52** .34 -10  -.22 A7 -06 .25 .0
12 - .29 -24  -04 -03 -29 .15 -.19
13 - .01 -.16 A3 -05 .46 .35
14 - -67* .03 .05 .08 -.13
15 - -04 -01 -15 19
16 - Jg2% 61 .32
17 - .16 -11
18 - .67*

*p <.05; **p <.01; two-tailed
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Age and VIQ were examined for their relationshiphathe variables on the scales
and branches used in this study. Results for tihadyais indicated that there was a strong
association between age and 1) teacher reportsaidlSkills and 2) Perceiving
Emotions (MSCEIT). Findings revealed that the oltherindividual, the higher the
teacher reported Social Skills and Perceiving Eomstiscores. Additionally, there was a
strong association between verbal 1Q and the Utatetsng Emotions branch on the
MSCEIT, a scale that requires individuals to idgreimotions and demonstrate an
understanding that “there are groups of relatedtiems’ (Mayer, Salovey, Caruso, 2002,
p. 19). Specifically, the higher one’s VIQ, the mdikely he/she would be to correctly
identify emotions, suggesting that verbal skills highly linked with this particular
ability. No other significant associations wereridibetween either age or VIQ

Within the BarOn EQ-i:S, inter-correlations weosiihd to be similar to those
reported in the technical manual for this meastmailar to information presented in the
manual, Total EQ was moderately to strongly assediwith all subscales for this
measure. Significant associations in the AS gramgpreported below along with
information on correlations for the normative groap shown in Table 1.10. In contrast
to information provided in the manual, the Intragmnal scale demonstrated weak inter-
correlation with the Adaptability scale£ .02,p = .93, two-tailed) and there were weak
inter-correlations between the Interpersonal amesStManagement scales=(.02,p =
.93, two-tailed). While only low to moderate coatbns were reported for the normative
group, this finding has implications for the facstructure of this measure for this

particular group.

Tablel.10. Significant Inter-correlations for Bar@®-i:S in AS and Normative Groups

Intrapersonal Interpersonal  Stress Adaptability Mood
Mgmt.

AS Norm AS Norm AS Norm AS Norm AS Norm
Total EQ .75 .67 49 51 76 .45 46 51 91 .84
Intrapers. 54 52 .67 .85
Interpers. 41 .48
Stress 79 .69
Mgmt.

59



Within the MSCEIT, moderate inter-correlations wirend between Total EIQ
and Using Emotiong (= .84, p <.05, two tailed); Understanding Emotioms=(.69, p <
.05, two-tailed); and Managing Emotions<.53, p < .05, two-tailed) branches.
Additionally, the Using emotions branch was asgedavith the Perceiving Emotions
branch = .51, p = < .05, two-tailed) and Understanding Emotions asasociated with
Using Emotionsr(= .52, p < .05, two-tailed). Unfortunately, the manual foe
MSCEIT does not report inter-correlations for bitaex and the total EIQ score.
However, the manual does provide information oarigbrrelations amongst branch
(subtest) scores (Mayer et al., 2002b). The interetation between Perceiving and
Understanding Emotions for the AS group was mugtetahan the moderate
correlations reported in the manuak(-.03, p = .87, two-tailed). As is the case for the
BarOn EQ-i:S, this finding may have implications foe factor structure of this measure
with the AS group. With the exception of the preasty discussed outlier, inter-
correlations for this group are relatively similarthose reported for the normative group,

as shown in Table 1.11.

Table 1.11. Significant Inter-correlations for MSITEn AS and Normative Groups
Scale Using Understanding Managing

AS Norm AS Norm AS Norm

Total EIQ .84 nla .69 n/a .53 n/a
Perceiving .51 .30
Using .52 43

Examination of correlations between the MSCEIT BadOn EQ-i:S revealed
moderate correlations for the MSCEIT total EIQ scand the BarOn EQ-i:S
Adaptability scalen(= .45, p < .05, two-tailed) and the BarOn EQ-i:S Interpeeacscale
(r =. 47, p<.05, two-tailed). Additionally, moderate, but higlsignificant associations
were revealed between the MSCEIT Managing Emotiwasch and the BarOn EQ-i:S
Interpersonal scale € .56, p < .01, two-tailed). These values were slightlyheigthan
those reported for the normative group in the BaEQhi:S manual, as shown in see
Table 1.12.
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Table 1.12. Significant correlations between Ebmges in AS and Normative Group

MSCEIT total MSCEIT Managing
AS Norm AS Norm
BarOn EQ-i:S A7 .23 .56 .26
Interpersonal
BarOn EQ-i:S 45 .23 - -
Adaptability

A strong and significant correlation was foundimtn the Adaptive Composite
for the BASC-2 Parent and Teacher Rating Scales§0, p< .05, two-tailed). This
association is similar and in the same directiothasfor the normative group, as
provided in the BASC-2 manual, where the corretatmr the two scales was .44. This
finding provides information about the consistebeyween parent and teacher reports of
adaptive skills for this particular group. The ti@oms provide information on home and
school contexts respectively. In addition, a strasgociation was reported for the
Adaptive Composite and the Social Skills scalelierparent forms (=. 72, p <.01, two-
tailed). This would be expected, as items fromS3beial Skills scale contribute to the
Adaptive Composite. Further, the manual for the BASreports that these two scales
correlate stronglyr(= .83). This was also true for reports completethis study (= .72,

p <.01, two-tailed). For the self-report of the BARCSocial Stress was negatively
correlated with Interpersonal Skills£-.67, p <.01, two-tailed). That is, as Social Stress
decreased, interpersonal skills increased andveissa. Again, this is remarkably similar
to that reported for the normative group for thesee scales in the BASC-2 manual
where these scales yielded a correlation of -.68.

A similar, but slightly stronger negative relatibiswas found between self
reports of Social Stress on the BASC-2 and selintepf Total EQ on the BarOn-EQ-i:S
(r =-.51, p<.01, two-tailed). That is, as Social Stress el@sed, the BarOn-EQ-I total
EQ score increased. In addition, a highly signiftgaositive correlation was found
between EIl as measured by the BarOn-EQ-i total @@posite and participant’s self-
report of Interpersonal Skills on the BASC¥2=(63, p < .05, two-tailed). As these are
all self-report formats, caution should be issuethierpreting the findings. Literature on
measurement error warn that using common raterdaam result in measurement error

due to ‘common method variance’ and forms of respdmas (Campbell & Fiske, 1959;
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Podsakoff, MacKenzie, Podsakoff, & Lee, 2003). S@aieguards to protect against this
were initiated. For example, administration ofqgadures occurred in random order so
that the order of administration did not influemeports, different response formats were
required in measures, and measures were admimisiergeparate units in the study
battery. Further, participant anonymity was maimgdi and made explicit to reduce the
chance of individuals producing socially desirespanses. Additionally, the EI measure
was computer administered, while the outcome measas a pencil and paper task.
Podsakoff and colleagues (2003) assert that thepe san be used to minimize, or even
eliminate error due to common method. Finally, salveelf report branches on the El
measure demonstrated only weak correlations welsétf-report outcome measure
(BASC-2 scales). This provides information thatgesjs that the strong associations
found were not entirely a result of common methadance; thus the association
revealed is a potentially important finding forglsitudy.

With the exception of the BASC-2 (PRS) Social Skiind BarOn EQ-i:S
Adaptability ¢ = .41,p <.05, two-tailed) none of the correlations betwparent or
teacher forms and El scales reached significanceieMer, for the SRP, several
significant associations were noted. More spedlficaignificant correlations were
observed for the BASC-2 Interpersonal Scale (SRB) BarOn EQ-i:S total score (r =
.63, p < .01, two-tailed); the BarOn EQ-i:S Intraperdmsaale ( = .55, p <. 01, two-
tailed); the BarOn EQ-i:S Stress Management qcate52,p <.01, two-tailed); and the
BarOn EQ-i:S General Mood scale<.62, p < .01, two-tailed). No significant
associations were found for the Interpersonal smatbany of the composites or branches
from the MSCEIT. Further, similar, yet inverse asations were noted for several scales
from the Bar-On EQ-i:S and the BASC-2 Social St(&RP). Specifically, Social Stress
correlated significantly with the BarOn EQ-i:S @bEQ scorer(=-. 51, p < .01, two-
tailed); the BarOn EQ-i:S Stress Management qaate-.58, p < .01, two-tailed); and,
the BarOn EQ-i:S General Mood£ . 56, p < .01, two-tailed).

Prediction of Social Outcomes

To explore the potential of the El measures tdligtesocial outcomes, a series of

multiple regressions using three different depehdanables (Interpersonal Relations;

Social Stress; and Social Skills) were conductedhé interest of using conservative
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procedures with a relatively small sample size stiaadard method was employed for
these analyses. In addition, the more conservatijested?’ was utilized because of the
relatively high ratio of predictor to outcome vdnlies (see Bellini, 2006). However, even
with this conservative approach, the small samigle iequires that the analyses should
be considered exploratory at this stage.

Independent variables (IVs) for this procedureendrosen based on the results of
aforementioned correlational analysis. As suggesyetiabachnik and Fidell (2007) and
applied in similar studies (Bellini, 2006; Blacksh&inderman, Hare, & Hatton, 2001,
Parkenham, Samios, & Sofronoff, 2005), only IV< tivare moderately to strongly
correlated with the dependant variables (DVs),nmitstrongly correlated with each other
were chosen for this procedure. Because approxiyraddf of the participants did not
submit teacher report forms for the BASC-2, vaealdrom the TRS were not considered
for regression analysis. Further, examination efdksociations revealed no significant
correlations (with only weak to moderate assocmjdor the parent report of Adaptive
Skills. Thus, exploratory analysis for this comip®ss inappropriate. Consequently, only
the BASC-2 Social Stress (SRP), Interpersonal SKHRP), and Social Skills (PRS)
scales were considered for regression procedutissistudy. Table 1.13 lists the IVs

and DVs used in the regression series.

Table 1.13. Variables for Multiple Regression Asay
Model and Predictor Variables (IVs) Dependant Varidble

Model 1 Interpersonal Skills (SRP)
BarOn EQ-i:S Total EQ
MSCEIT Total EIQ

Model 2 Social Stress (SRP)
BarOn EQ-i:S Total EQ
MSCEIT Total EIQ

Model 3 Social Skills (PRS)
BarOn EQ-i:S Adaptability
MSCEIT Understanding Emotions
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As mentioned previously, the standard method masen as the most
appropriate multiple regression procedure for higly, as it is considered the most
conservative and best to use when sample sizeslateely small (Brace, Kemp, &
Snelgar, 2006). Using the standard method, a signif model emergedk: (222)=16.65,
p < .005. The model explains 57 % of the variancaj{stedR® = .566). Both variables
were significant predictors in this model. Tabl@4lprovides information for the
predictor variables entered into the model. Codlintg diagnostics for this procedure
were within acceptable guidelines.

Table 1.14. Standardised Regression Coefficiemtslémlel Predicting Interpersonal
Skills

Predictor Variable Beta p
BarOn Total EQ .79 .005
MSCEIT Total EIQ -.48 .003

A second regression was conducted to explorerddiqtion of social outcomes
via the self report of Social Stress on the BAS@/ing the standard method, a
significant model emergeé: 2 22)= 3.82, p < .038. The model explains 19 % of the
variance (Adjusted® = .19). Table 1.15 provides information for thredtictor variables
entered into the model. Only the BarOn Total EQ aagnificant predictor in this
model. Again, collinearity diagnostics for thisopedure were within acceptable

guidelines.

Table 1.15. Standardised Regression Coefficiemtslmel Predicting Social Stress

Predictor Variable Beta p
BarOn Total EQ -.52 .02
MSCEIT Total EIQ .02 .90

A third regression was conducted to explore tlegligtion of social outcomes via
parent ratings on the Social Skills scale for tAe&SB-2. Again, the standard method was
used and a significant model emergéd; »o) = 6.23, p < .007. The model explains 31 %

of the variance (Adjuste = .31). Table 1.16 provides information for thegtictor
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variables entered into the model. Both predictagsevsignificant in this model. Again,

collinearity diagnostics for this procedure weré¢hivi acceptable limits.

Table 1.16 Standardised Regression CoefficientMfumtel Predicting Social Skills

Predictor Variable Beta p

BarOn EQ-i:S Adaptability 57 .005

MSCEIT Understanding Emotions -.48 .02
Discussion

The results for this study revealed that the ASigrdemonstrated impaired trait
El, but intact or better than expected ability &libtest analysis revealed patterns of
strength and weakness that provide useful infoondbr intervention planning. Trait El
in particular was associated with self-reportedadautcomes. Finally, regression
procedures using EI to predict social outcomesaiegeseveral significant models
predicting 19-51% of the variance. Results areudised in light of the literature and with
reference to the implications for understandingviadials with AS.

El in Young Adults with AS

In general, the findings from this study indicatkdt ElI as measured by the trait
approach, th&arOn EQ-i:Swas significantly impaired for the AS group when
compared to the normative group. In contrast, iiddials with AS performed the same
as, or better than the normative group on thetgltli approach (the MSCEIT).
Explanations and implications for these findings explored below.

One goal for this study was to compare performaricedividuals with AS to
information provided about normative groups foligpand trait approaches to EI. To
understand if El differed significantly between #® group and the normative sample,
means were compared for both the ability (MSCEJ @ait (BarOn EQ-i:S) El tests
using single sample t-tests. On the composite E€Qsure for the MSCEIT, individuals
with AS performed similarly to the norm group foetTotal EIQ composite. However,
analyses of the branches contributing to this caneaevealed variability and provided
interesting information about the AS group in thiisdy. A particularly surprising
finding was that there was a significant differenoethe Understanding Emotions branch

for the MSCEIT. On this particular branch, indivadsi with AS performed significantly
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better than the normative group. While on the sgrfhis appears to be an unusual result,
it is consistent with reports for this group ork&sf a similar construct, theory of mind
(ToM). In studies examining ToM (the ability to peive that other’s have thoughts,
feelings, perceptions different from our own), widuals with AS were able to pass
laboratory tasks when ample time was provided. Massert that individuals with AS

can use their verbal skills to reason through tignitive aspects of a scenario or
problem to pass ToM tasks. However, these sameithadils often fail to perform
adequately in naturalistic situations (Baron-Colatljffe, Mortimore, & Robertson,
1997; Bowler, 1992; Dissanayake & Macintosh, 2008 results for this study are
consistent with those findings and suggest thaviddals with AS have intact

knowledge about how to reason through emotionadlgeld scenarios when provided with
ample time to process information and evaluateoogtiin addition to performing better
on the Understanding Emotions branch, individuath WS also performed significantly
better than the normative group on Perceiving Eomgtiand on Using Emotions. Again,
this suggests that knowledge and performance @&s taguiring the un-timed processing
of emotional information is not impaired for thiarpcular group. Finally, on the
remaining branch for the MSCEIT, Managing Emotidhg, mean score for the AS group
was slightly lower than the mean of the normatik@ug but was not statistically
significant.

In contrast to performance on the ability measudiyiduals with AS scored
significantly lower on the trait measure of El thdid the normative group. The mean
Total EQ score for the BarOn-EQ-i:S was signifibafawer than that of the normative
group. Further, scores on the Intrapersonal, petsional, Stress Management, and
General Mood scales were also all significantlydothat the normative group. While
the mean score for the AS group on the Adaptalstle was slightly lower than the
mean for the normative group, it was not signifibadifferent. Given that impairments
in adaptability are often regarded as a key featukiesS, this appears to be a surprising
result. However, an examination of items contiitgito this index reveals that many
items reflect a step by step, logical thinking a@wh to problem solving, which is often
present in individuals with AS (Baron-Cohen, 200R)r the questionnaire, it appears

that Adaptability is not defined as flexible andrabthinking approaches to complex
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situations, but rather as a systematic and logicadlem-solving style. Consequently, the
results for this index are consistent with literatabout the thinking styles of individuals
with AS which describe logical and sequential apphees in this particular group (Klin

& Volkmar, 2003; Klin et al., 1995; Tsatsanis, 2004

El and Social Outcomes (Associations and Predis)ion

A series of correlations was conducted to explgsmaiations within and between
El instruments and BASC-2 scales pertaining toadaaitcomes. First, it is important to
note that validity indexes for measures in thislgtprovided some evidence that the
measures included appear appropriate for thisqudati clinical group. Second, similar
inter-correlations to those provided in the resipeananuals were demonstrated within
and between instruments thereby providing additiem@lence of the appropriateness of
these measures for individuals with AS.

With reference to measuring social outcomes, belfrasid parent reports
indicated that individuals with AS in this studyldndeed demonstrate social deficits.
Further, results for multiple regression analyselsciated that scores on El measures
accounted for 19 - 51% of the variance of the daziecomes used as dependant
variables for this study. More specifically, thestimodel, which assessed ability and trait
El together, predicted 51% of the variance for-sgpiorts of Interpersonal Skills. This
further illustrates the utility of using these mshents to compliment each other in
clinical assessment. For the second model, alfiligid not significantly contribute to
prediction of self-reported Social Stress, howetrart El predicted 19 % of the variance
for this outcome. The implication is that self-rejed trait El, but not ability El, predicts
of Social Stress. This may be an important conata®r when using trait El measures in
clinical batteries. Finally, the third model demwated that using a combination of the
Adaptability scale from the trait measure and Ustierding Emotions from the ability EI
scale predicted 31% of the variance for parentntepd Social Skills. This may also be
an important consideration in clinical assessmergaaent reports of Social Skills
demonstrated that the individuals in this studylthsle significantly poorer Social Skills
than the norm group. These results are consistémtrgports that El predicts important
social outcomes (social network size, quality eéractions, etc.) for normative

populations (Austin et al., 2005; Brackett, May&Marner, 2004) and has implications
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for investigations of El interventions for the ABgp. For example, if improving El
decreases social stress, then interventions desigrtarget this area may become
important for individuals with AS. This will alscalie a practical implication as clinicians
may find it useful to include the individually mésrted subscales and branches to
provide converging evidence of social deficits linical assessments.

Implications of Using EI measures with Individualsh AS

In summary, the results for the AS group on measofé&l provides interesting
insight into the characteristics of this particudaoup of individuals. In general, better
than expected performance on the ability measulieated that individuals with AS are
able to accurately categorise, understand, percanckuse emotional information when
it is presented pictorially and/or in written forVhile on the surface, this appears
surprising, it provides important information abthi potential of individuals with AS to
navigate through social situations by using cogeitr perhaps verbally mediated
approaches. This is consistent with previous rebg@issanayake & Macintosh, 2003;
Klin, 2000) and has implications for El intervemts

Future intervention studies might then investighter example, practice and
‘overlearning’ of strategies in emotion-based (adnteractions might improve
performance in naturalistic situations. Strategpegrovide extra time for reasoning in
natural social situations may also be useful toviddals with AS. For example, it may
be helpful to explicitly teach a number of respafee emotionally charged situations
that may make it socially acceptable to delay parse. Then, it would be important to
provide many opportunities to practice these sgiatein settings that are as natural as
possible. While it was not the purpose of this gtiadtest this particular hypothesis, these
findings could provide the basis for further invgation in this area.

In contrast to average or better than expectedprence on the ability measure
of El, results for the self-report trait measuresaded that those with AS: 1) perceive that
their ability to navigate through such situatioesmpaired; and, 2) report significant
stress as a result of poor interactions. In ot@ds, even though actual knowledge and
skills in emotional situations is intact, perfornsarin naturalistic situations seems to
remain problematic. This information has implicagsdor the type of interventions we

provide for individuals with AS. As an analogy,thre field of social skills training,
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Gresham (1981, 2002) noted that it is importamitierentiate between individuals who
do not posses the prerequisite social knowledgecoessfully interact with others on a
social level and those who posses the knowledgéabub perform the skill associated
with that knowledge. While the latter is referredas and acquisition deficit, the former
can be referred to as a performance deficit (Grasi@81, 2002). For an acquisition
deficit, individuals are provided with explicit tréng in the knowledge required for
successful social situations, while performancécdsfrequire instruction in skill
sequences and repeated practice in naturalisting®to promote generalization. The
performance of individuals in this study on El m&as highlights a similar
phenomenon. While it appears that results fordghasip on the MSCEIT indicate that
knowledge acquisition and the ability to procese®omal information is intact, the
results for the BarOn-EQ-i:S appear to indicate ih@dividuals feel that their
performance in naturalistic social situations ipained.

On a practical level, it is helpful to use abilgy measures to assess knowledge
and cognitive processing aspects for emotion bageations to target interventions
efficiently. If, as is the case in this study, &@BiEl is intact, yet social difficulties are
present, then interventions will need to focus nareractice, generalization, and social
strategy instruction rather than explicit instrooton the prerequisite knowledge required
for successful social interactions. In this way itsights provided by using both
instruments together is invaluable in providingomhation to assist in the design and
instruction of interventions for individuals witbw EI. Moreover, while the data
generated from this study provides further evideheéthe two models of El are distinct,
it also illustrates the potential for the approacteebe used together to provide
complimentary perspectives to inform intervention.

Limitations

It is important to note that while the results luktstudy points to directions for
intervention research, the purpose of this study mat to test the impact of interventions.
Future research should directly assess this predirgievidence with the appropriate
experimental designs. Further, the information gegtl from this study should be
considered as preliminary evidence that is limiga number of factors, and as such,

caution is warranted. The relative rarity of ASgdherefore the small sample population

69



from which to draw participants, resulted in a dreaimple size for this study. For these
reasons, random selection was not possible. Thefusaon-random sample restricts the
generalizability of the results. In addition to itations associated with a small sample
size, this study incorporated several self-repaasures. While some authors report that
individuals in the AS population can, and do actalyaself report on perceptions and
behaviours (Aydemir, 2000; Berthoz & Hill, 2005je use of several self-report
measures makes it difficult to determine the peeaimiount of variance accounted for by
the specific constructs. Finally, this study usglizcorrelational and multiple regression
procedures. Consequently, causation was not diregdmined. To demonstrate
causation, randomized or quasi-randomized expetahdasigns to test the proposed
model are necessary. Future research projects mdgdigned with a target and control
group to test the findings from this study. Furtivehnile this study proposes an
alternative model for understanding social defiritghdividuals with AS, it did not
compare leading approaches to understanding stefiaits for this group. As previously
mentioned in the introduction to this study, défich ToM and/or EF are widely
attributed as impacting social difficulties for Aglividuals. Consequently, an
exploration of El, ToM, and EF measures used sartyubr in conjunction with El
measures to predict social outcomes may providaiadal information to enhance

understanding of this particular concern in indiats with AS.
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Rationale for Study 2
In Study 1, 25 individuals with AS (aged 16-22) gieted trait and ability El and

social outcome measures to ascertain how El relatasd predicts social outcomes. The

results for this study indicated that total abililyand trait EI combined accounted for
51% of the variance for self reports for InterpeadRelations and 19% of the variance
for self reports of Social Stress. A third modetdastrated that a subscale/branch from
each respective measure (Adaptability on the B&Q#r:S and Understanding Emotions
on the MSCEIT) accounted for 31% of the varianggofirent reports of Social Skills.
While this information provides insight using El asaires for individuals with AS,
performance on EI measures were not compared dinlgéheoretical approaches
conceptualizing social difficulties in AS. More gifecally, it would be helpful to
understand if deficits in ToM and EF individualby, in combination with El predict
important social outcomes in this particular claligroup. Study 2 was conceptualized to
extend the findings from Study 1 to ToM and EF,aaptual approaches for explaining
social difficulties in the AS population. The poge of Study 2 was to investigate if
including ToM and EF variables improves modelsI{oat in Studyl) predicting social

outcomes for AS.
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CHAPTER 3
Study 2: Emotional Intelligence, Theory of Mindddtxecutive Functions as Predictors
of Social Outcomes in Young Adults with Aspergad&me

Individuals with Asperger syndrome (AS) are oft@sctibed as having a core
deficit in social interaction. This deficit is paularly evident when processing of
emotional information is required in social sitoat (Grossman, et al., 2000). Deficits in
theory of mind (ToM) and executive functions (EF¢ ¢he two hypotheses for social
deficits in AS that predominate in the literatusmwever, each of these explanations for
social deficits in those with AS has limitationsn&tional intelligence (EI) has emerged
as a relatively new explanation for social difftoes in typically developing individuals.
Study 1 demonstrated that El predicted importaotas@utcomes for a group of
individuals (aged 16-21) with AS. The purpose af gtudy was to explore El as an
alternative or additive explanation for the sodiaficits of individuals with AS in light of
the predominant theories accounting for sociaidaiffies. Tests of ToM, EF, and El
were administered to young adults with AS to uniderxs whether EI singularly, or in
combination with other approaches, best prediatgaband adaptive outcomes (as
measured by the Behaviour Assessment System fdar€hj Second Edition; Reynolds
& Kamphaus, 2004) for individuals with AS.
Asperger Syndrome

Asperger syndrome (AS) or Asperger disorder isgmieed as one of the
pervasive developmental disorders (PDD) or autigetisum disorders (Wing, 1979). It
is characterised by “marked and enduring impairsigiitlin, McPartland, & Volkmar,
2005, p. 88) in social interaction, communicatibahaviour, and language. While AS is
believed to be one of several autism spectrum digger it is commonly distinguished
from ‘classical’ or Kanner’'s Autism (U Frith, 199y the degree of cognitive
impairment and the presence of intact and typiaidiyeloping early speech (Wing,
1981a; Szatmari, 2005). Individuals with AS usudigmonstrate intelligence in the
average to superior range and many with AS arertregh¢o have verbal intelligence in
the high average to superior range (Ghaziuddin &Main-Kimchi, 2004; Wing, 1981).
A variety of strengths and impairments are ofteénbatted to those with AS (Klin et al.,

1995; Ehlers et al., 1997). Highly specializedlIslkaind circumscribed interests (Wing,
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1981a) are considered by many to be a hallmarkifeatf AS. However, the severe and
pervasive social impairments are often considevdzbtthe primary feature of autism
spectrum disorders, including AS (U. Frith, 1991it€ein & Whitney, 2002; Howlin &
Goode, 2000; Klin, 2000; Smith Myles et al., 208pgerry, 2005; Wing, 1981b). Further,
individual difficulties with social interaction aentral to the various clinical diagnostic
criteria for AS (Asperger, 1944, 1979; Wing, 19@&llJberg & Gillberg (1989); Tantam,
1988; Szatmari et al., 1989).

Various researchers have examined potential exjparsafor these social deficits
in AS. The most commonly referenced theories initeeature are that deficits in ToM
and/or EF are responsible for the social diffi@dtreported for those with AS. These
approaches provide some valuable information ath@utharacteristics of those with AS.
However, limitations of existing approaches maydraedied by an exploration of an
emerging construct, such as EIl, and measuring lasxba&l outcomes in relation to each
construct.

Theory of Mind

The ToM hypothesis for social deficits in autisnd &k suggests that a “specific,
and primarily cognitive, incapacity to attribute m& states such as beliefs, intentions,
and desires to the other and self” (Klin, 200831) is directly responsible for social
deficits. ToM dysfunction is further proposed t@aent for a variety of autistic-like
symptoms including deficits in: pragmatic languageginative play, and empathy
(Baron-Cohen, 1995). While this theory is intuitiwveensible and appears to be accurate
for low-functioning individuals on the autism speich, some have questioned the ability
of this approach to account for individuals with ASHFA, as they have been shown to
pass first-level ToM tasks (Bowler, 1992; Baron-€ohJolliffe, Mortimore, &
Robertson, 1997; Dahlgren & Trillingsgaard, 199&a) demonstrated intact ToM skills
in naturalistic contexts (Eisenmajer & Prior, 1998}hers assert that strong verbal skills
regulate performance on verbally-based ToM tasksw8r, 1992; Eisenmajer & Prior,
1991; Fombonne, Siddons, Archard, Frith, & Hap®94t Happe, 1994; Yirmiya &
Shulman, 1996); consequently, individuals with leigherbal skills could be expected to
pass ToM tasks when they are verbal in nature (R90). Moreover, with regard to

individuals who pass ToM tasks in experimentalatitans, Klin (2000) posits that when
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social stress is reduced and less spontaneous aadio integration of social
information is required, individuals with AS are radikely to be successful.

Measuring ToM remains a complex endeavour. A nurobgroblems plague
traditional and newer tests of the construct. Tirawal lab tasks tend to be artificial in
format. For example, dichotomous responses are ptiet of the available responses in
many ToM tasks, however, in real life contexts appiate responses are rarely provided
in this format. For example, in a natural situatiowlividuals must generate responses by
integrating information from 1) the individual withhom they are interacting, 2)
contextual variables, and 3) their own memory forilgr situations. These processes
should then be followed with the selection of aprapriate response (Klin, 2000).
Clearly, this list of steps involved in formulatiagsocial response is not exhaustive, and
many other cognitive and affective processes magqute appropriate ToM responses
(see Klin, 2000). However, the aforementioneddrstvides some indication of how
complex the processes associated with ToM are. €&pesitly, it may be inappropriate to
measure ToM without ensuring that probable presatgutasks and subskills are also
accounted for by some sort of baseline assessifigstis not commonly available for
ToM tasks.

The specificity of ToM for autism and/or AS hascaleen questioned as ToM
deficits have been demonstrated in clinical groatper than autism (i.e., schizophrenia,
mental retardation, and deaf children) (Corcoraarddr, & Frith, 1995; Peterson &
Seigal, 1995; Yirmiya et al., 1992). Additionalggme ToM tests have been documented
to possess poor test-retest reliability (Charmatainpbell, 1997; L. Mayes, Klin,
Tercyak, Cicchetti, & Cohen, 1996), making studisgg these measures to document
this explanation for poor social skills in AS andiam difficult to support. Finally, some
have reported that intact lower-order ToM skillsrax correlate with social outcomes
(see Klin, 2000), nor does demonstrated improvenmefoM skills after targeted
interventions correspond with increased social béiias (Hadwin, Baron-Cohen,
Howlin, & Hill, 1996; Ozonoff & Miller, 1995). Inded, when verbal ability was entered
as a covariate, ToM did not predict severity ofigbicnpairments (Capps, Kehres, &
Sigman, 1998; Fombonne et al., 1994). Thus, wihileesvhat helpful to articulate the
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difficulties individuals with AS may have understimg others, the evidence does not
support ToM deficits as the primary cause of sadiffiiculties in individuals with AS.
Executive Dysfunction

In contrast to the assertion that ToM deficits easiscial difficulties in AS, some
propose that deficits in executive functions (EX)lain the social impairments in autism
and particularly AS (Ozonoff, 1997). EFs are tharopsychological processes involved
in overlapping and complex cognitive functions whiaclude: planning, cognitive and
behavioural flexibility, inhibition control, selage attention, and working memory
(Joseph & Tager-Flusburg, 2004). From this neuroipsipgical perspective, effective
social interaction requires ongoing updating, ex@aun, and selection of appropriate
responses to both verbal and nonverbal socialnmdtion (Joseph& Tager-Flusberg,
2004). Some posit that it is difficulties in thegeas that lead to poor social interaction
for those with AS (Ozonoff, 1997). Anecdotal eviderand results on self-report
measures indicate that EF deficits are charadteasthose with AS (Channon,
Charman, Heap, Crawford, & Rios, 2001; Wilson, Afdan, Burgess, Emslie, & Evans,
1996). However, limited research has specificatigneined EF in clearly defined AS
groups, and even fewer studies have explored Ebung adults with AS (Ambery,
Russell, Perry, Morris, & Murphy, 2006).

While research documenting the performance a¥iddals with AS on
traditional EF tasks is limited, many researchensehexamined neuropsychological
profiles via the various Wechsler Scales of Ingeltice (Wechsler, 1991, 1997, 1999).
Attempts to discriminate between AS and high fuoratig autism (HFA) on the basis of
IQ profiles have revealed mixed, yet promising ipnelary information for
differentiation of subtypes. Some researchers fawed that those with HFA
demonstrate less developed verbal skills and betteverbal skills than those with AS
(Ehlers et al., 1997; Ghaziuddin & Mountain-KimcbQ04; Klin et al., 1995; A.J.
Lincoln, Allen, & Kilman, 1995; A. J. Lincoln et al1998). More specifically, Ehlers and
colleagues (1997b) found better developed verht$ siket weaker visual spatial
organization and graphomotor skills for individualgh AS when compared to those
with HFA.
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The notion that stronger verbal than nonverbalskile present in AS is
commonly reported (Klin, Volkmar, Schultz, PaulsC&hen, 1997; Tsatsanis, 2004).
Indeed, some claim that those with AS and HFA atrabsays present with opposite
neuropsychological patterns (Klin et al., 1995) asxknt meta-analysis of
neuropsychological patterns support this asse(fdah Lincoln, Courchesne, Kilman,
Elmasian, & Allen, 1988). In contrast, a comparisbmtellectual, motor, visuospatial,
and executive function conducted by Miller and GH#6(2000) found that when
compared to those with HFA, the AS group had adridhll scale 1Q and the magnitude
of the difference between verbal and nonverbalsskibs greater. However, when IQ
was controlled, statistically significant differesscwere found only for fine motor skills
with the AS group having a deficit in this areartRar, a clinically, but not statistically
significant VIQ-PIQ discrepancy was found, with th® group demonstrating greater
discrepancy. Miller and Ozonoff concluded that $QhHe major differentiating feature for
these two subgroups, and as such, Asperger’s caonstdered a “high 1Q autism”
(p-235). Further, a review of the literature indésathat while some researchers have
reported a qualitative difference between the gsqihin et al., 2005b; Klin et al., 1995;
A. J. Lincoln et al., 1998; Miller & Ozonoff, 2000thers have found that there is no
difference (Ozonoff, Pennington et al., 1991a; 8zat, Tuff, Finlayson, & Bartolucci,
1990). Moreover, some researchers have found higii@than VIQ for the AS group
(see Lincoln et al., 1998). Clearly, there is neaclconsensus as to the
neuropsychological profiles in AS and differing apgches to grouping participants or
controlling for variables (e.g. 1Q) likely impadte consistency of results. Indeed, in their
meta-analysis, Klin and colleagues (2005b) notatl studies applying inclusion criteria
adhering strictly to DSM-IV were most likely to firthe previously described VIQ-PIQ
difference for individuals with AS. Finally, whikhe Wechsler scales provide some
information about EFs, they also assess many ctirestructs, and as such, information
gathered using these instruments should not beed@s pure indicators of EF. Thus,
studies attempting to document EF and related peeseshould include measures
specifically designed to assess EF.

As is the case with ToM tasks, EF tests often hmeblematic properties. One

issue is the difficulty defining and measuring sfecunctions, constructs, and
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operations for EF. For example, the constructoghitive flexibility is a broad one that
includes various operations and functions, whiehiaferred but not directly observable.
A function, however, is the product of several ceeted operations that are observable.
Various tests purport to measure EF, includingiti@tal tasks such as the Stroop test,
the Tower Tasks, and the Wisconsin Card Sort (Bgg&lderman, Evans, Emslie, &
Wilson, 1998). While these tasks claim to measuis, i is not entirely clear where they
converge and diverge as tests of executive proseEsen when the specific process is
defined, it is often difficult to entirely distinggh between EFs that may overlap or to
delineate the prerequisite or sub-skills that maynipplicated. It is this overlapping
nature of EF tasks makes them difficult to measiiseretely (Hill & Bird, 2006).
However, recent EF tests have emerged that attenmatrtial out the sub-skills and
overlapping EFs to generate a more accurate cleaization of specific areas of
impairment (see the D-Kefs; Delis, Kaplan & Kram&p01).

While there appears to be promising research omBfS, it is clear that much is
still uncertain. Proponents of executive dysfunts the “main psychological cause of
autism” (see Bonli, p. 38) consider ToM as a prargte and lower-order aspect of EF
that is subsumed by dysfunction in processes oéxleeutive system. While deficits in
EFs are well documented in individuals with autisine, normal developmental course
for EFs has not been well documented, and as &,ress difficult to examine these
processes reliably in children with autism (Bo80D05; Tager-Flusberg et al., 2001).
Further, as mentioned previously, executive defigie not specific to autism; they have
been implicated in various disorders (Diamond gt18191; Ozonoff, 1994, 1997;
Ozonoff & Jensen, 1999; B. F. Pennington, 1996 .B2ennington & Ozonoff, 1996).
Moreover, on EF tasks, it appears that individwate autism and AS differ only on
planning, cognitive flexibility, and generativitthg ability to fluently produce novel
ideas) when compared to normal controls but no¢ssarily in other EFs (Lopez et al.,
2005; B. F. Pennington & Ozonoff, 1996). The EDpdiyesis for social impairments in
autism spectrum disorders has been further questiby studies revealing that young
children with autism do not have impairments ini¢ken compared to developmentally
delayed and typically developing children (Dawsbale 2002; Griffith et al., 1999;
McEvoy, Rogers, & Pennington, 1993). Finally, wHiE provides promising insight into
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the cognitive difficulties of individuals with ASieither deficits in ToM or EF have been
demonstrated to explain variances in social outcofdeseph & Tager-Flusburg, 2004;
Klin, 2000). Clearly, the primacy of EDF as expleorg hypotheses for social deficits in
AS has not been established (Bonli, 2005; Klin,®@0ager-Flusberg et al., 2001).
Additional Limitations of Research on Social-emiloDeficits in AS

While various theories have been proposed to expie social difficulties of
individuals with classical (lower than average Hpjism, a common practice in research
exploring this assertion is to group individualshnautism, HFA, AS, and pervasive
developmental disorder-not otherwise specified (R@B) into one broad group. Given
the diversity between PDD subtypes, adopting thpg@ach is problematic as the
resulting information does not necessarily applizigher functioning individuals with
autism.Moreover, the research literature emphasizes tteedgeneous nature of the
PDD group (Klin, 2003; Szatmari, 2005) and hightggthe influence of language and
cognitive abilities in both developmental and sboigcomes (Kasari & Rotheram-
Fuller, 2005; Ozonoff et al., 1991b; Szatmari, 20@zatmari et al., 2003). Indeed, even
within subgroups (PDD-NOS, AS, autism, and HFAgrthis heterogeneity. Because
subtypes are often not clearly defined, existingligts do not necessarily provide
information that is relevant for those with averag@bove average intellect, as is the
case in AS, HFA, and sometimes PDD-NOS. Those etutliat have clearly
discriminated between subtypes have found thaviddals with AS are likely to perform
significantly better than those with autism or HEBowler, 1992; Dahlgren &
Trillingsgaard, 1996b; Ziatas et al., 1998) an@wofperform similarly to those with
nonverbal learning disabilities (NLD) (Klin et al995; Rourke, 1989; Tsatsanis &
Rourke, 2001), particularly on tasks of a cognitnegure.
El: A Promising Approach

The social deficits in AS can not be adequatelyla@rpd by existing hypotheses
such as ToM and EF (Tager-Flusberg & Joseph, 2@xt)sequently, it will be helpful
to explore alternate constructs that hold promasenthance understanding of the social
interaction problems of individuals with AS. Ematal intelligence (EIl) is an emerging
construct which has recently been demonstratedeidigi successful social interactions
(Lopes et al., 2004; Lopes et al., 2005), socialvogk size (Austin et al., 2005), and life
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satisfaction (Ganon & Ranzijn, 2005b). All of thesdcomes are of interest for
individuals with AS. While EIl has long been in tablic eye (Goleman, 1995), two
models prevail in the research literature and hmeen demonstrated to be distinct in
conceptualization (Brackett & Mayer, 2003) and fofirhe ability ElI approach
conceptualizes EI as the cognitive response toiemaitinformation (Mayer et al.,
2000). In this approach, El is measured using pexdoce tests. In contrast, the trait El
approach characterizes El as a series of relateget@ncies in emotion-related areas
that may include characteristics such as optimgatf;awareness, self-esteem, and self-
actualizations (Bar-On, 1997; Goleman, 1995, 199Bijs conceptualization of El
typically uses self-report in the measurement efdbnstruct.

Ability El is conceptualized as an inter-relatetl slecognitive abilities, skills, or
capacities that include: recognizing the meanirfggmotion; recognizing the complex
relationships between emotions; and, reasoningastalem solving on the basis of this
information (Mayer et al., 1999, 2000). Ability Bas been shown to be distinct from
personality (Brackett & Mayer, 2003; Lopes, 2008) #Q and is predictive of social
deviance (Brackett & Mayer, 2003). Self-report &piEl predicted life satisfaction and
demonstrated incremental validity over persondligw et al., 2004). This preliminary
evidence suggests that ability EI predicts impdrtaricomes, above and beyond that
which is predicted by personality measures. Furtbility El positively correlates with
self-reported empathy (Ciarrochi et al., 2000; RuttB99; Sullivan, 1999), life
satisfaction, and self-reported relationship qydf@iarrochi et al., 2000). Again, it
appears there is sufficient evidence to indica&t tiis form of EI provides information
above and beyond traditional personality or IQ (Btay999) and that it can account for
many important outcomes that likely relate to sssti social interactions.

Trait El is considered to be “a dispositional temelelike personality which can
be assessed by self-report questionnaire” (Austial., 2005, p.548). While a common
criticism of the trait El approach is that it iotolosely related to personality to provide
any novel information, recent studies have showan tifait EI demonstrates incremental
validity over personality in the prediction of ligatisfaction, social network quality,
loneliness, and depression-proneness (Dawda & P@00; B. Palmer et al., 2002;

Saklofske et al., 2003). Further, associations/éen trait El and alexithymia (Parker et
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al., 2001; Schutte et al., 1998a), psychologicstrdss (Slaski & Cartwright, 2002), and
depression (Dawda & Hart, 2000; Schutte et al. 3a9®ave been demonstrated. Finally,
factor analysis of trait EI has revealed that tigedfick Personality Scales and the Five
Factor Model of Personality reveal a distinct Etéa (Petrides & Furnham, 2001). Thus,
it appears there is sufficient evidence to indi¢ché trait EI tests measure some aspect of
psychological well-being beyond that of personatitgasures.
El and Asperger Syndrome

While Asperger himself noted a “dissonance of ctigniand affect” (pg. 79,
Frith, 1991) for the individuals he studied, andwathers have noted problems in
emotional processing for this group, little effbets been made to document a link
between affective processing and difficulties inigbinteraction for those with AS.
Study 1 demonstrated that trait EI was significaitipaired (see Study 1) while ability
El was intact in the AS group. Examination of btanesults for ability El revealed
information about areas of strength that have ioapilons for intervention design.
Specifically, the AS group demonstrated intact c¢gm skills in relation to emotional
information. However, the same group also repartgzhired performance in emotional
interactions in real-life settings. Finally, thesudts of the aforementioned study revealed
that El predicted important social outcomes forAl&egroup. Thus, using ability and trait
El approaches together provides a multidimensiapptoach to assessment, which in
turn has implications for intervention. While theaenination of El revealed important
information for interventions, an exploration ofM@nd EF together with EI may
improve the prediction of social outcomes and imf@ssessment practices for those with
AS.

The Study

This study builds on Study 1 by investigating assoans between EIl, ToM, EF,
and social outcomes and by exploring ToM and Ewarly and in combination with El
as predictors of social difficulties.
Research Questions
1. Does performance on EIl, EF, ToM measures related@l outcomes in young

adults with AS?
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2. Does EIl in combination with ToM and EF predict sé@utcomes in young adults
with AS?
Method
Participants

As described in Study 1, 25 young adults (20 nafemale) diagnosed with AS,
aged 16-21.11 yearbi(=16.3;SD=1.4) were recruited from school and mental health
settings in Manitoba and Alberta. Detailed inclusaoiteria are provided in Study 1.
Procedures

Participants who met the inclusion criteria outtine Study 1 were invited to
complete a battery of tests which is provided maforementioned study. In addition to
the tests completed for Study 1, the Reading th&dNti the Eyes Test-Revised (Eyes
Test-Revised; Baron-Cohen, Wheelwright, Hill, Rag&élumb, 2001) and selected
subtests from the Delis-Kaplin Executive Functigst8m (D-Kefs; Delis, Kaplan, &
Kramer, 2001) were administered. Results on th@ &\, and EF measures were
compared to each other and to performance on @omegt measure (BASC-2) to provide
information on the extent of social and adaptivictencies. Further, exploration of the
predictive ability of EI, ToM, and EF for social tmomes was conducted by
examinations of correlations and multiple regresgimcedures.

Measures

Participants completed a battery of instrumentsaasof a wider study.

Complete information about the psychometric prapemf each measure in this study is
found in Appendix L. Further, measures used inpilexious study are described in the
appropriate section in the aforementioned study.

The Reading the Mind in the Eyes Test, RevisedovigfiSyes Test-Revised)he
Reading the Mind in the Eyes test (or Eyes Testigeely Baron-Cohen, Wheelwright,
Hill, Raste, & Plumb, 2001) is a measure of advdrtbeory of mind. The test consists
of 25 items that require the individuals to lookpattures of the eye region and to choose
the word that best describes the emotion or thinkmnveyed. This instrument purports
to measure attribution of mental state, which issttered to be one aspect of theory of
mind skills. The Eyes Test-Revised has been faarm: sensitive to subtle differences

in social sensitivity or ‘mind-reading’(Baron-Cohaftheelwright, Hill, Raste, & Plumb,
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2001). The available information on the psychorogirbperties of this instrument
appears to indicate that this is acceptable meadureM to use in the AS population
(see Appendix L for further information).

The Delis-Kaplin Executive Function System (D-K@&fkg Delis-Kaplin
Executive Function System (D-Kefs; Delis, KaplanK&amer, 2001) is a measure of
cognitive functions related to various executivegasses including: planning, reasoning,
cognitive flexibility, fluency, and inhibition. Bewse the D-Kefs is intended to provide
assessment of broad, yet primarily independentwkecfunctions, each test in this
battery may be administered alone or in combinatidh others. No composite scores
are generated, and consequently excluding sulitestsnot impede interpretation.

The subtests included in the D-Kefs are modifigatiof well-known traditional
tests of EF (Lopez et al., 2005). However, the Dskaeibtests differ from traditional
measures in that several baseline conditions angdad for each EF. As such, this test
facilitates isolation of basic cognitive procesgeg., motor speed and visual scanning
skills) that might affect performance on each EBétermine “whether poor performance
is due to deficits in more fundamental cognitivéislor deficits in higher-level executive
functions” (Delis, Kalpan, & Kramer, 2001, p. 3)vdilable information on the
psychometric properties of the D-Kefs indicates the is an appropriate measure to use
in clinical and non-clinical populations. Table prbvides a summary of the subtests and
conditions of interest for the study.

Table 2.1. D-Kefs Tests and Conditions Include8tudy 1

D-Kefs Test Purpose Conditions
Trail Making To assess flexibility of 1. visual scanning
thinking on a visual motor 2. number sequencing
task 3. letter sequencing
4. number-letter switching *
5. motor speed
Verbal Fluency To assess fluent 1. letter fluency
productivity in the verbal 2. category fluency
domain 3. category switching *
Colour-Word To assess inhibition of over 1. colour naming
Interference learned verbal response in 2. word reading
order to generate a dissent 3. inhibition*
response 4. inhibition/switching

* marked conditions are those purported to mostiiately reflect traditional EF tasks
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Analysis

SPSS Version 15A (SPSS, 2004) was utilized for datdysis. Descriptive
statistics, such as means and standard deviagoabled statistical interpretation and
assisted in the examination of distributions fos troup. A preliminary validity check
was conducted by examining reliability and validitefficients in comparison to
performance for normative groups. Finally, inforraatgenerated from the computation
of Pearson Product Moment correlations was consitier the creation of models for
multiple regression procedures. Because the sasig#an this study is relatively small,
analysis is considered to be exploratory. As stiehfindings are to be viewed
cautiously.

Results

Data Screening

All data entry was checked by two researchers sanabusly to ensure all values
were entered correctly. Some data was missingsaptint, but it was available and
entered by both researchers. All data was thereokell independently by both
researchers.
Missing Data

As required in the informed consent procedurefiefappropriate ethical boards,
participants were free to decline completion oftipafar tasks at any time without
penalty. As mentioned in the previous study, soaréigpants chose not to/or could not
nominate a teacher to complete the BASC-2 formss€quently, only 13 of the 25
BASC-2 TRS forms were returned. Further, one partkase not to complete the BASC-
2 PRS. Study 1 provides details on the relatigpsshetween the BASC-2 TRS and other
variables of interest.
Distributions

The data were examined for normality and outliEtsther, skewness and
kurtosis was examined for each variable to detegnfithe resulting distributions were
sufficiently normal. Skewness reflects the symmefrthe distribution while kurtosis
reflects the peakedness of the distribution (TabikcR Fidell, 2001). Skewness and
kurtosis values for the primary variables in St@dgre presented in Table 2.2. Values for

variables included in both studies are present&tudy 1.
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Table 2.2. Skewness and Kurtosis Values

Measure Skewness Kurtosis
1) Eyes Test-Revised 23 -.05
2) D-Kefs TM-1(Vis. Scanning) -.18 -1.24
3) D-Kefs TM-2 (Number Seq.) -.09 -.79
4) D-Kefs TM-3 (Letter Seq.) -.13 -1.25
5) D-Kefs TM-4 (Numb-letter Seq.) -.76 -.05
6) D-Kefs TM-5 (Motor Speed) -.80 -.78
7) D-Kefs VF-1 (Letter Fluency) 14 46
8) D-Kefs VF-2 (Category Fluency) -.04 34
9) D-Kefs VF-3 (Correct Response) -.20 -.80
10) D-Kefs VF-4 (Accuracy) -.01 -.92
11) D-Kefs CWI-1 (Colour Naming) -.81 -.17
12) D-Kefs CWI-2 (Word Reading) =77 -12
13) D-Kefs CWI-3 (Inhibition) -.28 -1.09
14) D-Kefs CWI-4 (Inhibition/Switch) =21 -.85

TM - Trail Making
VF - Verbal Fluency
CWI - Colour Word Interference

As can be seen in Table 2.2, most of the distiobgthad skewness and kurtosis
values in the excellent range, suggesting thadlisteibutions for this group were
sufficiently normal.

Comparison of ToM and EF Performance to NormatiagaD

Raw scores are reported for the Eyes Test-Rewslite the D-Kefs provides

age-corrected scaled scores based on a mean afil®standard deviation of 3. Single
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samplet -tests were conducted to examine whether the A8pgydiffered significantly
from the normative group on EF and ToM measure-falled tests were used as there
was not a sufficient literature base to confideptigdict the direction of the group
results. Results are presented in table 2.3. Refulthe EI measures are summarized in

detail in the previous study.

Table 2.3. Single Sample Comparisons of, ToM, datMEasures for AS Group

Measure Asperger Group
Mean mean diff. Sig.(two-tailed)
score

Eyes Test Revised 24.2 -1.80 .015
D-Kefs TM-1 (Visual Scan) 7.2 -2.80 .001
D-Kefs TM-2 (Number Sequence) 7.40 -2.60 .002
D-Kefs TM-3 (Letter Sequence) 7.00 -3.00 .002
D-Kefs TM-4 (N-L Sequence) 8.92 -1.08 19
D-Kefs TM-5 (Motor Speed) 7.60 -2.40 .005
D-Kefs VF-1 (Letter Fluency) 10.24 24 74
D-Kefs VF-2 (Cat. Fluency) 10.84 .84 .34
D- Kefs VF-3 (Cat. switch-correct) 10.84 .84 17
D-Kefs VF-4 (Cat. Switch accuracy)10.92 .92 A2
D-Kefs CWI-1 (Color Naming) 8.20 -1.80 .03
D-Kefs CWI-2 (Word reading) 9.00 -1.00 .19
D-kefs CWI-3 (Inhibition) 8.28 -1.72 .09
D-Kefs CWI-4 (Inhibition/Switch)  7.84 -2.16 .02

As discussed in the previous study, comparisonl oé&llts for the AS group
revealed that in general, performance on the Elamheasure was impaired for this group.
In contrast, an examination of ability El in the fup revealed intact or better than
expected skills. While the initial results for taleility measure may seem surprising, it
was noted that these ability-based tasks requinetied cognitive reasoning about
emotional situations. It appears that when provid#hd time to process information
about emotional interactions, these individualdgrer similarly or better than the

normative group.
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Performance on the BASC-2 PRS and SRP was repartbed previous study.
However, it is important to summarize this inforrnatas some of the same variables are
included in this study. Comparison of scores fer A group to the normative group
revealed a significant weakness on a parent-reppontsasure of Social Skiltgs) = -3.22,

p = .004 (two-tailed) and on the Adaptive Composite,= -3.60,p = .002 (two-tailed),
supporting the hypothesis that individuals with B&ve significantly impaired social
outcomes when compared to normative groups. FaalSstress (SRP) and Interpersonal
Relations (SRP), the values were lower than thenative group, but not statistically
significant.

For the ToM measure, the Eyes Test-revised, remutsaled that the AS group
scored significantly lower than the normative grolgp) = -2.616,p. = .015 (two-tailed).

In addition, results for the AS group in this stwdgre compared to the AS group in the
test publisher’s study, as presented in TableThd.AS group in the this study
performed significantly better than the AS grouphe standardization studyasf =
3.634,p = .001 (two-tailed). However, it is important tota that the group in the
standardization of this measure was a combined &#eRAS group.

Table 2.4. Single Sample Comparison of ToM for ®8in Study 2 to AS Group in
Standardization Sample

Measure Asperger Group
Mean mean diff. Sig.(two-tailed)
score
Eyes Test-Revised 24.2 2.50 .001

Within the EF scale, findings revealed that relativ the normative group, AS
subjects performed significantly poorer on thedaling tasks from the Trail Making
Test: Condition 1: Visual Scanningf = -3.75, p = .001 (two-tailed); Condition 2:
Number Sequencinggi) = - 3.5, p = .002 (two-tailed); Condition 3: Letteedbiencing,
tosy = -3.58, p = .002 (two-tailed); and for ConditionNdotor Speed, 44y = -3.13, p =
.005 (two-tailed). Scores for the group on Condilo Number-Letter Switching, the

task most similar to the traditional Trail-Makingt&sk were not significant.
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No significant differences were noted on any ofdbeditions of the Verbal
Fluency subtest. For all conditions on this subt&Stparticipants scored slightly, but not
significantly higher than the normative group.

Significant differences between the normative aisdgtoups were evident on
two subtests comprising the Color-Word Interferetest. The AS group performed
significantly worse than the normative controls@uwior-Word Interference 1: Colour
Naming, f4) = -2.40, p = .03 (two-tailed) and Colour Word Inte€efiece 4:
Inhibition/switching, f4) = -2.55, p = .02 (two-tailed). Colour Word Interfecer:
Inhibition was approaching significancggaf=-1.77, p = 09 (two-tailed) and
performance on Word Reading was not significant.

Correlations Amongst Variables

The correlations for the variables in this study aresented in Table 2.5. As
mentioned in the previous study, a Bonferroni atirom was not applied, given that the
study is considered exploratory. Age and VIQ werduded in the analysis to examine
the extent to which these variables might impacdiopsance. Results indicated that age
was negatively correlated with the D-Kefs Color \Wamterference subtest: Condition 1:
Color Naming. That is, as age increased, partitiparformance on this particular
subtest decreased% -.40,p = .05, two-tailed). VIQ was not significantly cetated with
any of the variables in this study.

As stated in the previous study, the BASC-2 sgibreof Social Stress was
negatively correlated with Total EQ as reportedrenBarOn EQ-i:S r(= -.51,p < .01,
two-tailed). That is, as Social Stress increas®d| scores on this measure of trait El
decreased. In addition, a highly significant andifiee correlation was found for the
BarOn-EQ-i:S total EQ composite and participangs-seport of Interpersonal Skills on
the BASC-2 ( =.63,p < .05, two tailed). However, neither the EF noMTeariables
were significantly correlated with trait EI.

In contrast, three subtests from the D-Kefs demratest significant associations
with the Total EIQ score on the MSCEIT. Highly giggant associations were noted
between the EIQ and Trail Making 2: Number Sequem¢i= .54,p =.005, two tailed)
and with Trail Making 4: Number-Letter Switching=£ .42,p = .04, two-tailed). EIQ
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was also significantly associated with Verbal Flne8: Category Switching Total
Correct ( =.46,p = .02, two-tailed).

For the ToM measure, the Eyes Test-Revised, s@esagciations were
demonstrated with three conditions from the Tradkihg test: Trail Making 1: Visual
Scanningi(=.59,p =.002, two-tailed); Trail Making 2: Number Sequerf = .45,p
=.02, two-tailed); and Trail Making 3: Letter Semge = .60,p = .001, two-tailed).
Low to moderate and non-significant correlationsensoted for the Condition 4:
Number-Letter Switching, which is most similar fassic Trail Making B testr (= .26,p
= .22, two-tailed).

Inter-correlations for the BASC-2 SRP Interpersdralations and Social Stress
scale were demonstrated to be inverse and significa -.67,p < .001, two-tailed) and
for the BASC-2 PRS Adaptive Composite and SocidlsS&cales( =.72,p < .001, two-
tailed). These values are similar to those provigedhter-correlations in the BASC-2
manual (Reynolds & Kamphaus, 2004).

The D-Kefs technical manual provides informatiooattinter-correlations for
conditions within subtests (Delis, Kaplan, & Kram2001). As mentioned previously,
each D-Kefs subtest contains several ‘conditionsviged to enable an examination of
the effect of impairments in basic cognitive preasson the EF. As such, it is important
to note that only one condition in each subtedy treflects an EF. However, examination
of the EF task without attending to performancehenbasic cognitive processes is
inappropriate. Further, the associations betweeditons within each subtest reveals
information about how the processes occur withpauicular population. Thus, both the
baseline and traditional EF ‘conditions’ from thekéfs were included in correlational
analysis. Table 2.6 details the correlations folandvariables in this study. To illustrate
how performance for the AS group differed from tloeemative group, values provided
for the normative group (aged 8-19) in the D-Kefshinical manual are noted in

parentheses.
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Table 2.5. Zero Order Correlations Amongst Varigble
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For the Trail Making test, many inter-correlatidoand for the AS group were
higher than expected. For example, Trail Makingnd &rail Making 2 were highly
correlated (= .71,p <.001, two-tailed), while for the normative grogpmoderate
correlation ¢ = .38) was found. As is shown in Table 2.6, simildéferences were
evident for most of the conditions of the Trail Ntad test, where values found for the
AS group were significantly higher than those lister the normative group. This may
have implications for the factor structure of thessks for the AS group. Likewise, for
the conditions of the Colour-Word Interference testme unusual values were exhibited
by the AS group. Of particular note, Color-WordridaColor-Word 4 were highly related
for this group = .84,p < .001, two-tailed), while the manual lists a vl correlation
for these conditiong = .06). For the AS group, inter-correlations betw conditions
was much higher than for the normative group foshud the variables. These results
seem to indicate that baseline skills are mordaedlto EF performance for the Tralil
Making and Color-Word Interference tests in thegk8up than is the case in the
normative group. Finally, for the conditions of tierbal Fluency test, the inter-
correlations for the most part were slightly highgat similar to those presented in the

manual for the normative group.
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Table 2.6. Inter-correlations for D-Kefs Subtesn@itions for the AS Group

1.TM1 2.TM2 3.TM3 4.TM4 5.TM5 6. 7. 8.VF3 9. VF3 10.CWI1 11.CwWI2 12.CWI3 13 CWI4
VF1 VF2 (correct) (Acc.)
1 71 73 55** 42 46* .34 .20 .16 .B65** .35 .58** .64**
(.38) (.36) (.24) (.28)
2 - .84** .66** .39 46 .39 A42* .27 5% 59** 71 .69**
(.54) (.43) (.33)
3 - 56** 54%* A1 .33 .33 .25 57+ 40 B1** .59**
(.45) (.36)
4 - .56** .38 .35 A42* 31 .B65** 54+* .60** .62**
(.23)
5 - .35 .20 .37 .29 .14 -.02 .08 12
6 - .68** .34 .37 .50* .33 55** 52**
(.55) (.40) (.29)
7 - .63** 53** A1 .28 .45* .35
(.47) (.34)
8 - .82** .27 .09 .22 .19
(.72)
9 - .33 .06 .19 .24
10 - 7+ .84** .84**
(.57) (.49) (.06)
11 - T2%* 71
(.45) (.42)
12 - .89**
(.57)

* p<.05; **p<.0 1, two-tailed
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Prediction of Social Outcomes

To examine prediction of social outcomes, a safesultiple regression
equations was planned. However, as per guidelorasi@ltiple regression (Tabachnick
& Fidell, 2007), only those variables that werdeatst moderately correlated (>.30) with
the outcome variables were retained for inclusiothe procedures. Only one EF variable
(Verbal Fluency-Accuracy) met the standards suggesy Tabachnick & Fidell (2001).
However, the outcome variable to which this paftéicvariable was moderately related
was not one of the variables of interest for thislg. As such, the verbal fluency variable
was not entered into regression procedures. TlwuBFwvariables were maintained for
regression procedures in this study. However, gitierlow correlations exhibited
between EF and outcome variables, the predictitnwauld likely have been minimal if
they were retained and included.

Likewise, outcome variables retained for regresgpimtedures included only
those that demonstrated correlations of at le@stvith predictor variables. Using this
standard, only two outcome variables were includetie regression procedures for this
study: BASC-2 Social Stress and BASC-2 InterpersBetations. Table 2.7 presents the

variables that were include in the multiple regi@sgrocedures.

Table 2.7. Variables for Multiple Regression Anays
Model and Predictor Variables (IVs) Dependant Varidle

Model 1 Interpersonal Skills (SRP)
BarOn EQ-i:S Total EQ
MSCEIT Total EIQ
Eyes Test-Revised

Model 2 Social Stress (SRP)
BarOn EQ-i:S Total EQ
Eyes Test-Revised

The standard method was chosen for regressiorguoes as it is the most
conservative and recommended approach for smajlsarsizes (Brace et al., 2006).
Using the standard method, a significant model geteF (2 22)=12.24 p =.0005. The
model explains 58 % of the variance (Adjusid: .58). Only the El variables were
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significant predictors in this model. Table 2.8\pd®s information for the predictor
variables entered into the model. Collinearitygdiastics for this procedure were within

acceptable guidelines.

Table 2.8. Standardised Regression Coefficientdimalel Predicting Interpersonal
Skills

Predictor Variable Beta P
BarOn Total EQ g7 .0005
MSCEIT Total EIQ -44 .005
Eyes Test-Revised -.189 176

Multiple regression was conducted to explore tregligtion of social outcomes
via the Self-report of Social Stress from the BAS@ased on information gathered
from a previous study, the MSCEIT EIQ was not eedento the regression formula for
this particular outcome variable, as it was nonfibto be a significant predictor of Social
Stress. Again, using the standard method, a signif model emergedk (2 20)= 6.81,p
=.005. Employing the more conservatRevalue, the model explained 33 % of the
variance. Table 2.9 provides information for theddctor variables entered into the
model. Both the BarOn EQ-i:S Total EQ and the Ejest-Revised were significant
predictors in this model. Again, collinearity diaggtics were within acceptable

guidelines.

Table 2.9. Standardised Regression CoefficientdMmdel Predicting Social Stress

Predictor Variable Beta P

Baron Total EQ -.49 .008

Eyes Test-Revised .36 .05
Discussion

The results of this study revealed that trait adpititg EI, but not ToM predicted
self-reported interpersonal skills for individualgh AS. However, Trait El together with

ToM predicted self-reported Social Stress for Hame group of individuals. While it
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was anticipated that EF variables would be entanedregression equations, the subtests
fractured when used in this particular group ofvidlals. Thus, it was inappropriate to
enter these variables into regression analysiseMar, the correlations between the EF
variables and outcome variables were low, which plecluded their use in multiple
regression procedures. These low correlations w@msistent with a recent study that
showed that for individuals with autism spectrursodders, EFs predict communication
symptoms, but not social interaction difficultid@$eph & Tager-Flusberg, 2004). While
the phenomenon of low correlations between EF amcbme variables confounded
analyses for this study, it is widely acknowleddfeat the complexity of
neuropsychological functions may produce diversedistinct patterns for clinical
groups (Franzen, 2000). As such, findings in cahgroups can be confounded by the
nature of the brain damage typically present (Detligl., 2001). For example, Delis and
colleagues (2001) suggest that cognitive functishih correlate in individuals with
typically developing brains may load on one factanjle for individuals with brain-
based pathologies; vital processes can be disrgnigdlissociated. It appears that this is
precisely what occurred in this study.

For the AS group, only one of the traditional Eskg Condition 4: Color-Word
Interference (Inhibition/Switching), was impairédowever, the AS group demonstrated
impairments in many of the baseline skills consdeo be sub-skills required for
effective executive processes. Results are disdusgbe context of the literature and
suggestions for future research.

El, ToM, and EF in AS

As mentioned in Study 1, individuals with AS wengpiaired in trait El but
performed similarly or better than the normativeugr on ability El. Analysis of patterns
of performance revealed interesting informatiort tiees implications for interventions
for individuals with these characteristics. Moredfically, in un-timed situations,
individuals with AS performed significantly bettdyan normative controls on a task
measuring the ability to identify emotions and igguae related emotional concepts
(MSCEIT: Understanding Emotions). Further, the A8up performed significantly
better than the normative group on Perceiving Eomgti a branch that measures the

ability to recognise ones own and others’ emotiémsally, the AS group performed
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significantly better than the normative group onrig€Emotions, a branch purporting to
measure how an individual’s thoughts and thougbtesses are informed by their own
emotional experiences. Together, results on tHéyabi measures indicated that when
provided with the time to reason through informatimdividuals with AS were not
impaired in the cognitive processes involved inadiéeg and responding to emotional
situations. In contrast, the same group reportgghimments in their actual social
interactions involving emotional exchanges, as meakby the trait EI measure. As
mentioned in study 1, these findings suggest tathiis particular group, there is a gap
between knowledge and performance in real-lifeadasiuations. That is, while
individuals with AS have the knowledge and cogmitability to reason with emotional
information, their application in real-life settsgs impaired.

In this study, ToM performance was compared tanbrenative and combined
AS/HFA group described in the standardization stiadyhe Eyes Test-Revised (Baron-
Cohen et al., 1997). The results for the AS graouihis study revealed significantly
lower scores than the normative group, yet sigaifity higher scores than the combined
AS/HFA group. Consequently, it appears that ouugrof prototypical AS individuals
performed better than those with HFA and AS comithiteit were still impaired in ToM
when compared to normative controls. Thus, the Afsig demonstrated more subtle
impairments than a combined group, but showed feignit impairments nonetheless.

Comparisons of the AS group to the normative gneape conducted to identify
areas of difficulty on EF tasks. For the Trail Madgisubtest, which is thought to measure
cognitive flexibility with novel nonverbal informiain, impaired performance was shown
on the baseline tasks (Visual Scanning, Number &sxng, Letter Sequencing, and
Motor Speed) but not on the classic EF task (Camd#: Number-Letter Switching).
This finding illustrates that while this group ofdividual with AS was impaired in the
basic cognitive functions which contribute to theditional EF task, the actual EF was
not impaired. This finding supports Kleinhans et(2005) argument that poor
performance of individuals with autism spectrunodiers on EF tasks similar to trail
Making B in previous research (Minshew, GolsteinS&igel, 1997; Rumsey &
Hanburger, 1988) indicates impairment in “multifdl@damental and higher order

cognitive skills” (p. 380), rather than impairmeémtEFs. Further, these results are
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consistent with Kleinhans, Akshoomoff, and Deli@€05) findings, where a slight, but
not statistically significant, impairment was nofedthis same condition for a combined
group of individuals with AS and HFA. The findingjimpairment on baseline measures,
but not on the higher order EF, is potentially impot information generated from this
study, as it indicates that basic cognitive skillich may contribute to EF are impaired
for this group.

In contrast to the impairment in basic cognitivadtions noted for the Trail
Making subtest, intact skills were found for the &®up on all conditions on the Verbal
Fluency subtest. The Verbal Fluency subtest pusgorimeasure an individual’s ability
to “generate words fluently in an effortful phonenformat (Letter Fluency), from over-
learned concepts (Category Fluency), while simekasly shifting between over-learned
concepts (Category Switching) (Delis, Kaplan, & Kex, 2001, p. 55). The results from
this study are consistent with previous researdgesting that this particular type of task
is not problematic for those with AS or HFA (Boucle¢ al., 2005; Dunn, Gomes, &
Sebastian, 1996; Manjiviona & Prior, 1999). Howevesults for this study differ from
the findings of Kleinhans and colleagues (2005)etike combined HFA and AS group
had impaired performance on the baseline Lettezridy task (Condition 1) and on
Category Switching Correct (Condition 3). For tleséline task, examination of
individual results in this AS group revealed coesable variability (standard scores
range from 3 to 1M1 = 10.24;SD = 3.56). Examination of scatter plots provided for
Kleinhans et al. (2005) revealed a similar situatidowever, less variability was present
for the AS group in this study on Condition 3: @atey Switching Correct (standard
scores ranged from 5-18] = 10.84;SD = 2.95), suggesting that while some of the
baseline skills may be problematic for some indnald, the EF ability for the group as a
whole remains intact.

Finally, the AS group was compared to the normagnaeip on the Color-Word
Interference subtest. This subtest is similar &tthditional Stroop task (Stroop, 1935)
which is thought to measure verbal inhibition. Hoee the authors of the D-Kefs argue
that lower-order tasks, such as word reading afa@uc@dentification, affect performance
on this EF (Delis et al., 2001). As such, basetioeditions are provided to enable
examination of specific cognitive functions in taba to the traditional EF task. Further,
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as well as the classic Stroop task, a set-switcbamglition is provided to measure
cognitive flexibility. Comparison of the AS group the normative group revealed
significant impairments for Colour Naming and fahibition/Switching (verbal
inhibition and cognitive flexibility), but not fo€olour Reading or for Inhibition alone.
As such, it appears that it is the switching aspdtth is most problematic for those
with AS. This indicates that while verbal inhibitigs not a significant problem for this
group, switching from an over-learned task (woradiag) to a novel task (saying the
colour instead of reading the word) was problematitendency towards perseveration
(sticking to an over-learned response regardlesslicit instruction) may exacerbate
difficulties with this particular EF (Ozonoff & Jean, 1999; Ozonoff, Pennington et al.,
1991a).

For the Color Naming condition of the Color-Wordhilpition subtest, the
findings for this study were similar to those foungdKleinhans and colleagues (2005)
where below average performance was repoited 8.2;SD= 2.8). While significance
levels were not reported for the individual corahs in the Kleinhans et al. (2005) study,
the group in this study revealed similar resultsclvlwere statistically significanM =
8.2;SD=3.8,p = .03). In contrast, the AS group in this studyeraed significant
cognitive set-switching difficulties, while Kleinha et al.’s combined AS/HFA group
performed similarly to the normative group. Fossthiudy, individuals were not excluded
if they identified co-existing psychological condits, such as AD/HD. This inclusion
criterion was designed to preserve sample sizeeftett actual characteristics
experienced in the general AS population. As datiaih the demographic information
provided in Study 1, 10 of 25 participants ideetifithis particular co-existing diagnosis.
When compared to estimates for this particular doatlon, where some researchers
report that 4 out of 5 individuals with AS also ka&D/HD (Ehlers & Gillberg, 1993;
Ghaziuddin et al., 1998), our group actually repdifiewer cases of AD/HD than would
be predicted. Given the difficulties demonstratedimdividuals with AD/HD on tasks of
cognitive flexibility (Barkley, 1997a; Geurts, Vert Oosterlaan, Roeyers, & Sergeant,
2004; Ozonoff & Jensen, 1999; Willcutt et al., 2)0tlis important to examine results of

similar studies with this information in mind. Thuisis not clear if the findings of
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difficulty with the Inhibition/Switching conditiomeflects EF difficulties because of AS
or AD/HD.

Although Kleinhans et al. (2005) did not indicatbether or not individuals with
co-morbid conditions were excluded for their stuglgsticipants were described as taking
medications commonly prescribed to treat anxietyprdssion, and AD/HD. In contrast,
while Ambery and colleagues (2006) ensured thaviddals with language delays were
not included in their study, they excluded indivaégiwith co-morbid conditions, such as
AD/HD and did not find deficits in inhibition. Thiflustrates the diversity of practice in
the literature and the difficulty of comparing riéswf the few existing studies that
purport to measure EF in individuals with AS. Vehihe inclusion of individuals with
co-existing AD/HD confounds the results of thisdstuit also provides insight into what
the daily experience of the typical individual wAls might be, given the high reported
rate of co-morbid AS and AD/HD (Ehlers & Gillbert993; Ghaziuddin et al., 1998).

While a large body of research examines EF in iddizis with autism, there has
been limited research focussing specifically on p&ticularly with reference to young
adults (Ambery et al., 2006). Examination of therkture reveals considerable
variability in research findings. For example, samsearchers have found deficits in
verbal fluency (Ambery et al., 2006; Rumsey & Hargau, 1988), while others have
found intact verbal fluency (Manjiviona & Prior, 99; Rumsey & Hanburger, 1988).
Others have found difficulties with inhibition (Kiehans et al., 2005), while others have
found the opposite (Ambery et al., 2006; Kleinhahal., 2005). Close examination of
the literature reveals inconsistent and differipgmational definitions for AS (e.g.
sometime AS and HFA are combined) and differingrapghes to exclusion criteria,
which again makes comparison across studies diffiConsequently, the results from
this study should be considered in light of simgesups only.

In summary, it appears that the AS group in thislgthad intact verbal fluency
(as per Verbal Fluency) and nonverbal cognitivgifigity (Trail Making), but
demonstrated impaired set-switching (as per theopttike Colour-Word Interference).
As mentioned, it is important to note that manyividlals in this AS group reported also
having a diagnosis of AD/HD. Moreover, individuatgh AD/HD are thought to have a
core deficit in inhibition (Barkley, 1997a, 199, F. Pennington & Ozonoff, 1996) and
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perform poorly on tests of cognitive flexibilityish as the Stroop task (Barkley,
Grodzinsky, & Dupaul, 1992; Ozonoff & Jensen, 19@8tlcutt et al., 2001). While this
particular group did not demonstrate significanpanment in inhibition, they did
demonstrate statistically significant impairmenthwa cognitive flexibility
(Inhibition/Switching) task. Some researchers Hawad that individuals with AD/HD
have more severe impairments in cognitive flexipilhan do those with autism spectrum
disorders (Geurts et al., 2004). In contrast, stualy were age and IQ were controlled
and AD/HD individuals were compared to autism speutand typically developing
controls, individuals with AD/HD had less profouB& impairments than those with
autism spectrum disorders (Happe, Booth, Char&odughes, 2006). In light of this
conflicting information and the high rate of co-romt AD/HD diagnoses for the
participants in this study, the results of thisdgtshould be considered to reveal
potentially important and practical information abmany, but not all individuals with
AS. In particular, this information is most applute for individuals with both AS and
AD/HD, but perhaps not for those with only AS.

Finally, in relation to examination of EFs in ABig important to note that many
have questioned the primacy of EF deficits forgbeial difficulties of those with AS
(Ozonoff & Schetter, 2007). The results for thisdst demonstrated that only one EF
(cognitive flexibility with verbal information) wasnpaired. These results were likely
impacted by the inclusion of individuals with AD/HB the AS group.

El, ToM, EF and Social Outcomes (Associations arediietions)

As mentioned in Study 1, both self- and parent-riespaf social outcomes
revealed that individuals with AS demonstrated aldonpairments. Further, results
indicated that together, total El scores for ap#ihd trait measures predicted 51% of the
variance for self-reports of Interpersonal Skillgit El alone predicted 19% of the
variance for self-reported Social Stress. Findhg, Adaptability scale from the trait
measure and Understanding Emotions branch froralitigy El scale predicted 31% of
the variance for parent reports of Social Skills.

In Study 2, correlations were computed for EF anVariables. However, an
unusual pattern of correlations for the EF scadestifictly different from those reported

for the subtests in the technical manual) meartttiey were not appropriate to include
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in regression analyses. Further, because EF didemobnstrate at least a moderate
correlations with outcome variables, further exatmm using EF variables as predictors
was not conducted. Consequently, only ToM wasmethto explore potential
improvements to prediction for the self-report ame variables.

Results of refinements to the regressions conduot&tudy 1 revealed that ToM
and trait El together predicted 33% of the variaioceself-reported social stress. This
was an improvement on the model provided in Stydyhiere trait EI alone predicted
19% of the variance. In contrast, ToM did not dligantly contribute to the prediction of
self-reported interpersonal skills. These resuliscate that ToM is a useful addition to
understanding perceived social stress in this Afsgrhowever, it does not account for
poor social interactions in individuals with AS.é&findings support the assertion that El
predicts important social outcomes (Austin et2005; Brackett et al., 2004) and have
implications for investigations of El interventiofts the AS group. For example, if
improving both EI and ToM decreases social stitb&s) targeting both may be helpful
for adults with AS. Further, clinicians may finchielpful to include both EI and ToM
measures in their assessment batteries when #realejuestion is concerned with levels
of social stress.

Limitations

While the results of this study impact interventresearch, the primary purpose
of this study was to examine El, EF, and ToM asedligtors of social outcome in AS.
This study highlights some preliminary informatiivat may be helpful in designing
subsequent studies. Appropriate experimental desigould be considered to test
whether improving El and ToM decreases social stiégrther, several limitations mean
that the results of this study should be intergtetéh caution. The relatively small
sample size and the use of an accessible, ratheramdomly selected sample limits the
generalizability of the findings. In addition, tteguidy incorporated several self-report
measures as predictor and outcome variables. Tituse studies should to incorporate
additional types of measures, such as observatiofoaination to confirm these findings.
Further, participants in this study reported a hife of co-exiting AD/HD diagnosis.
While this appears to be very common in the AS fedmn (Ehlers & Gillberg, 1993;
Ghaziuddin et al., 1998), the findings for thisdstare limited by this phenomenon. In
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addition, this study did not examine causationadrsocial outcomes in AS.
Randomized or quasi-randomized experimental designgd be required to test the
proposed model and its implications for causation.

Finally, because of the unusual results with EFsuess, it would be helpful for
future research to examine expected patterns énpeance in clinical groups including
AS. Moreover, the inclusion of additional EF maasy such as the Wisconsin Card Sort
and lowa Gambling task, would be helpful to fullyderstand EFs in individuals with
AS.
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CHAPTER 4
General Discussion and Integration of Studies

Individuals with AS suffer from severe and sustdimapairments in social
interaction. These impairments have been thougbdmdribute to poor outcomes
including affective problems, anxiety issues, aodduct disorders (Ghaziuddin et al.,
1998; Szatmari et al., 1989; Tantam, 1988, 200@ho&gh both studies are considered
exploratory because of methodological limitatiolimi¢ed by sample size and the use of
an accessible sample), a number of interestingl$rare revealed.

Study 1 demonstrated that ability and trait EI tbge provided useful
information to assist in understanding social ontes for individuals with AS. While the
AS group demonstrated impaired trait El, they penked as well as or significantly better
than normative controls on ability El. The resutidicated that cognitive aspects of
processing emotional information were intact, wii¢ual performance in real life
settings was problematic. A potential implicatidrSoudy 1 is that interventions should
not focus on teaching knowledge level informatibowat social interactions (i.e., what
facial expressions mean, how emotions relate, ®tendividuals with AS. Rather,
interventions for this particular group should fe@n automatizing responses in
emotional situations, teaching coping tools that @stend processing time, and
providing guided and repeated practice in variasas settings to increase
generalization.

In addition to providing useful information on whito build interventions, Study
1 explored El measures for the prediction of vagisacial outcomes in individuals with
AS. The results indicated that trait and abilit}cBmbined, predicted 57% of the
variance for interpersonal skills, while trait Ebae predicted 19 % of the variance for
social stress. Finally, the BarOn-EQ-i:S Adaptaypticale (Bar-On, 2002) combined
with the MSCEIT Understanding Emotions scale (Magteal., 2002a) predicted 31 % of
the variance for parent reports of social skillsisTiinding suggests that EI measures can
be used to predict the level of social impairmenndividuals with AS, particularly with
reference to parent-reported social difficulties.gdich, it may be helpful for clinicians to
include EI measures, rather than relying solelgelft and parent-reports, when

conducting assessments designed to measure sotmahtes in those with AS.
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The finding that trait El is impaired, while abjlEl is intact may lead to
research that examines whether strengths in ahkiligan be used to compensate for poor
trait EI. For example, future projects may be desdyto teach individuals with AS to use
their strong reasoning skills for emotional infotioa to assist in advance planning and
practice for potential responses in social situeid-urther, such investigations may
examine whether awareness of strengths and wealind&s teaching skills to extend
the time to process information in natural situasionproves social competence.
Randomized control designs, combined with thirdypeatings, would be most
appropriate for these types of investigations.

While Study 1 examined EIl as it relates to sociatomes in AS, Study 2 was
designed to extend Study 1 and determine wheticerporating EF and ToM, two
leading explanations for the social difficultiesA®, can improve the prediction of social
outcomes. As such, EF and ToM were examined for toerelations with the variables
included in Study 1 and as additional predictorsaxfial outcomes. While interesting
descriptive information was generated about thegAfsip on EF measures, low
correlations with the outcome variables specifithis study precluded their inclusion in
regression models. This was not surprising, giva tesearch indicates that EF predicts
variance in communication symptoms, but not sanigraction in the AS group (Joseph
& Tager-Flusberg, 2004). In contrast to the rediat€EF, using ToM in combination
with trait EI improved the prediction of the var@mnfor social stress from 19% (when
using trait El alone) to 33%. The implication fdinecal practice is that using EI and
ToM measures together is likely to yield betteomfiation regarding social stress levels
of those with AS. Further, interventions incorpoargtboth EI and ToM may be
considered appropriate when social stress is anadreoncern.

The findings from these two studies are importansgeveral reasons. First, these
studies, in conjunction with a broader project (€bapter One for details), are some of
the first explorations of El in the AS group. Indéttbn, results indicate that El is a useful
construct to enhance understanding of the emotemaisocial characteristics of young
adults with AS. Further, El predicted importantiasboutcomes for youth with AS, and
thus interventions focussing on EI hold promiserprove these areas. Finally, using

ToM and El together provided important informatadvout social stress in individuals
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with AS. As such, randomized control studies tlyatematically vary instruction in
aspects of El and ToM (singly and together) cowtbdmine if this intervention
decreases social stress.

While the exploration of EF in individuals with AStudy 2) revealed that only
cognitive flexibility (set-switching) was impairedarious directions for future research
were revealed. The limited and conflicting findingsexisting research on EF in
individuals with AS warrants further examinatiormnge suggest that EFs are the core
deficit in ADHD (Barkley, 1997a), while others sy the EFs are more impaired in
autism spectrum disorders (Geurts et al., 2004)sTstudies designed to characterise the
experiences of ‘typical’ individuals with AS shoutdntinue to include those with co-
morbidities such as AD/HD in participant groupings,this reflects the high rates of co-
morbidity in the AS population. However, studiesiad at investigating, for example,
the primary neuropsychological impairments for tnasticular disorder should exclude
individuals with AD/HD and perhaps other co-mork&h reflecting neuropsychological
impairment (e.g., Tourette’'s syndrome, learningblisty, etc.). Further, the inclusion of
a broader battery of EF tests would assist in coisa across studies and would be
helpful in understanding specific areas of streragtth impairment for individuals with
AS. Moreover, comprehensive examinations of pastefrEF on various measures
would be useful to address the difficulty identfiie Study 2 that individuals with AS
exhibited unusual relationships between their besgnitive skills and EFs when
compared to the standardization sample for the B-KResearch of this nature is vitally
important to understanding AS and designing intetie@s which have the potential to
improve outcome and overall quality of life.

As mentioned previously, much of the existing reslean AS has examined
heterogeneous groups of individuals with variousditions similar to AS (HFA and
PDD-NOS). Because the AS group itself is heterogentuture studies should contain
exclusion and inclusion criteria that restrictsugrs to only those individuals with
prototypical AS characteristics to most accuratefliect those in this group. The use of
rigid and replicable criteria will enable betteisdaption of core characteristics and allow
researchers to compare results across studietiefimare, studies including individuals

from similar diagnostic groups should explicitlyfdrentiate between groups to enable
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examinations of differences between subtypes ospketrum. Alternatively, studies
employing a posteriori design (e.g. cluster ana)ysiay be useful to determine
differences between those with AS and similar gsouphis type of approach will be
particularly helpful if diagnostic procedures appked after the data analysis to confirm
and validate the findings.

One of the limitations of these studies was thatat@utcomes were measured
only by self and parent report on a broad measiubelaviour and personality (BASC-
2). For future studies, it would be helpful to ingorate both standardized tests
specifically designed to assess a range of sdditd 81 young adults and naturalistic
measures of social behaviours (e.g. observatiof@mation). In this way, researchers
could be more confident that the range of compétsrand problems those with AS
encounter in social interactions are fully charaségl. In addition, since only one
measure of ToM was included in Study 2, future istsidhay want to confirm and expand
upon the findings by incorporating additional ToMasures. This will ensure that the
findings are not a result of an idiosyncrasy patéicto the test that was selected (the Eye
Test-Revised).

In addition to including more measures of ToM ardil future studies, it may
be helpful to collect more concrete informatiomfrparticipants that may relate to
adaptive outcomes in AS. For example, collectirigrmation about important life
outcomes, like relationship status, educationaimttent, employment status, and the
amount of support required from health and comnys®gtvices, would enhance the
characterization of this particular group of indivals and allow researchers to explore
whether interventions that include EI componentsaece quality of life for those with
AS. Further, the broader research project descelaglier includes an extension of these
studies that examines the constructs of resili€haying adaptive outcomes, in spite of
exposure to high levels of risk) and life satisfact Inclusion of measures of real life
outcomes (such as relationship status, educatatteahment, etc) would elucidate how
these theoretical concepts relate to real life @utes. Moreover, understanding which
particular aspects of social skills, EI, ToM, aré iEnprove outcomes and predict
resiliency is important for clinicians designingerventions for those with AS. While

these studies did not examine additional clinicatomes (such as depression and
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anxiety), in future studies, the data generatenhfiike outcome measures in these studies
can be further examined to explore predicatiorhefé maladaptive outcomes. This may
further clarify the experience of those with ASorExample, it appears that on the
Depression Index of the BASC-2, the AS group is 8tudy demonstrated significant
levels of depression when compared to the normagtioep. Examination of this
particular outcome was not planned in the desigh@briginal studies; however, future
research should examine these important outcontes@ference to how El can be used
to understand mental health.

In addition to enhancing general understandindnefcharacteristics of
individuals with AS, these studies generated infron that may be of interest to those
researching the EIl construct. Specifically, theliogtion of the finding that those with
AS performed poorer on trait than ability El proesdsome evidence for the construct
validation of El. That is, the evidence that theg® struggle with social situations are
indeed impaired in trait EI provides support faattparticular construct and provides
practical examples of the import of El for dailynfitioning. With reference to ability El,
the intact skills demonstrated by the AS group jates support that the two models are
measuring distinct aspects of the construct. Maggahe finding that individuals can
have intact ability El, while demonstrating impaireait EI confirms the hypotheses that
using measures of both forms of El can provide dongntary information that may be
important for individualized assessment and intetie®. Thus, clinicians examining
social difficulties in individuals with AS shouldelencouraged to use measures from both
models to generate the most appropriate intervermirmation.

This examination of El in individuals with AS magad to similar examinations
of impaired social functioning in other clinicalogips. For example, individuals with
AD/HD, learning disabilities, and fetal alcohol spe@m disorder demonstrate significant
social deficits. Further evidence to support thedhstruct may be generated from
explorations of the performance of these clinicalugs on EI measures. Moreover, it
may be useful to compare these clinical groupsth ®ther to fully understand how
differing levels of El impact daily functioning. h€ studies described in this manuscript

may provide a framework to extend this investigatio other groups.
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In summary, the findings from Study 1 and 2 indécttat using El in assessment
batteries provides useful information about theabtiristics of those with AS that
impacts intervention planning. Further, ToM anddgfjether predict important social
outcomes, and thus examinations of interventioosrpporating training and practice with
skills considered to be part of these construclish@ian important next step for this
program of research. Current efforts are underwagstablish networks to facilitate
larger scale studies. As such, future researchawillto enhance generalization of the
concepts explored in these studies by expandingebgraphical region from which
participants are recruited. In this way, randonectbn will be more possible, and thus
findings will be generalizable to the AS population

The studies described in this manuscript proviftamework for future
investigations of El and social outcomes in clihgp@ups. Moreover, extensions of this
project may provide information about resiliencyldife satisfaction to impart a better
understanding of outcomes for those with AS. Findlis exploration of El in young
adults with AS generated interesting and usefarmftion about the characteristics of
this group, which revealed promising approachesteyvention planning and a range of
potential lines of research to pursue for futurelis. It is anticipated that continued
exploration of the characteristics of young adwiith AS will have a positive impact on

life outcomes and quality of life for those whodiwith this condition.
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Appendices
APPENDIX A: Parent/Guardian Consent Form

You and your child are invited to participate istady entitled, Emotional Intelligence
and Resiliency in Individuals with Asperger Syndrong”. Please read this form
carefully and feel free to ask any question you imaye. Also, feel free to discuss this
information with your son/daughter.

Purpose and Procedure

The main objective of this study is to obtain imf@tion towards answering the
guestions:

What assessment tools are most appropriate towusederstanding social and emotional
abilities in youth diagnosed with Asperger syndr@me

Can emotional skills provide an alternate or comphtary explanation for the social
challenges faced by individuals with Asperger spnuz?

This study will investigate the emotional and sbalailities of youth (aged 17-21) with
Asperger syndrome (or Asperger syndrome) by anajyserformance on various tests of
emotional, social, and cognitive abilities. Thesgts are intended to measure attentional,
memory, social and emotional abilities, as welbaganizational and planning skills.
Finally, we are interested in abilities that bestpote social and emotional resiliency in
youth with Asperger syndrome. In order to obtaultiple perspectives about the
emotional and social abilities of the youth papésits, additional information will be
gathered from parents/guardians and teachers/atstsuof individuals with Asperger
syndrome who have also agreed to participate sstudy.

The amount of time needed for participation in 8tisdy will vary. Some participants
will complete only onéd.5-20 minute task while others will complete multiple tasks and
guestionnaires that will takgpproximately 4-5 hours to completeParents/guardians of
participants who are minors will be asked to rensithe research site for the initial 15-
20 minutes. Upon completion of the initial measyamjth and their parents/guardians
will be informed as to whether or not the full 48ur session will occur. It is preferable
if your son/daughter is available for the entiradion the day of the testing.

In order to understand your child from multiple gggctives, a parent/guardian and a
teacher/instructor will also be asked to completestjonnaires regarding the social and
emotional abilities of the youth with Asperger syomde. Guardians will be required to
commit 45-60 minutes of their time, and it is aipiated that teachers will need
approximately 15 minutes to complete the requineestjonnaire.

Potential Risks
There are no known discomforts or risks associafédthis study. The study involves
simple tasks and questionnaires.
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Potential Benefits

It is expected that the information collected irs tstudy will provide us with a better
understanding of the social and emotional charsties of individuals with Asperger
syndrome. There is surprisingly little researchneixeng the social and emotional
abilities that best promote success and resiliamggputh in Asperger syndrome. The
researchers involved in this study believe that iinportant to understand these
characteristics because youth with Asperger syndrara likely to encounter many
social and emotional challenges, particularly & titansition to adulthood.

We expect that the results of this study will bgphe for scientists and professionals
around the world interested in social and emotiamdlities of youth with Asperger
syndrome. We want to thank you very much in adedoc your help in furthering this
research.

Confidentiality

Data generated from this study are primarily insghtb be used in doctoral and master’s
level student research. All materials will be stbire a locked facility by the researcher or
one of the committee members, Dr. Vicki Schwean,m Saklofske, Dr. Brian
Noonan, or Dr. Laurie Hellsten. While the inforneatigenerated from this study may be
published and/or presented at academic conferetieedata will be reported in
aggregate form, which ensures individual participaame not identifiable?lease
understand that all information collected during the course of this study will remain
strictly confidential and the participant’s name will not be identified at any time or
associated with any published results.

Right to Withdraw

It is important to acknowledge that a significanté commitment is likely necessary for
participation in this study. As such, fatigue nmexgur and participants are encouraged to
take breaks as they desiRarticipants may withdraw from the study for any reason,

at any time, without penalty of any sort. If participants do withdraw from the study,

the data contributed will be destroyed. Furthartipipants will be informed if any new
information arises that may affect the decisioretmain in the study.

Questions

If participants or parents have any questions atheustudy at any point in time, please
feel free to ask. You may also contact any of #searchers at the contact information
provided on the final page of this form, should y@ve any questions at any time. This
research has been approved by the University iafasewan’s Behavioural Sciences
Research Ethics Board (file #06-106) on Ma$/, 22006, the University of Manitoba on
June 26, 2006 (#P2006:052), and the Universityalfi@y on June 23, 2006. Any
guestions regarding your rights as a participant beaaddressed to that committee via
the Office of Research Services at (306) 966-2084.of town participants are
encouraged to call collect.
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APPENDIX A Continued

Study Results

The research questions we are interested in exaginvolve understanding youth with
Asperger syndrome as a group. Consequently, wenatihave study results for
individual participants. However, when the stuslgompleted and the data have been
analyzed, participants should feel free to cordagt of the researchers if they would like
a summary of the group results.

Please return this form to the researcher.If you are interested in allowing your
son/daughter to participate in this study, pleasapiete this form (see following page)
and return it in the stamped and addressed envelagpéled. Your prompt response will
enable the researcher to mail out materials anedsdé your son/daughter’s participation
in this study. Again, participation is purely votary.
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Parental/Guardian Consent

| give my son/daughter consent to participate ertrssearch study being conducted by
the researchers listed below from the UniversitieSaskatchewan, Manitoba, and
Calgary. My signature at the end of this consenhfwill indicate that the researchers
have answered all of my questions and that | valiigtconsent to my son/daughter’s
participation in this investigation. | understahdttno individual assessment results will
be shared from my son/daughter’s participatiorhia study. However, | understand that
| may contact the researchers at the numbers mdvaenquire about the results of this
project. | realize that | am free to withdraw my son/daughte from participation at

any time, for any reason without penalty

| have read, understood and been provided witlpg 0bthis consent from. | realize that
| may ask questions in the future about the stadg, | indicate my free consent to
research participation by signing this researctsennform.

| give my consent to be contacted after particgratn this study should the researchers

have further questions regarding this st(check one) Yes No
| give my consent to contact the following indivals for the purposes of this study
outline previously(check one) Yes No
Teacher/instructor

(name) (phone number)
Parent/guardian

(name) (phone number)

Close Relative
(if parent/guardian (name) (phone number)
is not available)

Finally, | give consent for future contact for dldéav-up study should there be one
(check one) Yes No

(NameRd#rticipant)

(Signature of Participant) (Date)

Contact Number Alternate Contactl{@r email)

(Mailing Address)

(Signature of Researcher)
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APPENDIX A Continued

Research Team

Please remove this page and keep for your records

Research Supervisor

Dr. Vicki Schwean, Ph.D
Associate Dean,

Division of Applied Psychology
Faculty of Education
University of Calgary

Phone: (403) 220-5651
vischwea@ucalgary.ca

Researcher

Danielle Dyke

Master's Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
didyke@ucalgary.ca

Researcher

Candace Kohut

Master’'s Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
CSKohut@ucalgary.ca
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Researcher
Janine M. Montgomery
Doctoral Student
University of Sagkhewan
Department of Educational
Psychology & Special Edtion
Phone: (306) 966-2874
jmn120@mail.usask.ca
OR
Janine M. Montgomery
Lecturer
Department of Psychology
University of Manitoba
Phone (204) 269-2877
Email: montgomO@cc.umanitoba.ca

Researcher
Jo-Anne Burt
Master’'s Student
University of Calgary
Department ofdhslogy
Phone: (403) 220-3585
jburt@ucalgary.ca

Researcher
Yvonne Hindes
Master’'s Student
University of Calgary
Department opkgd Psychology
Phone: (403) 220-3585
ylhindes@ucalgary.ca




APPENDIX B: Student Assent to Participate in Resear

You are invited to participate in a study entitféeimotional Intelligence and Resiliency
in Individuals with Asperger Syndrome”. The Purpad this research project is to
collect information about the emotional and soslalls of youth with Asperger
Syndrome (or Asperger Syndrome). Additionallypmhation about your strengths will
be collected in order to understand how to builktsesgs for youth with Asperger
syndrome. The hope is that the collection of smébrmation will assist teachers and
others who work with youth with Asperger Syndroméetter understand the youth with
whom they work. In addition, it is hoped that thiady will provide information to
researchers that will help to develop appropriaagsato teach social and emotional skills
to individuals with Asperger syndrome.

Procedures:

If you chose to participate in this study, you Millst be asked to complete a 10-15
minute test that will help researchers to confinattyou fit the definition of Asperger
syndrome we wish to use for this study. Additibnadne of your parents and one of
your teachers will be asked to complete brief goastires about your social skills. If
after completing these tasks, you still meet tlygirements for this study, you will be
asked to complete a series of tests that will heelpnderstand your social and emotional
skills, thinking processes, strengths, and ovetaility. The testing battery will take 4-

5 hours to complete. However, you will be free to take breaks whenepaer fell you
need to.

The purpose of this study is to collect informatfoom many youth with Asperger
syndrome. Consequentiywill not be possible to share your individual results on the
various tests. However, the information we collmbut how you think and interact will
help the researchers to understand youth with Agpesyndrome so that appropriate
information can be shared with many professiortas$ work with individuals with
Asperger syndrome.

Potential Risks:
There are no foreseeable risks associated witicypation in this study.

Potential benefits:

The information collected in this study will helgsearchers and professionals to
understand the emotional and social skills of youth Asperger syndrome. It is hoped
that this information will lead to further reseatchdevelop appropriate plans to help
youth with Asperger syndrome achieve successfuakotteractions.

Confidentiality:

The information collected in this study may be pghetd and presented at academic
conferences. However, the data will be reporteabigregate form, which ensures
individual participants are not identifiable. Adrms will be coded and stored separately
so that your personal information or responses @aoa identified.
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All materials will be stored in a locked facilitylthe researcher or one of the committee
members, Dr. Vicki Schwean, Dr. Don Saklofske, Bian Noonan, or Dr. Laurie
Hellsten.

Right to Withdraw

You may withdraw from the study for any reason, atany time, without penalty of
any sort. If you withdraw from the study, the informatidmat you have contributed will
be destroyed. Singgarticipation in the study is purely voluntary, participants may
choose to answer some or all of the questions ®@qlestionnaires, while leaving out
any questions you may be uncomfortable at answefktugther, you will be informed if
any new information arises that may affect youriglen to remain in the study.

Questions

If you have any questions about the study at amytpotime, please feel free to ask.
You may contact the researchers at the number ail address provided if you have any
guestions now or at any other time. If participattparents have any questions about the
study at any point in time, please feel free ta &sku may also contact any of the
researchers at the contact information providetherfinal page of this form, should you
have any questions at any time. This research é&s &#pproved by the University of
Saskatchewan’s Behavioural Sciences Research Bbarsl (file #06-106) on May 9
2006, the University of Manitoba on June 26, 20882006:052), and the University of
Calgary on June 23, 2006. Any questions regarging rights as a participant may be
addressed to that committee via the Office of ReseServices at (306) 966-2084. Out
of town participants are encouraged to call collect

When the study is completed, participants shoudtiffee to contact the researcher if
they would like a summary of the results.

Please return this form to the researcher.If you are interested in participating in this
study, please complete this form and return ihengtamped and addressed envelope
provided. Your prompt response will enable the aedger to mail out materials and
schedule your participation in this study. Agauarticipation is purely voluntary and
you should feel free to withdraw from the study atanytime and for any reason.

In order to participate in this study, the researstask that both you and one of your
parents agree to your involvement. In additionastk that you agree to let the research
team contact a teacher identified on the contdeotnmation page.

Student Assent to Participatg(participants under the age of 18 are requirectoptete
the form below)

I (first and last nans®) ahderstand the reason for this
study, the contents of the consent form, and mgetgtions as a participant in this study.
| agree to participate in this studiyunderstand that | am free to withdraw from this
study and any time and for any reason. There wilbe no penalty if | choose to
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withdraw. | understand that this study has been designedltected information about
my social and emotional skills from several persipes. | agree that the researchers can
contact the individual named on the contact pagéh® purposes of this study.

(Signature of Student) (Date)

(Signature of Parent/Guardian) (Date)

(Signature of Researcher)
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Research Team

Please remove this page and keep for your records

Research Supervisor

Dr. Vicki Schwean, Ph.D
Associate Dean,

Division of Applied Psychology
Faculty of Education
University of Calgary

Phone: (403) 220-5651
vischwea@ucalgary.ca

Researcher

Danielle Dyke

Master's Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
didyke@ucalgary.ca

Researcher

Candace Kohut

Master’s Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
CSKohut@ucalgary.ca
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Researcher

Janine M. Montgomery
Doctoral Student

University of Sagkhewan
Department of Educational

Psychology & Special Edtion
Phone: (306) 966-2874

jmnl120@mail.usask.ca

OR

Janine M. Montgomery

Lecturer

Department of Psychology
University of Manitoba

Phone (204) 269-2877

Email: montgomO@cc.umanitoba.ca

Researcher
Jo-Anne Burt
Master’s Student
University of Calgary
Department ofdAslogy
Phone: (403) 220-3585
jburt@ucalgary.ca

Researcher
Yvonne Hindes
Master’s Student
University of Calgary
Department opked Psychology
Phone: (403) 220-3585
ylhindes@ucalgary.ca




APPENDIX C: Participant Consent Form

You are invited to participate in a study entitleBmotional Intelligence and
Resiliency in Individuals with Asperger Syndromé. Please read this form carefully
and feel free to ask any question you may have.

Purpose and Procedure
The main objective of this study is to obtain imf@tion towards answering the
guestions:
1) What assessment tools are most appropriate towugederstanding social and
emotional abilities in youth diagnosed with Asperggndrome?
2) Can emotional capabilities provide an alternateamnplimentary explanation for
the social challenges faced by individuals with &ger syndrome?

This study will investigate the emotional and sbalailities of individuals with Asperger
syndrome (or Asperger syndrome) by analyzing theiformance on various measures
of emotional, social, and cognitive abilities. Ttests included in this study will measure
attentional, memory, social and emotional abiliteeswell as organizational and
planning skills. Finally, we will measure abilitidsought to best promote positive social
outcomes in individuals with Asperger syndrome.oider to obtain multiple
perspectives about the emotional and social aslif the participants, additional
information will be gathered from parents/guardiand teachers/instructors of
individuals with Asperger syndrome who have alsiead to participate in this study. If
a parent is unavailable to participate, you maysehio nominate another close family
member who has known you well to participate iis gtudy.

The amount of time needed for participation in 8tisdy will vary. Some participants

will complete only onéd.5-20 minute task while others will complete multiple tasks and
guestionnaires that will takagpproximately 4-5 hours to completeUpon completion of
the initial measure, you will be informed as to wWie or not the full 4-5 hour session

will occur. It is preferable if you are availablar the entire time on the day of the testing.

A parent/guardian or another close relative arehaher/instructor will also be asked to
complete questionnaires regarding your social anctienal abilities for the purposes of
this study. Parents/guardians will be requiredadimmit 45-60 minutes of their time, and
it is anticipated that teachers will need approxetyal5 minutes to complete the
required questionnaire.

Potential Risks
There are no known discomforts or risks associafédthis study. The study involves
simple tasks and questionnaires.

Potential Benefits
It is expected that the information collected iis tstudy will provide us with a better
understanding of the social and emotional charties of individuals with Asperger
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syndrome. There is surprisingly little researchnexeng the social and emotional
abilities that best promote success and resiliamgputh in Asperger syndrome. The
researchers involved in this study believe thet iinportant to understand these
characteristics because youth with Asperger syndrara likely to encounter many
social and emotional challenges, particularly i titansition to adulthood.

We expect that the results of this study will bgphe for scientists and professionals
around the world interested in social and emotiahélities of individuals with Asperger
syndrome. We want to thank you very much in adedoc your help in furthering this
research.

Confidentiality

Data generated from this study are primarily ingghtb be used in doctoral and master’'s
level student research. All materials will be stbire a locked facility by the researcher or
one of the committee members, Dr. Vicki Schwean,mm Saklofske, Dr. Brian
Noonan, or Dr. Laurie Hellsten. While the infornoatigenerated from this study may be
published and presented at academic confereneedath will be reported in aggregate
form, which ensures individual participants are identifiable.Please understand that

all information collected during the course of thisstudy will remain strictly

confidential and your name will not be identified & any time or associated with any
published results.

Right to Withdraw

It is important to acknowledge that a significante commitment is likely necessary for
participation in this study. As such, fatigue neegur and participants are encouraged to
take breaks as they desiRarticipants may withdraw from the study for any reason,

at any time, without penalty of any sort. If participants do withdraw from the study,

the data contributed will be destroyed. Furthartipipants will be informed if any new
information arises that may affect the decisioretmain in the study.

uestions

If participants or parents have any questions atheustudy at any point in time, please
feel free to ask. You may also contact any of #szarchers at the contact information
provided on the final page of this form, should y@ve any questions at any time. This
research has been approved by the University diaasewan’s Behavioural Sciences
Research Ethics Board (file #06-106) on Ma$, 22006, the University of Manitoba on
June 26, 2006 (#P2006:052), and the Universityalj&y on June 23, 2006. Any
guestions regarding your rights as a participant beaaddressed to that committee via
the Office of Research Services at (306) 966-2084.of town participants are
encouraged to call collect.

Study Results
The research questions we are interested in exaginvolve understanding youth with

Asperger syndrome as a group. Consequently, wenatihave study results for
individual participants. However, when the stuslgompleted and the data have been
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analyzed, you should feel free to contact any efrésearchers if you would like a
summary of the group results.

Please return this form to the researcher.If you are interested in participating in this
study, please complete this form (see followingg)amd return it in the stamped and
addressed envelope provided. Your prompt respoilsenable the researcher to mail
out materials and schedule your participation ia $tudy. Again, participation is purely
voluntary.

In order to participate in this study, the researstask that both you and one of your
parents agree to your involvement. In additionastk that you agree to let the research
team contact a teacher identified by your paremgfuardian orParental/Guardian
Consenfpage.
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Consent to Participate in Research Study

| consent to participate in the research studydeonducted by the researchers listed
below from the Universities of Saskatchewan andy&gl My signature at the end of

this consent form will indicate that the researsh&ave answered all of my questions and
that | voluntarily consent to participate in thivéstigation. | understand that no
individual assessment results will be shared froymparticipation in this study.

However, | understand that | may contact the re$egis at the numbers provided to
enquire about the results of this projectealize that | am free to withdraw from
participation at any time, for any reason without penalty.

| have read, understood and been provided witlpg 0bthis consent from. | realize that
| may ask questions in the future about the stadg, | indicate my free consent to
research participation by signing this researctsennform.

| give my consent to be contacted after particgrain this study should the researchers
have further questions regarding this stgcheck one) Yes No

| give my consent to contact the following indivaldsi for the purposes of this study

outline previously(check one) Yes No
Teacher/instructor

(name) (phone number)
Parent/guardian

(name) (phone number)

Close Relative
(if parent/guardian (name) (phone number)
is not available)

Finally, I give consent for future contact for dléav-up study should there be one
(check one) Yes No

(Name of Participant)

(Signature of Participant) (Date)

Contact Number Alternate Contactl{@r email)

(Mailing Address)

(Signature of Researcher)
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APPENDIX C Continued

Research Team

Please remove this page and keep for your records

Research Supervisor

Dr. Vicki Schwean, Ph.D
Associate Dean,

Division of Applied Psychology
Faculty of Education
University of Calgary

Phone: (403) 220-5651
vischwea@ucalgary.ca

Researcher

Danielle Dyke

Master's Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
didyke@ucalgary.ca

Researcher

Candace Kohut

Master’s Student

University of Calgary

Department of Applied Psychology
Phone: (403) 220-3585
CSKohut@ucalgary.ca
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Researcher

Janine M. Montgomery
Doctoral Student

University of Sagkhewan
Department of Educational

Psychology & Special Edtion
Phone: (306) 966-2874

jmnl120@mail.usask.ca

OR

Janine M. Montgomery

Lecturer

Department of Psychology
University of Manitoba

Phone (204) 269-2877

Email: montgomO@cc.umanitoba.ca

Researcher
Jo-Anne Burt
Master’s Student
University of Calgary
Department ofdPslogy
Phone: (403) 220-3585
jburt@ucalgary.ca

Researcher
Yvonne Hindes
Master’s Student
University of Calgary
Department opkgd Psychology
Phone: (403) 220-3585
ylhindes@ucalgary.ca




APPENDIX D: Letter to Directors of School Divisions

March 22, 2006

Director of Education,
Address here

Dear Director,

| am a graduate student at the University of Sasleatan currently working on my Ph.D.
in educational psychology and special educati@m Ipart of a team conducting a
research study entitldeimotional Intelligence and Resiliency in Individsiatith

Asperger SyndromeThe purpose of the study is to examine the ematiintelligence of
individuals between the ages of 17 and 21. Aduditily, concepts potentially linked to
emotional intelligence (social skills, theory ofdnexecutive dysfunction, and resiliency)
will be examined in order to enhance understandingdividuals with Asperger
syndrome and provide insight that may impact irgations.

| would like permission to post ads in your schoelvsletters to recruit participants for
this study. While the individuals with Aspergendyome are the primary participants
for this study, teachers and parents of theseggaatits will also be recruited through the
primary participant to provide information aboug individual with Asperger syndrome
(with consent). The ad for this project is attathe

Data collection will be conducted by six gradudtelents trained in psycho-educational
assessment and psychometric theory and will tekeept three university sites.

This research has been approved by the UniversBaskatchewan’s Behavioural
Sciences Research Ethics Board (file #06-106) oy R84, 2006, the University of
Manitoba on June 26, 2006 (#P2006:052), and thedudsity of Calgary on June 23,
2006. Any guestions regarding your rights asrégpant may be addressed to that
committee via the Office of Research Services @6)®66-2084. Out of town
participants are encouraged to call collect. Tid fout the results of the study, you may
contact the primary researcher (Janine Montgomaty04) 474-8306 or e-mail at
montgomO@c.umanitoba.¢@r the research supervisor, Dr. Vicki Schwed8]4£20-
5651.

Respectfully,

Janine Montgomery, B. Ed., PhD Student

Department of Educational Psychology and Speciacktion
University of Saskatchewan

(306) 270-4125 or (204) 474-8306
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APPENDIX E: Recruitment Poster

Have you been diagnosed with Asperger Syndromespefger Syndrome?
Are you 17 to 21 years old?

Would you like to participate in a research studgmeining emotions in
individuals with Asperger Syndrome/Syndrome?

The purpose of the study is to examine the perfaoaaf individuals with Asperger
syndrome on two tests of emotional skills and eslatoncepts. Individual participants
will be asked to complete 4-5 hours of tasks ariiies measuring emotional
intelligence, mental processes, social percep#ind,social skills.

The potential benefit is to contribute to resedhat may lead to enhanced understanding
of Asperger syndrome and may provide importantringtion about appropriate
interventions. In order to understand the needsdividuals in Western Canada,
participants from Alberta, Saskatchewan, and M#aitare being recruited for this study.
If you are interested in participating in this ras# project, please contact:

Janine Montgomery, B.Ed., PhD student
Department of Educational Psychology and Speciacktion,
University of Saskatchewan,
Saskatoon, Sk.
Phone: (306) 270-4125
OR (204) 474-8306
Email: montgomO@cc.umanitoba.ca
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APPENDIX F: Participant Information Questionnaire

This questionnaire should be completed by a parkthte participant, as it asks about
early developmental history. If a parent is unkade, a close relative who has
knowledge of the individual's early history is aptable.

In order to establish the appropriateness of ybild's participation in the study
“Emotional Intelligence and Resiliency in Individuas with Asperger Syndrome”, the
researchers require background information about ghild. Please complete the follow
guestionnaire

Child’s Name: Sex:
Child’s date of birth: Age:
School/Educational Institution: Grade/ Year obdgram:

If your child is enrolled in a college/ universpiyogram, please name the program:

Name and school phone number of a teacher you wimuilling to allow the
researchers to contact:

Name and phone number of a peer you would be wittimallow the researchers to
contact:
Official Diagnosis

Who originally diagnosed your child (hame andeji?l

How old was your child at the time of the origiiggnosis?

Has anyone else given a diagnosis to your child?

If so, who gave the diagnosis and what is thda?it

What was the diagnosis?

Has your child been diagnosed with any other psipdfical disorders?
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Has your child been diagnosed with any medicalrdss? If so, please provide a
general description.

Has your child ever experienced a head injury?c(€i Yes No
If yes, were they unconscious? Yes No

If yes, for how long was your child unconscious?

Was your child adult hospitalized for the headiiyp (Circle) Yes No

If yes, how long was the
hospitalization?

Language Development
Did your child receive speech therapy before thead?

As far as you recall, how old was your child whetshe begin speaking single
words?

How old was your child when he/she began speakirgiort, but meaningful

phrases?

Do you consent to the researcher contacting theithdhls you have listed in
order to participate in this study?

O Yes
o No

Signature Date
(parent)

Signature
(researcher)
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APPENDIX G: Clinician Script and Procedure Summary
The Following script is to be read to primary papants at initiation of testing.

Clinician: Thank you for agreeing to help us with this studpday we are going to do a
number of tasks designed to measure how you bettamk, and act in social situations
and in daily life. The tasks may take from a thalfi” to 4 hours to complete. In
addition, you will complete some tasks designedssess the strengths and weaknesses
in your thinking processes.

If at any time you want to take a break, or neegado the washroom, please ask. | may
also initiate a break if I think we need one. B&emember that your participation in
this study is purely voluntary and that you maysehto stop at any time. Also, if you
have any questions at any time, please feel fraskane.

Are you ready to begin?
Procedures:

1. Administer WASI according to instructions in thettenanual (while student
completes one of the self-report measures listemhescore the WASI). If a
VIQ of 85 or higher is not achieved, then testihgudd be discontinued. In order
to maintain rapport, allow the participant complite self-report. Then thank
them for their time and willingness to co-operate.
2. Administer the following tests, alternating betweest 1 for one participant, then
test 2 for the next.
Test 1: Bar-On EQ-i: S (self report)
Test 2: BASC-2 (self-report)
3. Administer the following tests in random order ¢&termined by computer
assignment)
Test 3: MSCEIT
Test 4: EYES
Test 5: D-KEFS
Test 6: CANTAB
Test 7: WCST
Test 8: lowa Gambling Task
Test 9: Resiliency Scales for Adolescents
Test 10: Satisfaction with Life Scales

“If a VIQ of 85 or higher is not achieved, thentiteg should be discontinued. Then
thank them for their time and willingness to co-@e.
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APPENDIX H: Parent Instructions |

Parents will be mailed the following letter aftemsenting to participate in the study.
They will be provided with the following instructig to clarify their initial tasks. The
following materials will be mailed with this letter

o Participant Information Questionnaire (designeddsearcher- see attached)

o KADI

o BASC-2

o GARS 2

Dear Parent,

Thank you for agreeing to participate in our stedgmining the emotional intelligence
of young adults with Asperger disorder. The infation you provide will help us to
determine if your youth’s participation is appr@te and provide us with a rich
understanding of the individual characteristicyaiir child. If your youth is selected to
participate in this study based on the informatiohected in this form, then the
researchers will contact you to arrange a mutwahwenient time. At this visit, you will
be asked to complete two additional questionnairBiease complete the following
forms as best as you can. Follow the instructairtbe top of each form and feel free to
contact the researcher (at the number below) atiargyif you have questions.

Thank you again for agreeing to participate in gtigly.
Regards,

Janine Montgomery

PhD student

Department of Educational Psychology and Speciatcktion

University of Saskatchewan
306(966-2874)
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APPENDIX I: Teacher/Instructor Consent Form

Dear Teacher/Instructor,

You have been suggested as a teacher/instructocetid complete a rating scale about
the social and emotional skills of

(name of student)
Both the previously mentioned student and theiepiguardian have consented to our
contact with you in order to facilitate researchdacstudy entitledEmotional
Intelligence and Resiliency in Individuals with Asgerger Syndromé€. Please read this
form carefully and feel free to ask any questioos snay have.

Purpose and Procedure
The main objective of this study is to obtain imf@tion towards answering the
guestions:
1) What tests are most appropriate to use in undetistgusocial and emotional
abilities in youth diagnosed with Asperger syndr@me
2) Can emotional capabilities provide an alternateamnplimentary explanation for
the social challenges faced by individuals with &ger syndrome?

This study will investigate the emotional and sbalailities of individuals with Asperger
syndrome. For those individuals with Asperger sgniz who have consented to
participate, a battery of tests will be administietteat examine a number of abilities
thought to relate to social and emotional skilld #mt promote social and emotional
resiliency in youth. There are three sources fwiriation for this study: 1) the youth
with Asperger who has agreed to participate 2)rargaof the youth who has chosen to
participate, and 3) a teacher or instructor ofythith participant. The individual named
above has suggested you as an appropriate coatamirf purposes in this study.

Teachers who agree to participate in this studlheilasked to complete on rating scale
about the social and emotional skills of the studisted above that will take
approximately 15 minutesto finish. Your participation in this study wilrpvide the
researchers with a valuable perspective on thelsaed emotional interactions of
students within the school setting. It is antiégobthat this information will provide
better understanding of individuals with Aspergardrome and may indirectly lead to
research on appropriate interventions for youthwisperger syndrome.

Potential Risks
There are no known discomforts or risks associaitiithis study. The study involves
completion of a simple questionnaire.

Potential Benefits

It is expected that the information collected irs tstudy will provide us with a better
understanding of the social and emotional charsties of individuals with Asperger
syndrome. There is surprisingly little researchneixeng the social and emotional
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abilities that best promote success and resiliamgputh with Asperger syndrome. The
researchers involved in this study believe that iinportant to understand these
characteristics, because youth with Asperger syndran particular, are likely to
encounter many social and emotional challengesicpkarly in the transition to
adulthood.

We expect that the results of this study will bgphe for scientists and professional
around the world interested in social and emotiamdlities of youth with Asperger
syndrome. We want to thank you very much in adedoc your help in furthering this
research.

Confidentiality

Data generated from this study are primarily ingghtb be used in doctoral and master’s
level student research. All materials will be stbire a locked facility by the researcher or
one of the committee members, Dr. Vicki Schwean,mm Saklofske, Dr. Brian
Noonan, or Dr. Laurie Hellsten. The results maw d&le published in scholarly journals
and/or presented at academic conferences. Whilafinenation generated from this
study may be published and presented at academiereoces, the data will be reported
in aggregate form, which ensures individual pgpacits are not identifiabl®lease
understand that all information collected during the course of this study will remain
strictly confidential and your name will not be identified at any time or associated

with any published results.

Right to Withdraw

It is important to acknowledge that participatisrcompletely voluntary sparticipants
may withdraw from the study for any reason, at anytime, without penalty of any
sort.

Questions

If teachers have any questions about the studyyapaint in time, please feel free to ask.
You may also contact any of the researchers atdhtact information provided on the
final page of this form, should you have any questiat any time. This research has
been approved by the University of SaskatchewarlsaBioural Sciences Research
Ethics Board (file #06-106) on May 292006, the University of Manitoba on June 26,
2006 (#P2006:052), and the University of Calgarylone 23, 2006. Any questions
regarding your rights as a participant may be asige to that committee via the Office
of Research Services at (306) 966-2084. Out of tparticipants are encouraged to call
collect.

Study Results
The research questions we are interested in exaginvolve understanding youth with

Asperger syndrome as a group. Consequently, waatihave study results for
individual participants. However, when the stusligompleted and the data have been
analyzed, participants should feel free to cordagt of the researchers if they would like
a summary of the group results.
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Please return this form to the researcher.If you are interested in participating in this
study, please complete this form and return ihengtamped and addressed envelope
provided. Your prompt response will enable the aedger to mail out materials required
for your participation in this study. Again, paifiation is purely voluntary.

Teacher Consent

| give my consent for participation in the reseastidy being conducted by the
researchers listed below from the Universitiesagkatchewan and Calgary. My
signature at the end of this consent form will aade that the researchers have answered
all of my questions and that | voluntarily consempatrticipate in this investigatioh.

realize that | am free to withdraw from participati on at any time, for any reason
without penalty.

| have read, understood and been provided witlpg 0bthis consent from. | realize that
| may ask questions in the future about the stadg, | indicate my free consent to
research participation by signing this researctsennform.

| give my consent to be contacted after particgrain this study should the researchers
have further questions regarding this stgcheck one) Yes No

Finally, | give consent for future contact for aléav-up study should there be one
(check one) Yes No

(Name of Teacher)

(Signature of Teacher) (Date)

Contact Number Alternate Contactl{©r email)

(Mailing Address)

(Signature of Researcher)
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APPENDIX J: Teacher Instructions

This instruction sheet is to be provided to thebes/ instructor if their student meets
inclusion criteria. It may be mailed out and raea by mail.

Dear Teacher/Instructor,

Thank you again for agreeing to participate inghaly entitliedEmotional Intelligence

in Individuals with Asperger Syndrome”. The following questionnaire will provide

the researchers with information about how youdsiu functions in school situations.
Please complete tiRASC-2 (TRS)as per the instructions at the top of the forfryol
have any questions, please feel free to contacetearcher or ask for clarification at the
end of your session.

Regards,

Janine Montgomery

PhD student

Department of Educational Psychology and Speciatcktion
University of Saskatchewan

306(966-2874)

Researcher :
(Signature)

154



APPENDIX K: Time Requirements for Individual Measur

Tablel.1 Breakdown of measures for respective gpatits

Participants

Measures

Approx. Time needed

Primary Participants
(Asperger Syndrome

Bar-On EQ-i:S

MSCEIT

BASC-2 (SRP)

WASI

D-Kefs

Eyes

Resiliency Scale for Adolescents
Satisfaction with Life Scale

4-5 hours

Parent/or other close| BASC-2 PRS 1 hour
relative KADI

Participant Information

Questionnaire
Teachers/Instructors BASC-2 TRS 15 minutes

Tale 1.2 Time Requirements and Subtests for iddai measures in this study

Measure Subtests Approx. Time required
Bar-On EQ-i:S none 10-15 minutes
MSCEIT none 30-40 minutes
BASC-2 (SRP) none 20-30 minutes
BASC-2 (PRS) none 20 minutes
BASC-2 (TRS) none 15 minutes
WASI Vocabulary 15 minutes
Similarities
D-Kefs Trail Making 45 minutes
Verbal Fluency
Design Fluency
Tower
Colour-word Interference
CANTAB Intra/Extradimensional 10 minutes
Shift Task
Wisconsin Card Sorting none 15 minutes
lowa Gambling Task none 15 minutes
Satisfaction with Life none 1 minute
Scale
Resiliency Scale for Sense of mastery 15 minutes

Adolescents

Sense of Relatedness
Emotional Reactivity Scale

‘Eyes’ test

none

Maximum10 minutes
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APPENDIX L: Psychometric Properties of Instruments

BarOn Emotional Quotient Inventory, Short form (BarEQ-i:S)

TheBarOn EQ-i:S(Bar-On & Parker, 2000) is a self-report meastrglo
designed for individuals aged 16 and older. BaeOn EQ-i:Sis the brief version of the
BarOn EQ-i:S (Bar-On, 1997Wwhich was developed through extensive reviewb®f

literature on emotions and the clinical expertisehe author (Bar-On, 2004). The

measure consists of 51 items and takes approxiynHdel 5 minutes to complete. The
EQ-i:Semploys a five-point likert rating system on whiolividuals rate themselves.
Descriptors range from “very seldom or not truen&’ to “very often true of me”.

TheBarOn EQ-i:Sconsists of 8 El subscales (Intrapersonal, Intsgal, Stress
Management, Adaptability, General Mood, Positivgilession, Inconsistency Index,
and Total EQ). The inconsistency index is incluttedetect random responding, and a
positive impression scale is included to detecividdals who tend to portray themselves
more positively than is true. A general mood spatevides additional information on the
respondent’s general level of happiness and telydenemain optimistic (Widdefield-
Konkin, 2005), as general mood is seen as linkéeQgBar-On & Parker, 2000).

TheBarOn EQ-i:Swas developed through an exploratory and confirngato
factor analysis of its predecessor, BeweOn Emotional Quotient Inventory (Bar-On EQ-
i). Results of these analyses formed the basis forstection for the short form, and it
appears to support a five factor structure. TheOBAEQ-i:S was normed on 3,174 adults
in the United States and Canada.

Acceptable internal consistency is reported fos theasure, with most values
ranging from .70 to .80 (BarOn, 2002). Test-ret@dties for a 6 month retest period
ranged from .46-.80 for each scale by gender. Sofaemation is available for factorial
validity, construct validity, and predictive valigiand is outlined in the technical manual
(Dogget & Sheperis, 2005). Correlations betweerBidw®©n EQ-iandBarOn EQ-i:Sare
reported to range from .73 to .97 and are provakedvidence for the construct validity
of the short form (BarOn, 2002). No additional cergence studies are presented.

The Mayer-Salovey-Caruso Emotional Intelligencet TRESCEIT)

The Mayer-Salovey-Caruso Emotional Intelligencet Tkayer et al.) is the

updated version of the Multi-factor Emotional Ifiggnce Scale (MEIS) (Mayer et al.,
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1998), an ability-based assessment of El thatsedban the four-branch model of EI.
The MSCEIT is a 141 item self -report that takegt30minutes to administer. It is
intended for use with individuals aged 17 or olflexe for 16 year olds is allowed for in
the manual). This measure yields a single ovemsafiopmance score in addition to the
two area scores for Emotional Experience and EmatiBeasoning. Scores reflecting
each branch of the four-branch model are also tegofhese branches respectively
measure the ability to: 1) perceive emotions; 2) emmotions to facilitate thought; 3)
understand emotions; and 4) manage emotions terfpstsonal growth and healthy
social relations. Table 1.4 provides an overviewhefstructure of the MSCEIT.

Branch 1: Perception of Emotidnvolves the discernment and identification of
emotional content in pictorial information. Branch 2: Use of Emotion (aka
Facilitating Thought) the construct measured is the integration of emdb facilitate
thought.Branch 3: Understanding of Emoti@ssesses the ability to identify complex
combinations of emotion and how emotions changéoapiogress. FinallyBranch 4:
Regulation of Emotiononcerns the management of emotions and interachiased on
emotion.

The MSCEIT produces two types of scores for eaeh assessed and for the total
composite. A consensus score evaluates the individscore in relation to the answer
provided by most individuals in the norming sammlgjle the correctness score judges
the response in relation to the answers establisheoh expert panel. General consensus
scores are considered “suitable for most applinatigMayer, Salovey, & Caruso, 2002,
p.12), and were used for this study. Recent rekdaas provided evidence of reliability
for the branch and total scores (split-half valigdisbetween .79 to .93 for general
scoring) and test-retest reliability for generahsensus scoring over a three-week period
was demonstrated to be .86 (Brackett & Mayer, 200&yer, Salovey, Caruso, &
Sitarenios, 2003). Internal consistency valuesHereight task scores ranged form .64 to

.87 for general scoring.
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Table L1. A Hierarchal View of Emotional Intelligee Abilities as Measured by the
MSCIET

Area Branch Task Task Description
1: Experiential EI Branch 1: Task 1: Participants view photographs of
Perception of Faces faces and identify the emotions in
emotion them.
Task 2: Participants view photographs of
Pictures faces and artistic representations

and identify the emotions in them.

Branch 2: Task 3: Which tactile, taste, and colour
Use of Sensation sensations are reminiscent of
Emotion specific emotion?
Task 4: How moods enhance thinking,
Facilitation reasoning, and other cognitive
processes.

2: Strategic El Branch 3: Task 5: Which emotions might blend
Understanding Blends together to form a more complex
Of emotion feeling?

Task 6: How emotions progress and change
Changes from one state to another.
Branch 4: Task 7: How effective alternative actions
Regulation of Emotion would be in achieving a certain
emotion Management  outcome, in emotion-laden

situations where individuals must
regulate their feelings.
Task 8: Test-takers evaluate how effective
Relationship  different actions would be in
Management  achieving an emotion-laden
outcome involving other people.

Source: Brackett, Lopes, Ivcevic, Mayer, & Salova§05s, p. 179.

Validity studies have demonstrated moderate cdrogls for: total MSCEIT
scores and verbal SAT scores (values range frorto.23) (Brackett et al., 2004);
WAIS-IIl vocabulary scores with the understandimgoéions branch (Lopes, 2003); and,
MSCEIT total score andnderstanding Emotionsith the Wonderlic Personal Test (.30
& .44 respectively). In the personality domain, M8CEIT correlated moderately with
Agreeableness and Intellect (rs. <.28) but wassigptificantly related to Neuroticism,
Extraversion, or Conscientiousness (Bracket & Ma2803) or to social desirability,
mood, or public and private self-consciousnesssatidesteem (Lopes et al, 2003).
Further, limited studies of predictive validity llmdemonstrated positive correlations
between high EIl (using the MSCEIT) and cognitiviécegncy (Jausovec, Jausovec, &
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Gerli, 2001), psychological well-being (Bracket avidyer, 2003), positive social
relations (Lopes, et al., 2003), and positive meesonal relationships (Brackett et al.,
2004). In contrast, negative correlations were destrated with depression and anxiety
(Brackett & Salovey, 2004; Head, 2002), substamcsea (Trinidad & Johnson, 2002),
deviant behaviour, violence, and negative inteiqgeaisrelationships (Brackett &
Salovey, 2004). Based on the information provideappears that the MSCEIT has
demonstrated acceptable psychometric properties.

The Behavior Assessment System for Children, Se&aiibn (BASC-2)

The BASC-2 is a multi-dimensional inventory of beioar and self-perceptions

for individuals aged 2 to 25 years. Three typesatihg forms are available to provide
multi-source information about the behaviour anedgomal functioning of children and
youth in various contexts: Teacher Rating Scal&S)T Parent Rating Scales (PRS), and
Self-Report Scales (SRP). Three forms are avail&eschool (age 2 through 5), child
(6 through 11), and adolescent (12 through 21pre&cfor all forms are reported in terms
of t scoresil = 50,SD= 10).

Evidence for the validity of the BASC-2 is providiedthe forms of scale inter-
correlations and factor analysis, correlations witmer behaviour measures, and
comparisons of score profiles to clinical groupsttRer, evidence for validity is
documented in the test manual and is well suppoRedability reports indicate
acceptable levels for the BASC-2.

Teacher and Parent Rating Scales

The TRS are designed to measure adaptive and prdi#baviours in the school
context (Reynolds & Kamphaus, 2004). Parent R&®icales (PRS) provide the
opportunity for a parent or guardian to rate thiédthbehaviours and skills in the home
and community context. Both parent and teacher $arse a four-choice likert rating
scale with the following choices: never, sometinoéten, almost always. The TRS and
PRS provide information about the broad categaridsxternalizing Problems,
Internalizing Problems, School Problems, and Adep8kills. Additionally, the
Behavioural Symptoms Index (BSI) is provided to swga the overall level of problem
behaviours. Optional content scales are availabéxamine: Anger Control, Bullying,

Developmental Social Disorders, Emotional Self-@alnExecutive Functioning,
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Negative Emotionality, and Resiliency. The PRS $ak@-20 minutes to complete while
the TRS takes 10-15 minutes. Internal consisteacihie BASC-2 TRS and PRS is
reported as very high (mid .90s for the Behavio@@ahptoms Index and Externalizing
Problems Composite and low to mid 90’s for the $tiyoblems and Adaptive Skills,
and high .80s -.90s for the Internalizing Proble€osnposite). Additionally, values for
the Adaptive Skills composite are higher at thelestent levels (.96 to .97) than at
preschool levels (.91 to .92). Other compositesatestrate consistent reliabilities across
age ranges.

Reliabilities of individual scales are also high.the preschool level, the median
value is .84 while values range from .85 to .8thatadolescent levels. Scale reliabilities
for Hyperactivity, Aggression, Conduct Problemsteftion Problems, and Learning
Problems range from high .80s to low .90s. ForAtlaptive Scale Composites, with the
exception of the Adaptability Composite, valuesgafrom .76 to .82. The Internalizing
Problems Composite ranges from the mid .70’s teeug0s. Reliabilities for clinical
groups are similar to the normal population for &abural Symptoms Index,
Externalizing Problems, Internalizing Problems, &adptive Composites.

For this study, the following PRS and TRS subscale® chosen as variables
related to social outcomes. A brief descriptiorach is provided.

Adaptive Skills Composite (PRS and TR8g Adaptive Skills Composite is
composed of the Adaptability, Activities of Dailyving (For the PRS only), Functional
Communication, Social Skills, and Leadership SulescaThis scale summarizes skills
and behaviours including: appropriate emotionakesgion; daily living skills in the
home and other contexts; communication; and preakarganizational, study, and other
adaptive skills. These skills relate to the quatityndividual’s interactions with peers
and in the community. The BASC-2 manual statespbat skills in this area are
particularly relevant for individuals with autismextrum disorders (Reynolds &
Kamphaus, 2004).

Social Skills (PRS and TRShe Social Skills scale emphasizes interpersonal
aspects of social behaviour and adaptation. Spexifi concrete examples are included.

Items tend to measure polite verbal behaviours asdaying thank you, congratulating
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others, and verbally volunteering suggestions aststance. Additionally, items
pertaining to conventional manners are includeithi scale.

Self-Report Forms

The Self-Report of Personality (SRP) is an inventdrself-perceptions of
behaviour and emotions that includes two typesenhs. Item formats includerue or
Falseitems and items requiring a rating on a four-psudle that requires the respondent
to answer: Never, sometimes, often, or always.SRE takes 20-30 minutes to complete
and has forms at three grade levels: child (8 tijinall), adolescent (12-21, and young
adults attending postsecondary school (18 thro&gh 2

Internal consistency estimates are for the SRPeqn@rted to range from the mid
to upper. 80’s for the School Problems, Inatteritiyperactivity, and Personal
Adjustment Composites and in the mid .90s for titerhalizing Problem Composite and
the Emotional Symptoms Index. Reliabilities foriwidual scales range from a low of
.69 (Self-reliance) to .83 (Anxiety; DepressionjrtRer, test-retest values are reported to
range from .63 (Relations with Parents; SocialsS{réo .83 (School Problems).

For this study, the following SRP scales are carsid to provide valuable
information on self-perceptions of social outcomes.

Interpersonal Relations (SRH)his scale measures self perceptions of the quality
of social relationships an individual has with gedtems relate to the individual’s
perceptions of how other’s perceive them and fgsliof satisfaction around social
interactions.

Social Stress (SRPJhis scale measures feelings of stress or tensipersonal
relationships. Items pertain to one’s perceptidriseing excluded from activities and
feelings about how they are treated by peers.

The Wechsler Abbreviated Scale of Intelligence (VJAS

The Wechsler Abbreviated Scale of Intelligence (SVANechsler, 1999) is an
individually administered intelligence test. Thébedviated form is a quick measure of
intelligence that is linked to the Wechsler Inggince Scale for Children (WISC-I111) and

the Wechsler Adult Intelligence Scale (WAIS-IIR.i$ appropriate for assessing the
general intellectual ability of adults or childréaged 8-89). It can be used to generate

either a full scale IQ consisting of informatiortlyered from four subtests (FSIQ-4) or a

161



quicker two-subtest form (FSIQ-2). The individugbsrformance on these measures can
be summarized by the conversion of scores intetboenposite scores: Full scale 1Q’s,
Verbal 1Q, and Performance IQ. This test takes irfutas to administer in the two-
subtest form, and 30 minutes in the four-subtashfd-or this study, only the verbal
subtests were administered to generate a verbstdee.

The WASI was standardized on a sample of 2,245rkaue children, stratified
according to 1997 US census data. Internal comsigtestimates are high and range from
.92 to .98 for the IQ scores. Stability coefficefdr the VIQ range from .92 to .97,
indicative of high reliability. For the verbal sests that were used in the present study,
reliability coefficients for ages 17- 89 rangednfra90 to .98 for Vocabulary and .84 -.96
for Similarities, indicating high reliability. Higfcorrected) stability coefficients are
provided for ages 17-54 as being .87 for the Volalpsubtest, .85 for the Similarities
subtest, and .88 for the VIQ.

With reference to evidence for validity, scorestom WASI were highly
correlated with scores on the WISC-III (ranged fr&% to .74 for subtests; .76 to .87 for
IQ scores) and the WAIS-III (.66 to .88 for subtesbres; .84 t0.92 for IQ scores).
Additionally, factor analysis and inter-correlatsoaf subtest scores provide evidence for
the construct validity of the WASI (Lindskog & Smmjt2001). The factor structures for
this measure were examined by combining the WAS8lescwith subtests from the
WISC-III and the WAIS-III for exploratory factor afysis. Results support a two-factor
structure, reflecting the verbal and performancenkdgxes. Confirmatory factor analysis
revealed that a two-factor model was the besofithta provided from the total sample,
the adult sample, the children’s sample, and floage bands (Wechsler, 1999).

Information about the performance of clinical ggemental retardation,
giftedness, attention deficit hyperactivity disardearning disabilities, and traumatic
brain injury) is provided as further evidence fioe tonstruct validity of the WASI.

While the information provided suggests that thst $dould not be used diagnostically,
performance by individuals with clinical conditiomsthe standardization study revealed
patterns similar to those of clinical groups onYHESC-I11l and the WAIS-III. Finally,
some researchers have argued that for participantise autism spectrum, it is most

appropriate to use general measures of intelligasagpposed to measures that may
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inflate 1Q estimates. The Wechsler scales are déemeppropriate source of general IQ
information (Mottron, 2004). In summary, the avhi@information reveals that the
WASI has acceptable psychometric properties, atitlis deemed appropriate for this
study.
Krug Asperger Disorder Index (KADI)

TheKrug Asperger Disorder Index (KADKrug & Arick, 2003) appears to be

the most reliable and valid screen for identifyindividuals with AS (Campbell, 2005).
The KADI is a clinician-administered report desidre collect information on
individuals aged 6 to 21 years, 11 months. The K& norm-referenced, 32 item test
which requires 5 to 10 minutes of administrationdi Ratings are to be completed by
close friends, parents, or relatives of the indmaldn question. The KADI has two
subgroups of items. Items 1-11 are used as aalisitreen. If an individual’s raw score
does not add up to 18 on the first 11 items, tlestirtg is discontinued. However, if the
score for the individual being rated exceeds 1@, tihe remaining items are completed.
The final version of the KADI was standardized @6 4ndividuals, 130 of these
had a diagnosis of AS and 162 had a diagnosis tstiudisorder. One-hundred and
ninety four ‘normal’ controls were included in tendardization sample. The KADI
demonstrates internal reliability of .89 and exaetistability over a two week period
(.98). Further, 90% agreement was demonstratedterrater reliability (Nellis, 2005).
This scale is based on a distribution with a mdal00 and a standard deviation of 15.
However, it is important to note that rather thaflecting numbers of individual in the
general population who manifest the characteristits scale reflects the number of
participants with AS who achieved a score in theéous ranges. For example, if an
individual receives a score of 100 or higher, iptetation standards indicate that 50% of
individuals with AS scored the same as or highanttine participant. The classification
ranges for this measure are provided in Table Edy.this study, individuals with a score

of 70 or higher were included.
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Table L2. Interpretive Guidelines for the KADI, Bdson AS Sample

Probability of AS SS %ile
Very High >114 14
High 90-114 67
Somewhat Likely 80-89 7
Low 70-79 7
Very Low 60-69 7
Extremely Low <60 7

With reference to evidence for validity, the KAD¢rdonstrated specificity of .94,
sensitivity of .78, and positive predictive powér&3. Mean scores differed significantly
for the various groups in the standardization samggmonstrating the evidence of
clinical validity of the instrument. While many sens for AS do not have acceptable
psychometric properties, the authors of the KADléhgone to great lengths to provide
information on the psychometric properties of thisasure. Further, the KADI meets
standards for psychometric adequacy (see Bracle&7,, Tampbell, 2005) and provides
a good source of information on the individualsuéed for this study.

The Reading the Mind in the Eyes Test, Revised iger&Eyes Test-Revised)
The Reading the Mind in the Eyes test (or Eyes-Restised; Baron-Cohen,

Jolliffe, Mortimore, & Robertson, 1997b) is a mesaf advanced theory of mind. The
test consists of 25 items that require the indiglduo look at pictures of the eye region
and to choose the word that best describes the@mmt thinking conveyed. This
instrument purports to measure attribution of miestite, which is considered to be one
aspect of theory of mind skills. Tises Test-Revisdths been found to be sensitive to
subtle differences in social sensitivity or ‘mingading’(Baron-Cohen et al., 2001).

Standardization of this revised version of therimstent took place in the United
Kingdom and consisted of four groups: 1) adulthvAt or HFA (N=15); 2) normally
developing adults (N= 122); normally developing ladtudents (N=103); and randomly
selected individuals in the general population (M)xWho were matched on age and 1Q
with group 1.

With reference to validity, a study with the origirversion of this test

demonstrated that individuals with autism and ASenggnificantly impaired on this
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task when compared to individuals with Touretteygp@ome and normal controls.
Further, another test of theory of mind revealeahgarable performance, while on two
control tasks, no impairment was noted (Baron-Cadteal., 1997b).

Evidence for the validity of the newest versiortled measure has been provided
by comparing results to those on measures thatddmitheoretically similar (Autism
Quotient and the Empathy Quotient). Findingscatk that the Autism Quotient
correlated inversely with the Eyes Test-Revised|enthe Empathy Quotient and the
Eyes Test-Revised shared a positive correlati@hwéas found to be unrelated to
performance on the Eyes Test-Revised (Baron-CoNaeelwright, Hill, Raste, and
Plumb, 2001). Further, adults with AS were sigmafitly impaired on the Eyes Test-
Revised, whereas performance on a control taskd@rezing gender from pictures) was
comparable to normal controls (Baron-Cohen, Jellit al., 1997; Baron-Cohen,
Wheelwright, et al., 1997), providing further evige for the clinical validity of this test.
Finally, in a series of individual case studieg, Byes Test-Revised was found to
discriminate between individuals with HFA or AS amafmal controls (Baron-Cohen,
Wheelwright, Stone, & Rutherford, 1999). While infaation for item performance is
available, information for the reliability of threeasure as a whole is not available.

The Delis-Kaplin Executive Function System (D-Kefs)

The Delis-Kaplin Executive Function System (D-Kdfsa measure of cognitive
functions related to various executive processesidiing: planning, reasoning, cognitive
flexibility, fluency, and inhibition. Because tlieKefs is intended to provide assessment
of broad, yet primarily independent executive fimts, each test in this battery may be
administered alone or in combination with others.ddmposite scores are generated,
and consequently excluding subtests does not imipéekpretation. The subtests
included in the D-Kefs are modifications of welldwn traditional tests of executive
function (Lopez et al., 2005).

The D-Kefs was standardized on a stratified sammpl&’50 non-clinical
individuals in the United States based on 2000 &l$es data. Reliabilities of the D-
Kefs tests were demonstrated to be comparabléner oommonly available tests of
executive function (Delis, Kramer, Kaplan, & Holdka2004). The authors of the D-

kefs explain that since the D-Kefs consists ofaasidistinct subtests, comparison to
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single measures of executive function has not lbeeducted. Rather, correlational
analyses of conditions for each D-Kefs subtestslation to each other in normal
functioning individuals are provided. Results cate that 1) the relative contribution of
each executive function differs between age gr¢apsvould be expected in
developmental neuropsychological theory) and Vv&yall low correlations between tests
indicate that each measures distinct, relativedgpendent executive functions (Delis et
al., 2001).

Evidence for the validity of D-Kefs has been praddn various publications. To
summarize, various studies provide evidence ottmstruct validity by using the test in
clinical populations. For example, investigationgwindividuals from the following
groups have been conducted to understand theydaititclinical populations:
Alzheimer’s; frontal lobe lesions; frontal-tempodd@mentia; epilepsy; mild cognitive
impairment; psychopathy; fetal alcohol exposurdisay and Asperger syndrome
(Baldo, Shimamura, Delis, Kramer, & Kaplan, 200&|iB et al., 2001; Kalinian &
Wisniewski, 2007; Kramer et al., 2007; McDonaldkt 2005; Yochim, Baldo, Nelson,
& Delis, 2007). Results of these studies demoresttat individuals in clinical groups
perform as would be theoretically expected on és&g of executive function
administered and that the D-Kefs is reasonablyiseaso clinical groups (Homack, Lee,
& Riccio, 2005).Evidence for discriminant validity provided by comparison of the D-
Kefs subtest and the California Verbal LearningtT8gcond edition, where, as
expected, no significant correlation was foundrtiier, the D-Kefs tests were found to
correlate with subtests from the Woodcock JohnsestsTof Cognitive Abilities, which is
a measure purporting to tap cognitive and execuiilés (Floyd et al., 2006), providing
further evidence for the validity of tests withletD-Kefs.

In a study of EF using the D-Kefs with individualgh HFA and AS, Kleinhans,
Akshoomoff, & Delis’s (2005) found that only tagsrtaining to cognitive switching
were impaired. In particular, deficits were fousmisome conditions of the Trail
Making, Verbal Fluency, and Colour-Word Interferersubtests. These tasks were
chosen for inclusion in this study in light of thEerementioned study and because they
reflect several traditional and widely used EF sastimmonly referred to in the literature.

Table 2.3 provides more detailed information orséhtasks and what they purport to
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measure. As mentioned, for this study, conditi@ilecting the traditional EF tasks and
those pertaining to cognitive switching are thetipalar variables of interest. However,
for each subtest it is important to evaluate basatieasures prior to analyzing results in
the target conditions, as poor baseline scoresatelia subskill deficit, rather than a
deficit in the EF process. A summary of the suebf the tests (including conditions)
to be used in this study is provided in the Table 2

The D-Kefs Trail Making test is an adaptation o #rail Making test from the
Halstead Reitan Battery. It consists of five coiodi$: visual scanning, number
sequencing, number-letter switching, visual-mogguencing, and motor speed.
Condition 4, number letter switching, is the parkie condition of interest in this subtest
as it is similar to the Traditional Trail Makingtast, which is commonly used in
examinations of EF. The internal consistency ferExKefs Trail Making test for ages
16 to 29 range between .69 to .64 and test-retesticients are reported to range
between .5 to .82 over a 25-day period (+/- 12y&ydvidence for the validity of the D-
Kefs Trail making test was demonstrated througlxamination of fetal alcohol
syndrome and normal controls (Mattson, Goodmamé& ddelis, & Riley, 1999), where
results indicated that FAS participants demondiratgulsivity, difficulties with
inhibition control, and impairment in higher-lewagnitive functions. These patterns
reflect theoretical predictions of performancettus group.

The Verbal Fluency test is a measure of indivicumlity to fluently generate
verbal labels to fit a specific category and simudtously shifting from an automatic
response. Verbal Fluency consists of three conditibetter Fluency, Category Fluency,
and Category Switching. Category Fluency is thedd@n that is of primary interest for
this subtest, as it incorporates a switching caowlit Internal consistency is reported to
range from .48 to .85 while test-retest values edgingm .24 to .81. Validity studies for
the Verbal Fluency test revealed a pattern ofiariahips between conditions that was
consistent with expected patterns (Delis, et 81013. For example, an examination of the
performance of adults with frontal lesions alsoeieed impaired performance compared
to normal controls (Baldo et al., 2001), as woutdelipected on a task theoretically

linked with frontal lobe functions.
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The Colour-Word Interference test is an adaptaiothe Stroop (1935)
procedure that is intended to measure the abditghibit a prepontent response in light
of dissonant task demands. The test includes twelin@ conditions (colour naming and
word reading) intended to measure the prereqskitls needed for this task. Two higher
level tasks (inhibition and inhibition/switching)eaintended to assess the ability to
inhibit an over-learned response in order to preduaon-intuitive, yet required
dissonant response. Condition 3, Inhibition, is¢berdition of interest for this study as it
is similar to the classic Stroop task used in mAaRynvestigations. Internal consistency
for this test is reported to range from .62 for1Byear olds to .86 for 50-59 year olds,
indicating moderate to high values. Test-retet flar this test indicates moderate scores
for the colour word variables ranging from .62%6 for all conditions in the full age
range. Performance on the colour naming conditeakp at ages 16-19 and remains
relatively stable through ages 30-39 years. Howeasformance on the word reading
condition does not peak until age 20. Consequestime differences in performance
across conditions may be evident (Delis et al. 1200

Clinical validity for the colour word interferentest was demonstrated in studies
of individuals with fetal alcohol syndrome, whetevated rates of impulsivity were
demonstrated by individuals with fetal alcohol syprde when compared to 1Q matched

normal controls (Delis et al., 2001).
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APPROVED

- \NM-—» \(\.x 9“\
k/ >, Dr. \//a%e’rl Thompson, Chair ) :
Behavioural, Research Ethics
{University of Saskatchewan
N

Please send all correspondence to: ) ]
Ethics Office

University of Saskatchewan

Room 306 Kirk Hall, 117 Science Place
Saskatoon SK S7N sca

Telephone: (306) 966-2084
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UNIVERSITY
ofF MANITOBA

APPROVAL CERTIFICATE

26 June 2006

TO: Janine Montgomery
Principal Investigator

FROM: Bruce Tefft, Chair
Psychology/Sociology Research Ethics Board (PSREB

Re: Protocol #P2006:052
“Emotional Intelligence and Resiliency in Individuals with Asperger
Disorder”

Please be advised that your above-referenced ploto&s received human ethics
approval by thé®sychology/Sociology Research Ethics Boaravhich is organized and

operates according to the Tri-Council Policy Staatn This approval is valid for one

year only.

Any significant changes of the protocol and/or mied consent form should be reported
to the Human Ethics Secretariat in advance of impl&ation of such changes.
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Please note:

- if you have funds pending human ethics appx@l, the auditor requires that you
submit a copy of this Approval Certificate to Kathryn Bartmanovich, Research Grants
& Contract Services (fax 261-0325), including the @nsor name before your account
|can be opened.

- if you have received multi-year funding forthis research, responsibility lies with you
to apply for and obtain Renewal Approval at the expy of the initial one-year approval;
|otherwise the account will be locked.
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MEMO

Conjoint Faculties Research Ethics Board (CFREB)
Research Services Office

Main Floor, Energy Resources Research Building
Research Park

Telephone: (403) 220-3782

Fax: (403) 289-0693

Email: bonnie.scherrer@ucalgary.ca

To: Dr. Vicki Schwean Date: June 23, 2006
Division of Applied Psychology,
Facuity of Education

From:  Dr. J. Kent Donlevy, Acting Chair
Conjoint Faculties Research Ethics Board

Re: Certification of Institutional Ethics Review — “Emotional Intelligence and Resiliency in Individuals With
Asperger Disorder”

On behalf of the Conjoint Faculties Research Ethics Board (CFREB), this is to acknowledge receipt of the
proposal, consent forms, and recruitment materials submitted to the University of Saskatchewan Behavioural
Research Ethics Board for the above-named project, and copy of the ethical clearance from the University of
Saskatchewan dated 29 May 2006. The University of Calgary accepts your application in this format and
herewith confirms ethical clearance. Accordingly, a copy of this letter should be attached to your original °
clearance granted by the University of Saskatchewan.

In accordance with the approval issued by the University of Saskatchewan REB, you have been named as
principal investigator for this project on the University of Calgary ethics clearance. Referral for individuals with
questions regarding their rights as participants, however, will be to the University of Saskatchewan REB (as
outlined in the study consent forms), since there is a student researcher, Ms. Janine Montgomery, at the
University of Saskatchewan, and the original approval was issued by that institution's REB; we have advised the
University of Saskatchewan Behavioural REB that we attorn to their jurisdiction with respect to the action of the
student researcher in this instance.

The CFREB should be kept apprised of any modifications to the protocol that are authorized by the principal
investigator's institution. A progress report must be submitted 12 months from the date of this letter, and you
should provide the expected completion date for the project. A form for this purpose is available at the following
website: hitp://www.ucalgary.ca/UofC/research/htmi/ethics/info_facres.html

Written notification musf be sent to the CFREB when the project is complete or terminated.

In closing, let me take this opportunity to wish you well in your research endeavors.

Sincerely, / e

,
=

J. Kent Donlevy, M.Ed., LLB, Ph.D., Assistant Professor
Faculty of Education and
Acting Chair, Conjoint Faculties Research Ethics Board

o

2500 University Drive N.W., Calgary, Alberta, Canada T2N 1N4 ° www.ucalgary.ca
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