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Abstract
Humans have a well-developed ability to recogriigeemotions of others on the
basis of their facial expressions. However thid gkies not appear to be intuitive for
some populations, such as people with Aspergemrsi®yne. The aim of this thesis was
to understand why individuals with Asperger’s Syaorde have difficulties recognising
emotions on the basis of facial expressions ana oayadly, how this may relate to their

difficulties with social interaction.

Three factors that have the potential to explaipaired emotional recognition
among individuals with Asperger’'s Syndrome wereestigated: (i) avoidance of eye
contact when scanning the facial expressions @rsil{ii) problems using meta-
cognitive skills (such as using confidence as @@t the accuracy of decisions); and
(iiif) problems using cognitive processes when joteting the facial expressions of

unfamiliar people.

In Studies 1 and 2, the first two factors were stigated using an emotion
recognition task developed and validated specifidat use in these studies. Both
studies compared the emotion recognition performariéndividuals with Asperger’s
Syndrome to individuals without Asperger’s SyndrommeStudy 1, | found that there was
no difference in the way individuals with AspergeByndrome scanned key regions of
facial expressions. However, they were less ab&etoirately recognise both basic and
complex emotions from facial expressions as contperéndividuals without Asperger’s
Syndrome. As no difference was found in the wayttiegroups scanned facial
expressions, the ability of the two groups to usg¢antognitive skills when making
emotion recognition decisions was examined in Sidywas found that individuals

with Asperger’s Syndrome were able to use confideaxa guide to the accuracy of their



Xi

decisions similarly to individuals without AspergeByndrome. However, individuals
with Asperger’s Syndrome had more difficulty usthgs information to “filter” their
responses (i.e., identifying which of their deasiavere accurate versus which were

inaccurate).

In Study 3, the extent to which individuals withp&sger's Syndrome have a
specific problem with unfamiliar faces was inveat&g. Specifically, whether they had a
problem generalising emotion recognition skillsgoognise emotions from the facial
expressions of unfamiliar people rather than a rgereeral problem using emotion
recognition skills (i.e., regardless of the famitigof a face). Emotion recognition tasks
were created for each participant, one displayimgi@graphs of a familiar person’s facial
expressions, and one displaying photographs ohéamiliar person’s facial expressions.
It was found that there was no difference in theueacy with which individuals with
Asperger’'s Syndrome where able to recognise enmfiam familiar versus unfamiliar
faces. Furthermore, there were no differencesaratiility of individuals with Asperger’s
Syndrome to use meta-cognitive skills to make emmotécognition decisions in response

to familiar versus unfamiliar faces.

Finally, in Study 4, | investigated the relatiorshbetween (a) emotion
recognition skills and social skills, and (b) Theof Mind (ToM), meta-cognitive skills
and social skills. The key finding from this stuags that ToM and meta-cognitive skills
independently contributed to social skills, whiteaion recognition skills did not. This
finding is limited due to low power to detect sifigant relationships within each group,
however the findings suggest that a focus on impopiaoth meta-cognitive and ToM
skills in order to improve the social skills of imidluals with Asperger’'s Syndrome is a

promising avenue for further research.
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Chapter one -

Asperger’s Syndrome and Emotion Recognition from faial expressions

Overview

Asperger’s Syndrome and Autism, commonly referpeds Autism Spectrum
Disorders (ASD), are both pervasive developmensairders usually diagnosed in
childhood (American Psychiatric Association, 20063lividuals with Autism, as defined
in the current Diagnostic and Statistical ManualMental Disorders, exhibit problems
with language and cognitive development, markeficdities with interpersonal
relationships, and restricted and repetitive stypm behaviours or interests. Those with
Asperger’s Disorder experience similar difficultiésit typically have fewer problems
with language and cognitive development. As fietatibed by Kanner in 1943 a striking
feature of these disorders is, ‘an inability tonfiathe usual, biologically provided
affective contact with people” (Kanner, 1943, pOR5This difficulty negotiating the
social world remains a core diagnostic criteriontfeese disorders in the current
Diagnostic and Statistical Manual of Mental Disasdl@merican Psychiatric

Association, 2000).

A better understanding of these difficulties watitial relationships has the
potential to provide new insights into the aetigiag both these conditions (Schultz,
2005). Over the last several decades, recognifitm®importance has encouraged wide-
ranging research across many disciplines to idefaidtors which can facilitate or hinder
interpersonal relationships. Within this contekere has been substantial interest in
trying to understand why individuals with Asperge®yndrome, who appear to have
more typical cognitive and language developmergeearnce significant difficulties with

social relationships. This is an important issuednse a better understanding of these



difficulties has the potential to provide new irfgfginto the aetiology of Asperger's
Syndrome and Autism (Schultz, 2005). Previous waak shown that a capacity to
accurately recognise the emotions being experiebgeadhers is a key prerequisite for
successful social relationships (Denham et al.3208rd et al., 2001), and that
individuals with Asperger’s Syndrome have difficedt recognising emotions from facial
expressions compared to individuals without Aspesggyndrome (Baron-Cohen,
Wheelwright, & Jolliffe, 1997; Corden, Chilvers, 8kuse, 2008; Golan, Baron-Cohen, &
Golan, 2008; Hobson, 1986a; Sawyer, Williamson, dulg, in press; Wallace,
Coleman, & Bailey, 2008). Several studies have flsad a relationship between
emotion recognition skills and social skills fodimiduals with Asperger's Syndrome and
Autism (Boraston, Blakemore, Chilvers, & Skuse, Z0Barci”a-Villamisar, Rojahn,
Zaja, & Jodra, 2010; Philip et al., 2010). This basn interpreted as suggesting that the
difficulties individuals with Asperger’'s Syndromave interacting socially may result
from the difficulties they have accurately recogrgsemotions from faces. It is likely
that emotion recognition is important for sociailsksince being able to accurately
recognise emotions from facial expressions isyikelbe necessary if we are to
understand how someone feels and therefore giugarsnation to guide us on how to

behave and respond appropriately in a social ictiera

The emphasis of this thesis is to provide furthetarstanding of the factors that
affect the ability of individuals with Asperger’'y&rome to recognise emotions from
facial expressions within the broader context a@iaanteraction deficits. This
investigation focused on three factors that migtttaslie these deficits in facial emotion

recognition:

1) Avoidance of eye contact when scanning the facipiessions of others;



2) Problems with meta-cognitive skill (more specifigatising one’s level of
confidence to guide decisions about the emotiortiwdrs); and
3) Problems using key cognitive emotion recognitioncgsses when interpreting

the facial expressions of unfamiliar people.

The goal is to understand how individuals with Agjee’s Syndrome may differ
from individuals without Asperger’'s Syndrome inatbn to each of these factors. This
may provide key information for understanding whglividuals with Asperger’s
Syndrome have difficulties interacting in the sbwarld. Finally, the present thesis also
investigated these explanations for emotion recmnskills deficits in the broader

context of social skills.

While studies of individuals with Asperger's Synueare the primary focus,
studies of individuals with Autism are also inclddehere their findings are deemed
relevant. For the purpose of this thesis, relestudies were identified from electronic
searches of the PSYCINFO and PUBMED databasesI88f to 2011 and from manual
searches of scientific journals. The following keyds were used for electronic searches:
Autism, Asperger’s Syndrome, emotion recognitionias skill, eye contact, eye
movements, confidence, anxiety, meta-cognidadfamiliarity. Citations in publications
identified by the electronic search were furtherrsked to identify additional relevant
studies. All relevant studies were initially stfigtil into categories which were
representative of the different approaches us@u/&stigate each factor. Subsequently,
studies were selected for inclusion on the basittiey best illustrate the type of work

being summarised in each area.

In order to understand the nature of social diffiea experienced by individuals

with Asperger’s Syndrome and their relationshig\tagism, a review of the historical



development of the concept of Asperger’'s Syndrasrigiiially provided. This is
followed by a review of theories of emotion recdgm which may help explain the
difficulties individuals with Asperger’'s Syndromave in recognising emotions from

facial expressions.

Review of the Historical Development of the Concepif Asperger’s
Syndrome

The word ‘autistic’ was first used to describe #@pparent lack of contact with the
outside world and the disconnection from realitgeved in individual's experiencing
schizophrenia (Bleuler, 1913). The term was subsettyyused by Kanner in 1943 to
describe problems exhibited by eleven (eight metdiiren whose common symptom
was an “innate inability to form the usual, biolcagily provided affective contact with

people” (Kanner, 1943, p. 250).

A year after Kanner’s description of Autism was lmhed, Hans Asperger
published a report describing four children whonthmught were suffering from
“autistic psychopathy” (Asperger, 1944). Howevex tlze latter paper was published in
German, it was rarely cited in English-languageagesh until it was discussed by Lorna
Wing (Wing, 1981) and translated by Uta Frith i®19Frith, 1991). Both Kanner (1943)
and Asperger (1944) were describing children wiumse difficulties were interacting
socially and using social communication and languagpropriately. However, the
children described by Asperger had normal languyelopment and were less likely to
have experienced cognitive delay, although Aspedgenot exclude children with
cognitive impairments from his description of theadder and described cognitive
impairments in the disorder as falling on a speutftom “genius to mentally retarded”

(Asperger, 1944, p. 74) . Despite the similaribesveen the two descriptions of the



disorders, they continue to be conceptualised @gcecally separate conditions due to
differences in language and cognitive developreemd, subtle differences observed in the
social behaviour of these two groups of childrenny1981). In her description of
Hans Asperger’s cases, Wing (1981) made a distindtetween the social deficits
experienced by children experiencing “Autism” anldatvshe called “Asperger’s
Syndrome”. She described children with Autism a®fand indifferent to others, while
the children with Asperger’'s Syndrome were descdriag trying to engage in social
interaction but attempting to do so in inapprogriagys. Subsequently a large volume of
research has focused on trying to establish thenek® which the symptomatology and
aetiology of these two conditions differed or wiegtthey were in fact variants of the
same condition (Cederlund, Hagberg, Billstedt,ls&ith, & Gillberg, 2008; Frith, 2004;
Macintosh & Dissanayake, 2004; Mazefsky & Oswal)2 Saulnier & Klin, 2007,
Szatmari, Archer, Fisman, Streiner, & Wilson, 1983atmari, Bryson, Boyle, Streiner,

& Duku, 2003; Wing, 1991).

Before researchers could attempt to examine thenei which the two
conditions overlapped, clear diagnostic criteriagfach condition needed to be
established. Rutter (1974) suggested that thre@teyns be used to define Autism: (1)
failure to develop social relationships; (2) langeaetardation; and (3) ritualistic or
compulsive behaviours. These symptoms formed this lod diagnostic criteria utilised
in the Diagnostic and Statistical Manual of Merid@éorders (DSM) Il description of
‘infantile Autism’ (American Psychiatric Associatip1980) and were largely unchanged
in the condition defined as ‘Autism’ in DSM-IV-R (Aerican Psychiatric Association,
2000). There had been less agreement about therdgfiymptoms for Asperger’'s
Syndrome (e.g., Gillberg & Gillberg, 1989; Szatm&temner, & Nagy, 1989) until it

was included for the first time in the Internatib@#assification of Disorders 10 (World



Health Organization, 1993) and the DSM-IV (Ameridychiatric Association, 1994).

In these classifications the main symptom thaed#htiated Autism from Asperger’s
Syndrome was the presence of language delay. Bsemee of language delay precluded
a diagnosis of Asperger’'s Syndrome. In DSM-IV-TRege two disorders continued to be
viewed as categorically separate conditions. Howerahe next revision of the DSM

the diagnostic criteria used to describe the twadmns will be revised to reflect current
understanding of these two disorders as falling@l spectrum of severity rather than as

categorically different and aetiologically distiretinditions (Mattila et al., 2011).

This shift in perceptions of these disorders rasutim the fact that empirical
research to date has failed to reveal categoriffatences in the behavioural profile of
individuals with Asperger’'s Syndrome and Autismr{&ers, 2009). However, as first
described by Wing (1981), it has been suggestadfibae with Autism and those with
Asperger’'s Syndrome may differ subtlety in theiciabdeficits. Frith (2004) suggests
that individuals with Asperger’'s Syndrome oftemstaut from those with Autism as
they desire social interaction and friendship atunable to negotiate this process. In
contrast, individuals with Autism do not appeadésire this social contact. For
example, individuals with Asperger’'s Syndrome oftiscribe their interests to others in
a pedantic manner, and ask intrusive questionghef® in an attempt to socialise,
without understanding the inappropriateness of thehaviour (Ghaziuddin, 2008; Klin,

Pauls, Schultz, & Volkmar, 2005).

Ghaziuddin (2008) investigated this phenomenondtggorising individuals with
high-functioning Autism and Asperger’'s SyndromengsWing and Gould’s social
classification system (Wing & Gould, 1979). Ghadinds study included 58 individuals

with Asperger’s Syndrome, aged 7-51, and 39 indiaid with high-functioning Autism,



aged 7-32. He reported that the majority of indint$ with Autism fit the criteria for
“aloof” (“indifferent in most situations and towarathers”) or “passive” (“did not

initiate contact spontaneously but responded tatipres appropriately”). In contrast, the
majority of individuals with Asperger’s Syndrom¢ tlie criteria for “active but odd”
(“initiated social interactions but were inapprape in the manner they asked their
guestions”). This suggests that despite the lavgeap between Autism and Asperger’s
Syndrome, those with Asperger’'s Syndrome diffethim nature of their social

impairment. Individuals with Asperger’'s Syndromegeagr to desire social contact but are
unable to negotiate the subtle and often unspakies of social interaction. These results
are also supported by longitudinal research byraatet al. (2000) that found that at
two year follow up children with Asperger’'s Syndremiffered in their social abilities

from children with Autism.

In summary, both Autism and Asperger’s Syndromeehas/their key diagnostic
feature an inability to effectively engage in tloeial world (Schultz, 2005). However, as
defined most recently in DSM-IV-R, those with Aumtisalso experience delayed language
development whilst individuals with Asperger’s Symithe do not experience abnormal
language delay. It is highly likely that a delaylanguage development will contribute to
the social difficulties experienced by those witlitim and this may make it more
difficult to untangle the factors that lead to tha®cial difficulties. Therefore, in trying to
understand the factors that may contribute to tleeakdeficits experienced in these
disorders the present thesis will focus on indigiduwvith Asperger’'s Syndrome. It is
important to understand why individuals with Aspatg Syndrome have difficulty
interacting socially, despite attempting to inté@ed having generally typically

developed structural language and cognitive skisthis may well provide a clearer



understanding of the mechanisms resulting in sagécits for those with Asperger’s

Syndrome and Autism.

Social Interaction: The Importance of Emotion Recogition Skills

In order to understand why individuals with Aspetg&yndrome have
difficulties interacting socially, it is importatd understand how individuals without
Asperger’s Syndrome successfully develop sociakadtion skills. This may provide
insight into what goes wrong in this process faividuals with Asperger’'s Syndrome.
One of the key cues we use when we interact spegtither peoples’ emotions.
Emotions can be displayed through vocal prosodstuges, and facial expressions.
However, it is the face in social interactions whprovides the most potent information.
Herba and Phillips (2004) suggest that the abititporrectly recognise emotions from
facial expressions is necessary to develop funakisocial competence. Thus the ability
to recognise emotion on the basis of facial exjpoasss likely to be a critical step for
successful social interaction (Gepner, Deruell&&nfeltt, 2001). It is likely that
understanding another’'s emotions on the basisedf thcial expressions is important for
social skills as it allows us to quickly understdmmv someone is feeling, and therefore
how we should behave and respond in order to icteteccessfully. Not being able to
recognise emotions from facial expressions isyikelmake social interaction difficult as
we then have limited cues to use, including whatgérson says and the situation, in

order to work out how to respond and behave apjaigty.

Emotional competence (i.e., correctly recognising @aentifying emotions) has
been hypothesised as an important prerequisitthéodevelopment of social competence
(Denham et al., 2003; Izard et al., 2001; Milleakt 2005). In a prospective study,

Denham et al. (2003) investigated the relationdiigveen emotional and social



competence in 143 children in the community agddy@ars and a year later at age 5-6
years. They found that emotional competence aBageredicted the development of
social competence at age 5-6. Izard et al. (20Bb)iavestigated this relationship in a
longitudinal study of 72 economically disadvantagbddren at age 5 and at age 9. They
investigated whether the ability to recognise amél photographs of faces expressing
emotions at age 5 predicted the children’s levelaafial skills, behavioural problems and
academic performance at age 9. They reporteddiiat bf emotion recognition ability at
age 5 explained more of the variance in the le/sboial skills, behavioural problems
and academic competence at age 9 than that exgllayneemperament, gender and
verbal ability. Thus, it appears that emotion rettign abilities are an important skill
that children use to develop an ability to intenaith the social world. It is likely that
these emotion recognition abilities are continuadiyned through experience and
practise to develop a system of strategies and leuge that allow individuals to fluently
enact this skill and thus develop the ability tadtion successfully in the social world

(Golan et al., 2008; Herba & Phillips, 2004; Sasxi)06).

Emotion recognition skills are present and contittudevelop from early infancy
(Tronick, 1989). For example, new born infants shmightened attention to faces soon
after birth and will look longer at facial configtions than non-facial configurations
(Morton & Johnson, 1991). Children, adolescentsaadhats with ASD are commonly
reported to have deficits in correctly recognisamgotions from facial expressions
compared to typically developing individuals (eAdolphs, Sears, & Piven, 2001,
Hobson, 1986a, 1986b). It may be that this difticalccurately recognising emotions
from facial expressions contributes to the diffird individuals with Asperger’s
Syndrome have interacting socially. It is likelathif one is unable to interpret the

meaning of facial expressions in a social intecarcti makes it difficult to know how to
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respond to others and even makes it difficult tdarstand the behaviour and intentions

of other people during social interactions.

Emotion recognition and Asperger’s Syndrome

Emotion recognition is the ability to successfutlgntify and understand the
social meaning of a particular emotion (Denhaml.e803). Commonly, emotion
recognition tasks involve the presentation of atpii@ph of a facial expression
following which the participant must then selectnfra set of emotion words which word
described the emotion displayed. There are twayoaites of emotion that have been
investigated in research with individuals with Agper’s Syndrome: (1) basic emotional
expressions such as happy and sad (Ekman & Fri#9&8), and (2) complex emotional
expressions such as scheming, admiring or intet¢B@ron-Cohen, Wheelwright, et al.,
1997). These two categories of expressions areasediifering in terms of their
recognition difficulty, with basic emotional expsésns involving more overt facial cues
in both the mouth and eye region, while complex &onal expressions tend to involve
more subtle facial cues predominately in the egére

Research with individuals with High Functioning Asmh and Asperger’s
Syndrome examining emotion recognition accuracysiasvn inconsistent results.
Commonly individuals with Asperger’'s Syndrome agparted to not show deficits in the
recognition of basic emotions (Baron-Cohen, Wheighur et al., 1997; Gepner et al.,
2001). In contrast, some studies do report thavidals with Asperger’'s Syndrome
have deficits in processing and identifying basiogons (e.g., Fulvia Castelli, 2005;
Celani, Battacchi, & Arcidiacono, 1999; Corden let2008). Overall, however, the
results of these studies show that individuals Vgperger's Syndrome have deficits
accurately identifying specific emotions (i.e. feather than all of the six basic emotions

(Corden et al., 2008; Pelphrey et al., 2002). Resaporting the abilities of individuals
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with Asperger’s Syndrome to recognise complex eomsthave been more consistent
with these individuals reported to have pervasiicds in identifying complex
emotions from faces (Baron-Cohen, Jolliffe, Mortm@o& Robertson, 1997; Baron-
Cohen, Wheelwright, Hill, Raste, & Plumb, 2001; &Cohen, Wheelwright, et al.,
1997; Golan, Baron-Cohen, & Golan, in press; Hegfgytner, & Capps, 2003). Further
research is required to identify whether individuaith Asperger’'s Syndrome have a
general deficit identifying emotions from facialpggssions or whether this difficulty

only exists for more complex expressions.

How are the Emotions of Others Recognised?

Difficulties recognising the emotions of others dming able to engage with the
affective lives of others has often been posited esre deficit in Asperger’'s Syndrome.
This began with Kanner’s original description oft&sm which stated that a core
difficulty in the disorder was, “an inability to fim the usual, biologically provided
affective contact with people” (Kanner, 1943, pOR3Hobson in later years also
theorised that emotion recognition was a core defiwerlying the social problems seen
in Autism (Hobson, 1993a). For example, in an expent by Hobson (1986b) it was
found that children with ASD were impaired in ren@ing emotions, compared to non-
autistic intellectually impaired children matched merformance 1Q, even when the task
did not include faces (e.g. matching a vocalisat@a gesture). This lead Hobson to
suggest that difficulty recognising emotion wa®eeadeficit in Asperger’'s Syndrome
and Autism. More recently Baron-Cohen (1997) hasmaded this idea suggesting that
the difficulties seen in these disorders are dygablems with ‘theory of mind’, the

ability to understand not only emotions but alssititentions and behaviour of others.

In order to further understand why individuals witkperger's Syndrome may
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experience difficulties recognising emotions iingportant to understand what is known
about how individuals without the disorder are ablseemingly effortlessly identify the
inner emotional states of others, often just onbidwgs of facial cues. Two broad
explanations have guided research seeking to expptai humans recognise the
emotions of others on the basis of their facialregpions. The first explanation suggests
that emotions are recognised via ‘bottom-up prangsdt is suggested that a core set of
facial expressions are recognised instinctually tardability is ‘hard-wired’ into the
human central nervous system (Ekman & Friesen, 1B®an & Friesen, 1969; Ekman
et al., 1987; Ekman & Oster, 1979). The secondamgilon suggests that significant
cognitive processing of information obtained fraaeifil expressions is required to
accurately recognise the emotions of others otéses of their facial expressions
(Barrett, Lindquist, & Gendron, 2007). That is, émn recognition relies more on ‘top

down processing.’

Studies testing the explanation that emotionsegegnised via bottom up
processing have identified six ‘basic emotionsipsise, fear, anger, disgust, happiness
and sadness (Ekman & Friesen, 1975; Ekman & Frjd#69; Ekman et al., 1987;
Ekman & Oster, 1979). Evidence supporting this argtion is available from studies
that have found that this set of basic emotiorse@irately recognised cross-culturally
(Ekman et al., 1987; Ekman & Oster, 1979; Izard)7)0This suggests that regardless of
different socialisation experiences, there are amstthat humans are biologically
programmed to recognise perhaps due to their irapoetin evolutionary history (Ekman
& Friesen, 1971; Ekman et al., 1987; Frank & Sténr2©01). For example, Ekman et al.
(1987) found that subjects from ten different crdgushowed high agreement on what
emotion was most strongly represented by diffefaeitil expressions. In this study

participants were asked to indicate what emotios mast displayed in a set of
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expressions and also identify a second most ligaigtion. Participants showed high
agreement on both of these judgements, suggestomgsevidence that humans are
biologically programmed to recognise these basiotemal expressions. Further
evidence for the idea that we are born with thétgho recognise a discreet set of facial
expressions comes from research that finds a ragicall basis to emotion recognition in
both humans and animals (Bowers, Bauer, & Heilm883; Panksepp, 2007). Finally,
research has also identified that these emotiansxgressed cross-culturally using the
same configuration of facial cues which can betified using a measurement system
(Ekman & Friesen, 1975; Ekman & Friesen, 1969)sTifiagain interpreted as evidence

that humans are innately programmed to recogniey @et of emotional expressions.

Recently, this theory of the ‘innate’ nature of ¢imo recognition has been
challenged by research that has found that theiempéople recognise from an
expression can be manipulated (Aviezer et al., 20@8roll & Russell, 1996; Righart &
Gelder, 2008), even when these expressions aréstamtswith the measurements
specified for each particular basic emotion by Ekraad Friesen (1975). For example,
Carroll and Russell (1996) tested this by pairiagit facial expressions with incongruent
contexts (i.e., a face expressing fear shown iondext suggesting anger etc.). They
found that participants more often picked the eamsiuggested by the situation rather
than the facial expression. This finding providesience in contrast to the idea that
certain basic facial expressions trigger a biolaliycorogrammed recognition. Aviezer et
al. (2008) also found evidence to support this idesy reported that not only did the
context in which an expression was shown changerti@ion identified as being
expressed but also changed the way individualssdait the faces. This suggested that
factors other than just the configuration of faciaés can affect how individuals assess

and interpret the emotional meaning of a faciaresgion.



14

Finally, research examining the effect of learnbmgemotion recognition has also
found support for ‘top down’ processing being inxexd in emotion recognition (Pollak &
Kistler, 2002; Pollak & Sinha, 2002). For examie]lack and Sinha (2002) investigated
whether children who had been abused, and thussegto facial expressions of anger
more frequently, were able to recognise angry faoipressions more accurately and on
the basis of less sensory information than childvbo had not been abused. They found
that children who had been abused were able to awmerately identify facial
expressions of anger on the basis of less sensinyriation than children who had not
been abused. This suggests that experience amihigaffect emotion recognition

abilities and that these processes are not simplgdically programmed.

This has led to the development of the hypothésisémotion recognition
involves extensive ‘top down’ cognitive processingrder to accurately recognise
emotions from the facial expressions of othersp®nents of this ‘top down’ explanation
of emotion recognition suggest that acquired kndggeabout emotions of others is used
to categorise facial expressions and decide hombesspond when interacting with an
individual who is expressing a particular emotiBautett et al., 2007). For example,
acquired knowledge about expressions of anger n@yde an understanding of the
facial expressions associated with anger, how pewly react and think when they are
angry, and how best to respond to an individuatesging this emotion. Barrett et al.
(2007) proposed that evidence for this explanatmmes from research that shows that
language is crucial for the development and udenotvledge about emotions. Such
evidence is found in studies which have showntti@emotions people recognise differ,
depending on their culture and previous social egpee. For example, Wierzbicka
(2009) noted that people in cultures using diffefanguages do not employ the same

words for emotions and as a result individuals $ipeak different languages cannot
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recognise the same categories of emotions. Fugthdence about the importance of
language and cognitive processes for accurate métwyof emotions is available from a
wide range of studies (Aviezer et al., 2008; Brosaburtois, & Sander, 2010; Etcoff &

Magee, 1992; Rump, Giovannelli, Minshew, & Stra$¥)9; Wierzbicka, 2009).

Perhaps the most convincing evidence for the rblanguage and top down
processing in the recognition of facial expressioommes from research that uses the
semantic satiation paradigm (Barrett et al., 208@mantic satiation refers to the idea
that, ‘repeated pronunciation of a word affectsabeessibility of semantic information
related to that word’ (L. Smith, 1984, p. 486). § kifect can be easily experienced by
repeating aloud any word 30 or more times — whétb&iexperienced is that the word
loses its semantic meaning temporarily (Lewis &&[R000; L. Smith & Klein, 1990).
Lindquist, Barrett, Bliss-Moreau, and Russell (2008ed this paradigm to assess
whether semantic satiation of an emotion word watitdct participant’s ability to
recognise emotions in facial expressions. Theyddhat participants were slower and
less accurate at recognising emotions from faciptessions when the relevant emotion
word had been semantically satiated in comparisavhien the emotion word had been
primed (repeated only 3 times). This suggestsdhmaition words and their associated
emotion knowledge play an important role in theogeation of emotions from facial

expressions.

Rump and collegues (2009) build on this idea bygssgng how it is that we may
link emotion words and knowledge to the facial egsions that match them. They
suggest that using emotion knowledge to interpreinteaning of facial expressions
utilises comparisons of the facial expressionsdassessed and stored mental

representations of prototypical expressions (Valentl991). When a match is achieved



16

between a facial expression and a stored menteseptation, the emotion displayed in
the facial expression is categorised as belongirggdarticular emotion. These
investigators suggest that effective use of thizgss requires both the development of
an appropriate store of mental representationgtandbility to efficiently use this
knowledge to process facial expressions duringasotteractions. They hypothesised
that, as individuals develop into adulthood, tladiility to recognise expressions
improves because mental representations becomerefored and the ability to compare
expressions to these representations becomes &astenore efficient. This may occur as
with age individuals become better at using comfggeas a guide to the accuracy of

potential matches between facial expressions amiahepresentations.

In summary, while there is evidence to suggestdbate components of our
ability to recognise emotions may be innate, tlieesso growing evidence that ‘top
down’ cognitive processing highly influences theations we recognise from different
facial expressions. It is likely that a common g®&important for emotion recognition,
regardless of what theory one supports, is thefdobking at the face. It is likely that in
order to trigger reflexive recognition, and in artle enable cognitive processing of
expression information, people must look at the legjons of the face and encode the
facial cues available. There is then good evidéoseiggest that the next stage of this
process involves cognitive processing of facialregpion information in order to make a
decision about the emotion that is being expredsesipossible that individuals with
Asperger’s Syndrome may have difficulties with eimotecognition due to problems
looking at the key regions of faces or due to diffies cognitively processing facial cues

in order to make emotion recognition decisions.
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Why do Individuals with Asperger’'s Syndrome have Dificulties Recognising
Emotions from Faces?

Asperger’s Syndrome is a developmental disorderich individuals experience
a significant deficit in their ability to interasbcially despite having mostly functional
language and cognitive abilities. Emotion recognitis an important skill for successful
social interaction and this ability is often testedndividuals with Asperger's Syndrome
in order to explore possible causes for their salificulties. Two major explanations
for how humans recognise emotions exist: (1) thatten recognition happens
instinctively with little cognitive processing aarhans are biologically programmed to
recognise certain emotions, and; (2) that emogaognition relies on cognitive
processing of facial cues using ‘emotion knowledg®l ‘mental representations of
expressions’ to accurately interpret the emotiomehning of facial expressions (Barrett
et al., 2007; Ekman & Friesen, 1975; Ekman & Fmed®969; Ekman & Oster, 1979;
Rump et al., 2009). These explanations suggest tness that will be investigated in the
present thesis in order to try to understand whyiduals with Asperger’'s Syndrome

have difficulties recognising emotions from fa@ajpressions.

1) Gaze avoidance: Do individuals with Asperger’s Sgnte not make eye contact
which then impairs their ability to scan key fagidjions required to accurately
recognise the emotions of others?

2) Cognitive processing of facial expressions: Dovittials with Asperger’s
Syndrome have difficulty using key cognitive prages such as meta-cognitive
skill, when making decisions about the emotionahmeg of the facial

expressions of others?
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3) Familiarity: Do individuals with Asperger’'s Syndrenmave a specific difficulty
using emotion knowledge and mental representatidres) assessing the facial

expressions of people unfamiliar to them?

These three broad areas are considered in théhiiest studies, respectively.

Finally, also in Study 4, the broader question aldhether emotion recognition
skills are important for social skills above angdred other abilities that have been

implicated as important for social skills was exaed.

Chapter two -
Study one: Can Gaze Avoidance Explain why Individuks with Asperger’s

Syndrome have Difficulty Recognising Emotions fronfacial Expressions?

Overview

Autism Spectrum Disorders (ASD; including Autisnmdaksperger’'s Syndrome)
are Pervasive Developmental Disorders charactebgguoblems with social interaction,
communication and repetitive stereotyped behavipmserican Psychiatric Association,
2000). A gualitative impairment in social intefiaatis often considered to be one of the
key diagnostic features in individuals with thessodders (Schultz, 2005). The ability to
accurately recognise emotions from faces is impofta successful social interaction.
Individuals with Asperger’'s Syndrome are commomdyarted to have difficulties
recognising emotions from faces and to avoid eydam, also referred to as “gaze
avoidance” (Dalton et al., 2005; Davies, Bishopnstead, & Tantam, 1994; Hernandez
et al., 2009; Klin, Jones, Schultz, Volkmar, & Coh2002; Macdonald et al., 1989;
Neumann, Spezio, Piven, & Adolphs, 2006; O'Conkiamm, & Kirk, 2005; Wallace et

al., 2008). Since eye contact is important for aa®iemotion recognition (Baron-Cohen,
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Jolliffe, et al., 1997; Bassili, 1979; J. D. Boucl8eEkman, 1975; De Bonis, 2003;
Katsikitis, 1997; M. L. Smith, Cottrell, Gosseli&,Schyns, 2005) this has led to the
hypothesis that gaze avoidance may be responsibted difficulties individuals with
Asperger’'s Syndrome have recognising emotions fiamial expressions. This
hypothesis was tested in the present study by figadg whether individuals with
Asperger’s Syndrome have difficulty recognising ¢ovs from facial expressions, and
whether this difficulty is due to gaze avoidance.(idecreased attention to the eye region
and increased attention to the mouth region). Wstdading why individuals with
Asperger’s Syndrome have difficulties recognisingoéions from faces contributes to an
understanding of why these individuals have ditticinteracting successfully in the
social world despite not experiencing the cognitiapairments commonly associated
with Autism.

Individuals with ASD are commonly reported to hgveblems recognising basic
and complex emotional expressions. Basic emoticms@mmonly described as those
which humans are biologically programmed to recegnand include expressions (e.g.,
anger) where quick recognition may have been adgafor human survival (Ekman &
Oster, 1979). The identification of complex emoéibexpressions, such as confused and
admiring, requires an understanding of the othes@®s thoughts or intentions.
Therefore, these may require more cognitive praegss order to achieve accurate
recognition (Baron-Cohen, Wheelwright, et al., 19drrett et al., 2007). The evidence
for emotion recognition deficits in the identificat of basic emotions for adults with
ASD is inconsistent. For basic emotions, commonéniiduals with ASD have been
found only to have difficulty recognising the basimotion of fear (Corden et al., 2008;
Pelphrey et al., 2002). In contrast, deficits iantfying complex emotions appear to be

more pervasive among individuals with ASD (Barorh€w, Jolliffe, et al., 1997; Baron-
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Cohen et al., 2001; Baron-Cohen, Wheelwright, etl&97; Golan et al., 2008; Heerey et
al., 2003).

The emotions that individuals with ASD have diffigurecognising all require
interpretation of information in the eye regionoirer to be accurately recognised
(Baron-Cohen, Wheelwright, et al., 1997; BassBi79; J. D. Boucher & Ekman, 1975;
Katsikitis, 1997). For example, it is reported tfa@tthe basic emotion of fear, the eyes
play a crucial role in correct identification (Kéisis, 1997), while other basic emotions
can be accurately recognised from information ertiouth region. Furthermore, Baron-
Cohen, Wheelwright, et al. (1997) reported thatvg the eye region of a face
expressing a complex mental state is crucial foueate recognition. If it is assumed that
individuals with ASD avoid eye contact then it wdlde expected that these individuals
would have difficulty recognising complex emotioeipressions as the eye region is
crucial for the accurate recognition of these esgiens. However, it would not be
expected that individuals with ASD would have diffity recognising basic emotions as
not all of these expressions are reliant on infaioneconveyed by the eye region.

Baron-Cohen, Wheelwright, et al. (1997) investigatdether the pattern of
emotion recognition deficits experienced by induats with ASD may be due to gaze
avoidance. They compared the emotion recogniticaracy of individuals with high-
functioning Autism = 4) and Asperger’s Syndrome £ 12) and age matched
individuals (aged 18-48 = 16) without ASD. Participants were given a plgoaph of
the whole face or the eye region only, showingdéesig., happy, sad, etc.) and complex
facial expressions (e.g., guilty, interested, dtc}he whole face condition, individuals
with ASD were less accurate at recognising complgxessions in comparison to
individuals without ASD but performed comparablyemrecognising basic emotions. In

the eyes only condition, however, individuals witSD showed deficits recognising both
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basic and complex expressions in comparison twihaials without ASD. Thus,
individuals with ASD have problems identifying enoots from the eye region and this
appears to interfere with the recognition of badlsib and complex expressions. This
finding suggests that individuals with ASD may berereliant on other facial features
(such as the mouth) to recognise emotions.

Support for this interpretation was found by Speaidolphs, Hurley, and Piven
(2007). They reported that individuals with higmétioning Autism looked more at the
mouth than the eye region of photographs of basiti®nal expressions. Nevertheless,
they were no less accurate than individuals wittagit-functioning Autism at
recognising basic emotions. This suggests thag¢i@m@nce for looking at the mouth
region over the eye region of a face may only feterwith the recognition of emotions
that require interpretation of information in thgeeegion (i.e., for complex emotional
expressions).

To further test the proposition that emotion regtgn deficits in individuals with
ASD are due to gaze aversion, Rutherford and Tq2088) employed the same emotion
recognition task as Baron-Cohen, Wheelwright, el#197) in combination with eye
tracking technology. Rutherford and Towns, howefadted to find a relationship
between gaze avoidance and emotion recognitioritieiin individuals with ASD. They
found no differences between the eye gaze behawiogmotion recognition accuracy of
adults with ASD in comparison to adults without ASIhey reported that there was a
tendency for adults with ASD to fixate gaze lesthimeyes in response to complex
emotions but this trend was non-significant. Howegéven the Rutherford and Town’s
sample of participants with ASD did not have arfficlilties recognising complex or
basic emotional expressions, in comparison to iddals without ASD, we would also

not expect these individuals to show evidence aégevoidance. In this case it may be
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that the sample of participants with ASD in thisdst did not dramatically avoid looking
at the eye region of the photographs of facial esgions and therefore did not show any
evidence of emotion recognition difficulties. Aligh, Rutherford and Towns did not
find a significant difference in emotion recognitiperformance, they did obtain a
moderate effect size suggesting that the sampdensé&/ not have been large enough or
that the measure of emotion recognition might rasehbeen sensitive enough. Hence, in
the present study, the study by Rutherford and Bowars replicated using a larger
sample size and a more sensitive emotion recogriigisk. In the Rutherford and Towns
task, participants were presented with two opterms asked to choose which expression
was shown in the photographs (e.g., happy or $adyder to increase the difficulty of
the task so as to increase the sensitivity to tleteotion recognition deficits, a four word
response choice format that was tailored to theacheristics of each of the photographs
(e.g., for an angry expression participants magdsed to choose from angry, disgust,
scheming or arrogant) was used

To summarise, the aims in the present study weirev&stigate whether
differences in the way individuals with Asperge®gndrome look at faces is an
explanation for the problems these individuals hes@urately recognising emotions from
facial expressions. The three main questions adéldeis the present study are: (a) do
differences in emotion recognition accuracy exetteen individuals with and without
Asperger’s Syndrome; (b) do individuals with Aspatg Syndrome look less at the eye
region and more at the mouth region of photograybtiacial expressions in comparison
to individuals without Asperger’s Syndrome, and;f@r individuals with Asperger’s
Syndrome is there a relationship between gaze amo&and emotion recognition

accuracy?
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Method

Participants. There were 75 participants in the present stuélyn4he
Asperger’s Syndrome group and 27 in the no-Asp&@amdrome group. Participants
with Asperger’s Syndrome were recruited throughigsatSA and had met the Diagnostic
and Statistical Manual of Mental Disorders (DSMjeria for Asperger’'s Syndrome
(American Psychiatric Association, 2000) throudoranal diagnostic process. That is,
diagnoses were supported by two independent psygistd/psychiatrists or two
members of the Autism SA diagnostic team. Partidipavithout Asperger’s Syndrome
were volunteer Flinders University first year psgidgy students. Participants with
comorbid disorders were removed from the analys@uding: affective disorders,
psychosis, acquired brain injury, attention-defigiperactivity disorder, memory
dysfunction and expressive language delay), lea®thgarticipants in the Asperger’s
Syndrome group and 24 in the no-Asperger’s Syndrgraep. Furthermore, for one
participant in the Asperger’s Syndrome group egeking data was not recorded due to a
computer malfunction therefore the eye trackingdae based on 29 individuals with
Asperger’s Syndrome and 24 individuals without Age€'s Syndrome. Four participants
in the Asperger’s Syndrome group were currentlyniginedications (1 participant
taking Tegretol, 3 taking Risperidone). Howeverewlanalyses were run excluding these
participants the results were found to be condistéth those found when these
individuals were included, and thus these fouripi@dnts were not excluded from any

analyses.

There was no statistically significant differenoghe age of participants
(Asperger’s Syndrome (AS) groulgt = 21.6 yearsSD= 9.8, group without Asperger’s
Syndrome (no-AS groupM = 24.0,SD=9.2,t (52) = 0.92p = .36). Both groups were

of average intelligence as measured by the WechAslereviated Intelligence Scale. The
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groups did not differ on verbal intelligence scof&S group:M = 109.7,SD = 19.1, no-
AS group:M = 113.4,SD= 12.8t (52) = 0.82p = .42), performance intelligence scores
(AS group:M =104.3,SD = 18.2, no-AS grougyl = 111.4,SD=12.8,t (52) = 1.62p =
.11), or full scale intelligence scores (AS grolps= 108.1,SD= 17.9, no-AS groupvl =
114.1,SD=13.0,t (52) = 1.36p = .18).

Both groups scored in the normal range for depwasaind anxiety, as measured
by the Depression Anxiety and Stress Scale, argktbeores did not significantly differ
between the groupp,> .05. The AS group had significantly more male3%% than the
no-AS group (31%p = .03, however, controlling for gender did notha the pattern of
the results.

Design.A 2 (group: AS, no-AS) x 4 (condition: passivewirg, full-face, eyes-
only, mouth-only) mixed between-within subjectsigaswith condition as a within-
subjects factor, was used. The dependent measutaded: eye tracking measures
(length of observation to the eye and mouth regidthe photographs) and emotion

recognition accuracy.

Apparatus. Eye gaze data were recorded using a Tobii T6Qrag&er, which
monitors binocular eye movements using near infraiedes which create reflection
patterns on the participants’ corneas which areitoi@d by image sensors. The eye-
tracker is considered non-invasive, embedded ircdingputer monitor so as to be discrete

and not restrict the head movements of participants

Two eye gaze variables were examined: (a) observéngth — the total length
in seconds that an individual looked at a partictegion; and (b) percentage observation
length — the time in seconds that an individuakkmbat a particular region as a

percentage of the total time the photograph wasede The eye and mouth regions were
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defined as the regions of interest. The eye remiciided a rectangle around the eye
region (1 cm from the outer canthus of each eyeimeidding the eyebrows). The mouth
region included a rectangle around the mouth reffiaam from the corners of the mouth
and below the lower lip).

The Tobii software provides an indication of thelify and validity of each
participants recording (e.g., a rating of 100% nsetdat both eyes were found during the
whole recording, 50% means that either one eyefowasd for the full recording or both
eyes during half of the recording). Individuals e/excluded if they had a validity rating
less than 60%. Furthermore, individuals eye gate ware only included if they had data
available for at least 20 of the 32 images per itmmd These criteria were used to ensure
the validity of the eye tracking data that was assd. There were no differences in the
data quality of the groups as assessed by the Joftware (passive viewing condition:
AS group — 81.1%, no-AS group — 82.6%, full facaditon: AS group — 76.6%, no-AS
group — 78.0%p > .05 for both comparisons). Furthermore, thereewe differences in
the percentage of missing data recorded for bathgy (passive viewing condition: AS
group — 5.5%, no-AS group — 2.1%, full face comuitiAS group — 6.9%, no-AS group —

1.4%,p > .05 for both comparisons).

Materials.

Wechsler Abbreviated Scale of Intelligende. order to ensure that participants
had a sufficient level of verbal and performancenpetency to complete the emotion
recognition task, participants were assessed owdhsler Abbreviated Scales of
Intelligence (includes: Vocabulary, SimilaritiedpBk Design, and Matrix Reasoning.)
This measure also allowed for an examination offifiect of intelligence on emotion
recognition and allowed this alternative explanafior the results to be investigated. A

cut-off score of 80 for verbal and performancelligence quotient (IQ) was used as an
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exclusion criterion in the present study. Thisaasistent with the strategy adopted by
previous emotion recognition research with india$uwith Autism or Asperger’s
Syndrome (Begeer, Rieffe, Terwogt, & Stockmann,&@olan et al., 2008).

The Wechsler Abbreviated Scale of Intelligence (WASa short form of the full
Wechsler intelligence batteries. It is for use vitttlividuals aged 6 to 89 years and can
be completed in 15-30 minutes. It is made up of fifthe subtests included in the full
Wechsler intelligence batteries: vocabulary, sirtiks, block design and matrix
reasoning. It provides an estimate of an indiviguarbal, performance and full-scale
IQ. This scale has been found to be a valid toostoeening levels of intelligence when
it is not possible to use longer scales (Axelrd2). Although the WASI does not show
perfect correspondence to scores produced by I@ugdes such as the Wechsler Adult
Intelligence Scale (Corden et al., 2008; Pelphteal.e2002), for the purposes of the
current study it is capable of providing an accelet@stimate of an individual's level of
intellectual functioning with a short administratiome. The WASI has also been found
to have good validity for children aged 6-16 andddults aged 17-89. Reliability
coefficients for the verbal, performance and falle 1Q scores range from .93 - .96 for
children, and from .96 - .98 for adults (F. Castéltith, Happé, & Frith, 2002).
Furthermore, the Wechsler intelligence scales haen found to provide more accurate
estimations of intelligence in individuals with Aar or Asperger’'s Syndrome than
shorter measures such as the Ravens ProgressiviedddiMottron, 2004). Finally, the
WASI has demonstrated good discriminant and comrérgalidity when used with
clinical populations (Hays, Reas, & Shaw, 2002)

Depression Anxiety and Stress Scale — Short fofithe short form of the
Depression Anxiety and Stress Scale (DASS) is 21 self-report scale assessing

levels of depression, anxiety and stress (Crawfoktenry, 2003). The DASS short form
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will be used to measure participants’ levels ofrdgpion, anxiety and stress to examine
these alternative explanations for the results.DA8S short form is made up of 21
statements which individuals rate on a four poikelt scale (e.g. 0 = did not apply to
me at all, to 3 = Applied to me very much, or mafsthe time) how much they
experienced each item during the previous weelkotigh the DASS short form is
commonly used for individuals aged 17 and aboveast been reported as reliable in
persons as young as 15 (Tantam, Monaghan, Nichats&tirling, 1989). In
investigations of the scale’s psychometric propsrtthe DASS short form has been
found to be a reliable and valid measure (AntorigliBg, Cox, Enns, & Swinson, 1998;
Crawford & Henry, 2003; Keltner & Buswell, 1997;fitam et al., 1989). Cronbachis
for each of the depression, anxiety and streses¢es been found to be .94, .87 and .91
respectively (Antony et al., 1998). Furthermore, sisores on the DASS-21 have found to
be moderately positively correlated with other coonhg used measures of depression
and anxiety including the Beck Depression Inventomg the Beck Anxiety Inventory.
Emotion synonym taskAn emotion word synonym task was developed inrorde
to assess whether participants understood andfesigar with the emotion words to be
used in the eye tracking task. Participants weeeguted with an emotion word and four
response choices (one correct synonym for the emetord presented and three
incorrect synonyms) and asked to pick which respaves most similar in meaning to
the emotion word. All 16 of the emotion words usethe eye tracking task were
examined. Participants received one point for eachect response. Both groups
demonstrated similar understanding of the emotiorde/to be used: AS group showed

96 % (SD = 5.4) accuracy compared with 96.4% (SID03 for the no-AS groump > .05.

Stimuli.

Emotion recognition task: Developmerieven actors (three male actors and four
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female; aged 18 — 38) were recruited from the ElisdJniversity Drama Centre. The
actors were asked to pose the facial expressichsded in the current study, including
six basic emotions (i.e. happy, sad, angry, afudprised, disgusted; Ekman & Friesen,
1975) and the nine complex expressions, (i.e.,msofge guilty, thoughtful, admiring,
quizzical, flirting, bored, interested, and arrogjgeviously investigated by Baron-
Cohen, Wheelwright, et al. (1997), and embarrafidedrey et al., 2003; Keltner &
Buswell, 1997). Basic emotions were posed basdtiedescriptions of facial action for
each expression described by Ekman and Friese®)18@mplex emotions were posed
using the photographs developed by Baron-Cohen eWinight, et al. (1997) as a guide.
Photographs were taken under standardized lighgies with a standard white
background. The emotion presented in each photbgrags then validated by 20
individuals without Asperger’s Syndrome or a fanfiigtory of Asperger’'s Syndrome
(male = 4, female = 16), recruited through emaileaitisements. These participants (aged
19 — 45 years) were presented with each photogragtasked to pick from the list of 16
emotions which they thought matched the expresshiomvn in the photograph.
Participants were asked to provide one main regp@rsl were then allowed to provide
any other ‘guesses’ that they thought may be coiiréeir first response was incorrect.
As validation participants had 16 response chdimesach photograph the level of
accuracy for chance recognition (indicating papticits were guessing) was 6.25%. In
order to use a rigorous criterion for selectingtpboaphs for our emotion recognition
task only photographs that were accurately recegrés a level substantially greater than
chance were included in the emotion recognitiok {as., those recognised accurately at
least 50% of the time by validation participants).

In order to control the difficulty of the emotioaaognition task each photograph

was presented with an individualised set of emotesponse words (one target word and
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three “incorrect” words). The incorrect word optonere selected from the 16 emotion
words examined and were selected on the basithématvere not chosen by the
validation participants as a secondary guess irert@n 15% of cases.

From the remaining photographs that were not iregdud the full face, mouth or
eye conditions, 32 were used in the passive viewarglition (two examples of each
emotion; one female and one malB)e passive viewing condition was included to allow
an examination of whether the groups differ in rtbey look at a face when asked to
judge the emotion expressed by a face versus heywibrmally look at a face.

Emotion recognition task: FormatPhotographs were presented in four sections
on a computer screen: (a) full face passive viewinpfull face emotion recognition; (c)
mouth only emotion recognition and; (d) eyes omho&on recognition. For the emotion
recognition sections there were six sets of 16qdraphs (full face male actor & female
actor, eyes only male & female actor, and moutly amhle & female actor) shown to
each participant (i.e., 32 photographs in eachi@®ctThe order of presentation, gender
of face and individual showing the face were afldamised in the presentation. Each
individual actor’s photograph of an expression waly shown in one condition. Thus the
same photograph was not shown in the full face itimmdand then repeated showing
only the mouth or eye region in the face parts d@r. The sets were assessed to have
equivalent cumulative accuracy ratings from thédadion phase to ensure that the
difficulty of the expressions presented did nofatificross condition (i.e., set A = 68.6%,
set B = 68%, set C = 68.3%). Each set was editieg) Uslobe Photoshop CS4 software
to create the mouth and eye condition photograph$iese conditions the photographs
were cropped to present just the region of intgegtter eyes or mouth) which were then
presented on a white background. The presentatithre@hotograph sets was in random

order. Participants were randomly allocated to @malition from each set (e.qg., full face
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for set C, eyes-only for set A and mouth-only fer B, etc.).

For each condition the task began with instructjpresented verbally and on the
screen. This was followed by two practice imagesrsure participants understood the
requirements of the task. For each trial, a fixatiooss was presented on the left or right
side of the screen for 1.5 seconds before eachenmagrient participants to the same
visual starting point for each image. This locatiees chosen for the fixation cross in
order to not artificially influence the first fixan point of the participants to either the
eye, mouth or other region of the fackesages in the passive viewing condition were
presented for a total of 5 seconds before preggttimnext fixation cross and the next
image. In the three emotion recognition conditigregticipants were asked to click the
mouse once they had decided what emotion was shothe photograph (they were
asked to do this as quickly and accurately as plegsiFollowing this, participants were
presented with a response slide with four emotimponse words. They were asked to
choose the word which best fit with the emotionathihey thought had been presented
in the photograph (see Figure The present study used a four-word response farmat
order to increase the sensitivity of the emotiarogmition task to identify emotion
recognition deficits (in contrast to the two-woes$ponse format used in the task by
Baron-Cohen, Wheelwright, et al., 1997). Eye tragkiata was recorded during the full
face and passive viewing conditions in order t@ss$iow individuals with Asperger’s
Syndrome looked at the faces when trying to regmakpressions, and the length of
time they focused on either the eye region or tbatimregion of the face. Eye tracking
was not investigated for the eyes only and mouth conditions as only one region of

the face was presented.
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Full face

Eyes-only
*; =% Response
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Mouth-only

Figure 1.The presentation order of stimuli in the full faeges-only and mouth-only

conditions.

Procedure. All participants attended an individual testingsen at Flinders
University. Participants initially completed the etion synonym task. Participants then
completed the emotion recognition tasks on the aaerpduring which eye tracking data
was recorded. Next the participants completed t#SWFinally, participants completed

a demographics questionnaire and the DASS (short)fon the computer.

Results

Differences in emotion recognition accuracy due tdiagnosis, face region
condition and expression typeA 2 (diagnosis: AS, no-AS) x 3 (condition: fullc,
eyes only, mouth only) x 2 (expression type: basicnplex) mixed model analysis of
variance (ANOVA) was undertaken to investigate Wkethose with Asperger’s
Syndrome displayed a deficit in emotion recognitacuracy. This revealed a large main
effect of diagnosist (1, 52) = 27.5p <.001,partial °= .35. Individuals with Asperger’s
Syndrome were less accurate at recognising emafinrs59.9,SD= 11.7) than

individuals without Asperger’'s Syndromil € 72.8,SD= 6.2). There were no
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statistically significant interactions involvingadjnosis j§ > .05 for all), suggesting that
the difference in emotion recognition accuracy lestwindividuals with and without
Asperger’s Syndrome was consistent across alldhditions of the experiment (see

Table 2.1).

Table 2.1
Emotion Recognition Accuracy (% correct) for AS &wdAS Groups from the Full Face,

Eyes-Only and Mouth-Only Conditions

AS group No-AS group
(n=30) (n=24)
M SD M SD Cohen’'sd
Fullface  69.97 (11.09)  86.7111.04) 1.52
Eyes-only 58.03 (11.13) 69.6%11.08) 1.05
Mouth-only ~ 56.50 (11.02)  67.9%10.98) 1.04

Irrespective of Asperger’s Syndrome diagnosis,igigents were much better at
recognising basic emotionsl(= 74.4,SD= 11.8) than complex emotionsl & 60.4,SD
=12.9),F (1, 52) = 114.8p < .001 partial s°= .69. However, the two-way interaction
between emotion type and condition shows thatdifiesrence in recognition accuracy
between the basic and complex expression typesd/hgtween the three experimental
conditions,F (2, 104) = 22.19p < .001 partial ° = .29. Means and standard deviations
for each cell are shown in Table 2.2. Simple effectalyses comparing experimental
conditions within each emotion type revealed tf@atpasic emotions, individuals

performed best in the full-face condition, followleg the mouth-only, then the eyes-only
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condition. All differences between conditions weignificant,p < .01 for all
comparisons, and ranged between 0.75 and 2.24. When recognisingleonemotional
expressions, participants also performed bestariul-face condition but, in contrast,
performed better in the eyes-only condition relatie the mouth-only conditiop,< .001
for all comparisons, andiranged between 0.89 and 2.06.

Individuals with Asperger’'s Syndrome observed thetpgraphs overall for
longer M = 2.7,SD= 1.5) than individuals without Asperger’s Syndrofive= 1.9,SD=
0.7),t1(44.9) = 2.5p =.01,Cohen’s &= 0.65, and also took longer to select which
emotion was shown in the photograph £ 3.1,SD= 0.8) than individuals without
Asperger’s SyndroméV[ = 2.6,SD=0.8),t (52) = 2.5,p = .01,Cohen’s d= 0.68.
Therefore, there was no evidence of a speed-acctrnade-off, as while participants with
Asperger’s Syndrome were less accurate they atd@tbat the photographs for longer.
Although no 1Q differences were found between ttaigs (see Method), it was still
possible that emotion recognition accuracy anddcdile IQ were related. However, there
was no relationship between these two variablesther the AS groupr & .15,p = .43)
or the no-AS groupr(= .23,p = .27) was found.

Table 2.2
Emotion Recognition Accuracy Scores (%) for ASramdS Group for Basic and

Complex Emotions

Condition
Full-face Eyes-only Mouth-only
Basic emotions  86.70 (9.53) 66.08 (8.85) 72.85 (9.28)

Complex emotions  70.02 (8.59) 61.60 (10.22) 51.60 (9.28)
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Differences in eye tracking due to diagnosis, fagegion condition and
expression typeA 2 (diagnosis: AS, no-AS) x 2 (face region: eyasuth) x 2
(expression type: basic, complex) mixed model ANONV&s undertaken to investigate
whether those with Asperger’'s Syndrome observe@yeeand mouth regions of faces
for a different length of time to individuals withbAsperger’'s Syndrome. If the
differences in emotion recognition accuracy betwiese with Asperger’'s Syndrome
and those without were due to differences in thg @sch group examined faces, we
would expect that the pattern of results for egeking would mirror the emotion
recognition accuracy results. That is, those wispérger’'s Syndrome would focus less
on the relevant areas for recognising the diffeesqpiression types. We would expect that
those with Asperger’'s Syndrome, relative to indists without Asperger’'s Syndrome,
would focus less on the eye region of complex emnstiand less on the mouth region of
basic emotions, that is, an interaction betweea fagion and diagnosis. However, the
interaction between face region and diagnosiseretinotion recognition task was not
significant,F (1, 50) = 0.02p = .88,partial 7% < .001. There was no difference between
the observation length individuals in the AS grongde to the eye regioM(= 1.09,SD
= 0.44) and the mouth regiohl(= 0.47,SD= 0.28), and the observation length
individuals in the no-AS group made to the eyeardM = 1.01,SD= 0.49) and mouth
region M = 0.45,SD= 0.35). As individuals with Asperger’s Syndronteserved the
photographs overall for a longer period of timentiadividuals without Asperger’s
Syndrome it is possible that the results in regisdke observation length before
participants decided they recognised the expressiatd be due to this difference in
reaction time. Therefore, the results were re-a®ayassessing the percentage
observation length to the eye and mouth region ¢(he percentage of time individuals

viewed the eye and mouth regions out of the tineg thewed the whole photograph) so
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that the groups could be directly compared despédlifference in reaction time. This

analysis revealed the same pattern of redul¢s, 51) = 1.35p = .25, partial 4> = .02.

Potentially, individuals with Asperger’'s Syndromayronly examine complex
emotional expressions differently to individualghvaut Asperger’'s Syndrome. However,
the interaction between face region, emotion tgoel, diagnosis was not statistically
significant,F (1, 51) = 0.39p = .53, partial #* = .008. Means and standard deviations for
each cell are shown in Table 2.3. For basic andotexrexpressions both groups
observed the eye region for a longer period of tina the mouth region. The main
effect of diagnosis was not statistically significeF (1, 51) = 0.39p = .53, partial ° =
.008, and the interaction between diagnosis andceegn type was also not statistically
significant, F (1, 51) = 0.9% = .33,partial 4° = .01. The same pattern of results was
found when the percentage length of observationexamined. Irrespective of
expression type, both groups looked at the ey@mndlghger than the mouth region of the

photographs of facial expressions.
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Table 2.3.
Observation Length (in Seconds) by AS and no-ASgsimthe Eye and Mouth Region of

Photographs of Basic and Complex Expressions.

AS group No-AS group
(n=29) (n=24)
M SD M SD
Basic
Eye region 0.99 (0.44) 0.89 (0.45)
Mouth region 0.48 (0.28) 0.43 (0.34)
Complex
Eye region 1.19 (0.46) 1.12 (0.55)
Mouth region 0.46 (0.31) 0.47 (0.40)

Finally, there was also no difference in the petaga of photographs where
individuals with Asperger’s Syndrome looked at #ye region first, 82%SD= 15.37,n
= 25), and the percentage of photographs whergithdils without Asperger’s
Syndrome looked at the eye region first, 838/ € 21.29,n= 19),t (42) = 0.11p = .92,
Cohen’s d= 0.03. Therefore in the present study, differenggke way individuals with
and without Asperger’'s Syndrome examined faciatesgions did not explain the lower
level of emotion recognition accuracy achievedrimjividuals with Asperger’s
Syndrome.

Relationship between looking at the eye and mouthegion and emotion

recognition accuracy.While there was no difference between the AS ard&a@roup
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in the length of time they observed the eye regiophotographs, the correlations
between observation length to the eye or mouttoregnd emotion recognition accuracy
for basic and complex expressions were examinadtess whether these factors were
related. For the AS and no-AS group there was latioaship between basic emotion
recognition accuracy and observation length tcetreeregion or mouth region. Similarly,
for both groups there was also no relationship betwcomplex emotional expressions

recognition accuracy and observation length tcetfeeor mouth region (see Table 2.4).

Table 2.4.
Correlations between Observation Length and Emd®enognition Accuracy for Basic

and Complex Expressions

Expression Type

Basic Complex
Face Region Eyes All -.07 .01
AS .02 A3
No-AS -.29 -.16
Mouth All .02 -.08
AS .09 -.16
No-AS .18 .23

*p<.05

Differences in eyetracking during the passive viewq task and the active
emotion recognition task.The preceding results show that individuals wigp&rger’'s

Syndrome did not look at faces differently fromdbavithout Asperger’'s Syndrome
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when trying to recognise emotions. In particulbe, results show no evidence that
individuals with a diagnosis of Asperger’s Syndroaveided the eye region. However, it
is possible that by cueing individuals to recogmis®tions, participants were led
towards gaze behaviour where the eye region becores salient. To test this
proposition, eye tracking across two tasks was @wath the emotion recognition task

and the passive viewing task.

A 2 (task type: emotion recognition, passive vigyyir 2 (face region: eyes,
mouth) x 2 (expression type: basic, complex) xidduosis: AS, no-AS) mixed model
ANOVA was conducted to see if the preceding eyekiray results were moderated by
task type. As participants viewed the photograph&fseconds in the passive viewing
task, but were allowed to view the photograph®ag bs required in the emotion
recognition task, observation length to the eymouth region was examined as a
percentage of the total time the photographs wewed in each task. The main effect of
diagnosis was not significark,(1, 49) = 0.76p = .39,partial #°= 0.02, revealing no
differences in eyetracking behaviour generally leetwthose with a diagnosis of
Asperger’'s Syndrome compared with those with ngrigis. More crucially, there were
no significant interactions involving diagnosisd task typeF < 1.9 andp > .05 for all
interactions. Hence, there was no evidence thaethath a diagnosis of Asperger’'s
Syndrome changed their eye tracking behaviour wimelertaking the emotion
recognition task in comparison with their behavioarthe passive viewing task. Both
groups of participants looked at the regions offt#toe in the same way irrespective of the
task. Crucially, no evidence was found that thogh & diagnosis of Asperger’'s

Syndrome avoided looking at the eyes in the passexing task.
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Discussion

Summary of findings. In the present study, individuals with Asperger’s
Syndrome were less accurate at recognising badic@mplex emotions from
photographs of facial expressions than individwateout Asperger’s Syndrome.
Consistent with previous research, individuals witiperger’'s Syndrome had difficulties
recognising basic and complex emotions from phetolgs of facial expressions even
when forced to examine the eye region (Baron-Cobeliiffe, et al., 1997; Baron-Cohen
et al., 2001; Baron-Cohen, Wheelwright, et al.,7;9%orden et al., 2008; Golan et al.,
2008; Heerey et al., 2003). Despite showing a defiemotion recognition accuracy,
individuals with Asperger’'s Syndrome in the presgtotly looked at the eye and mouth
region of photographs of facial expressions indéi@e way as individuals without
Asperger’s Syndrome. Both groups examined the eg®m for a longer amount of time
than the mouth region, and tended to look at tieeregion first for the majority of
photographs. This pattern of results was the samledth basic and complex emotional
expressions. The results will be discussed in teeetions: the relationship between gaze
avoidance and emotion recognition, the resultgfootion recognition accuracy, and

finally, eyetracking results.

Eye gaze relationship with emotion recognition acaacy. Baron-Cohen,
Wheelwright, et al. (1997) suggested that gazedaraie might explain the difficulty
individuals with Asperger’'s Syndrome have recogigsemotions from facial
expressions. The present study tested this passaild found that, despite finding a
large difference in emotion recognition accuracineen individuals with and without
Asperger’s Syndrome, there was no difference imthg the groups looked at faces.
Thus, gaze avoidance did not explain the diffiesltihat individuals with Asperger’s

Syndrome had in recognising basic and complex emstirom facial expressions.
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This is consistent with the results of Rutherfond & owns (2008). They found
that individuals with ASD did not look at facialgnessions differently to individuals
without ASD. However, as they also did not findiffiedence in emotion recognition
accuracy between their groups, it was difficulagzertain from that study whether or not
this indicated that deficiencies in emotion rectigniwere due to differences in the way
that those with ASD looked at faces as compardkdse without ASD. However, while
the difference in emotion recognition scores betwiadividuals with ASD and without
ASD did not reach statistical significance, Rutbedfand Towns did report that the
difference was in the expected direction and wamderately sized effect. The present
study had more statistical power and an emotioageition task with greater sensitivity
and is therefore able to provide more compellingence that the deficits in emotion
recognition accuracy experienced by individualdhwisperger's Syndrome were not
related to gaze avoidance. In combination withfith@ings of Rutherford and Towns, the
results of the present study suggest that thecdiffes individuals with Asperger’s
Syndrome experience trying to recognise emotioms fiacial expressions are not due to
a difference in the way these individuals lookeatefs. That is, individuals with
Asperger’s Syndrome look at the same facial infdiomeas individuals without
Asperger’s Syndrome but are still not able to aataly recognise emotional expressions.

Emotion recognition accuracy from the eye only ananouth only conditions.
When the face region to be viewed was manipulated participants were forced to look
at the eye-region-only or the mouth-region-onlyhvilie rest of the face not shown)
individuals with Asperger’s Syndrome were less aataithan individuals without
Asperger’s Syndrome when viewing the full face, éiye-region-only and the mouth-
region-only. Individuals with Asperger’s Syndronmetihe present study did not

demonstrate a larger deficit in emotion recogniacnuracy when viewing just the eye
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region, in comparison to when viewing the full famgust the mouth region. This again
suggests that the difficulty individuals with Asger's Syndrome have recognising
expressions is not due to a specific deficit recgigg expressions from the eye region.
This provides further evidence that avoidance ef &yntact may not be a factor that
interferes with the ability of individuals with Aepger's Syndrome to accurately

recognise facial expressions.

This finding is in contrast to the study by Baroah@&n, Wheelwright, et al.

(2997) who found that the largest difference in Bamrecognition accuracy between
individuals with ASD and without ASD was in the syenly condition, for both basic
and complex expression types. This difference snlte may be due to ceiling effects in
the full face condition but not the eyes-only cdiaah of the task used by Baron-Cohen,
Wheelwright, et al. That is, individuals withoutgerger's Syndrome may have found
the full face task with only two response choicg3% chance level) too easy. Therefore,
the task may not have been sensitive enough to gtevull size of the difference in
emotion recognition accuracy between individual$waind without ASD. Therefore, the
comparative disadvantage for individuals with ASIDrid in the eyes-only condition may
just be an artefact of a ceiling effect. In theserg study participants had four emotion
words to choose from for each photograph (25% ahaccuracy, see Method). This
method was used in order to increase the sengitithe emotion recognition task to
identify deficits in emotion recognition.

Emotion recognition accuracy overall: The effect okxpression typeln the
present study individuals with Asperger’'s Syndromege less accurate at recognising
emotional expressions than individuals without Agp€s Syndrome. This is consistent
with previous research that has investigated thatiemrecognition abilities of

individuals with Autism and Asperger’s Syndrome [(Bal., 2010; Dalton et al., 2005;
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Davies et al., 1994; Macdonald et al., 1989; Neumetral., 2006; O'Connor et al., 2005;
Wallace et al., 2008). In the present study twesypf expression where investigated,
basic emotional expressions and complex emotiof@kssions. These two emotion type
categories were investigated as they are hypotegisdiffer in how much they rely on
cognitive processing and abilities such as ThebMiad. That is, it is suggested that
complex expressions are more difficult for indivédisiwith Asperger’'s Syndrome to
recognise as they require more attention to the&gyien and greater Theory of Mind
skill in order to be accurately recognised (Bararhén, Wheelwright, et al., 1997). In the
present study however, expression type was nobbtiee factors affecting the ability of
individuals with Asperger’'s Syndrome to accuratelgognise facial expressions. Instead,
in the present study, individuals with Aspergenm&ome were less accurate at
recognisingooth basic emotional expressions and complex emotiexlessions in the
whole face, eyes-only and mouth-only conditionseréhwas no evidence for a relative
emotion recognition advantage for individuals wAsperger’'s Syndrome viewing basic
emotions. Again this is in contrast to the resaftBaron-Cohen, Wheelwright, et al.
(1997). Their results suggest that the deficitmmogon recognition accuracy for
individuals with Asperger’'s Syndrome was greateewhecognising complex emotional
expressions than when recognising basic emotioquaiessions. This difference may also
be due to the use of a more sensitive four-worpgmese option style in the present study.
It may be that when using a two-word response foitms easier to identify which
emotion word does not match the photograph forchasiotions (e.g., it is not happy
therefore the right response must be the other wardided) than for complex emotions
(e.g., choosing between scheming and guilty). Hameas most previous research (e.g.,
Davies et al., 1994; O'Connor et al., 2005) ingeding emotion recognition abilities of

individuals with Autism and Asperger’'s Syndrome magstigated basic emotional
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expressions, and found deficits, it may be thaividdals with Asperger’'s Syndrome

have difficulty recognising both categories of elmoal expressions.

Eye gaze while recognising emotions from whole fag€lhe present study
found that individuals with Asperger’s Syndromeskd no evidence of gaze aversion.
That is, individuals with Asperger’'s Syndrome exaed the eye region of facial
expressions for the same length of time as indalglwithout Asperger’s Syndrome.
These results are not consistent with previousarebenvhich has found that individuals
with Autism and Asperger’'s Syndrome show eviderfogaae avoidance when asked to
look at facial expressions (Bal et al., 2010; Cardeal., 2008; Dalton et al., 2005;

Hernandez et al., 2009; Klin et al., 2002; Neumanal., 2006; Spezio et al., 2007).

Three possible explanations are proposed for ttiéfgeences in results. First,
previous research has used either: (a) mixed sampladividuals with Autism,
Asperger’s Syndrome and Pervasive DevelopmentairbBés Not Otherwise Specified,
(b) focused on individuals with Autism, or (c) ugdifferent criteria for diagnosing
Asperger’s Syndrome (e.g., DSM-III or previouserid). Wing and Gould (1979)
suggests that individuals with Asperger’s Syndronag differ from those with Autism
in their social behaviour, with individuals with sm being indifferent to social
interaction while those with Asperger’s Syndromeyrha interested in attempting social
interaction but do so in an “odd” way. This difface in social behaviour between
Autism and Asperger’'s Syndrome suggests that thvesgroups may use different
processes for recognising emotions. Secondly, esuglich as Dalton et al. (2005) that
have found evidence of gaze avoidance in indivislwaih Autism and Asperger’'s
Syndrome have used a much younger sample of geatits than the present study. It is

possible that children with Autism and Aspergenm@&ome do not make eye contact as
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they are unable to make use of information frometye region. With increasing age,
however, it is likely that these children are taughmake eye contact during social
interaction. While they may ‘learn’ to look at tbge region of the face as adults, they
may not ever acquire the skills to make use of @nat information expressed in the eye
region of faces. Finally, the present study mayehfawund different results to previous
research as static photographs of facial expressi@ne used, rather than more dynamic
films of actors interacting and making facial exgwmiens (e.g., Klin et al., 2002). It may
be that participants with Asperger’'s Syndrome mphesent study avoid eye contact in
real life social situations or in response to filaisnteractions but do not avoid looking at
the eye region of a photograph of a facial expogsdilowever, research by Ponnet,
Buysse, Roeyers, and De Corte (2005)found thahdwmn in vivo social interaction
individuals with Autism Spectrum Disorders did sbow evidence of decreased gaze
towards their interaction partners. Though thisinexs a more fine grained analysis to
specifically assess whether individuals with AspeigSyndrome did not show gaze
avoidance, it does suggest that the results gbtésent study may be consistent with the
behaviour of individuals with Asperger’'s Syndromeidg real life social interactions.
The present study is not the only research todiidence that individuals with
Asperger’s Syndrome do not avoid eye contact (Oskyet al., 2010; Vivanti et al.,
2011; Wallace et al., 2008). For example, Wallacegublished thesis (2002, as cited in
Wallace et al., 2008) found that individuals witbhtsm and Asperger’s Syndrome did
not show evidence of gaze avoidance when lookirigaaful expressions but did show
decreased recognition accuracy and Ostrovsky(@040) found no difference in the
length of time children with Asperger's SyndromeHked at the eye region of
photographs. Dalton et al. (2005, p. 552) alsomegdahat “neither I1Q nor performance”

on an emotion recognition task was related to abhabbrain activation in individuals
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with Autism. However, gaze avoidance was relateithitbabnormal pattern of brain
activation. Therefore, although not reported, itrdikely that gaze avoidance was related
to emotion recognition performance in that paracdtudy as if this were the case it
would be expected that both emotion recognitiofiggerance and gaze avoidance would
be related to this pattern of brain activation.

Most importantly, the present study is consisteitit wrevious research in the
finding that individuals with Asperger’'s Syndrome ot successfully process emotional
information from the eye region. The present stimiynd that, despite looking at the eye
region for the same length of time for photographahole face expressions, individuals
with Asperger’s Syndrome were still less accurate@ognising emotions than
individuals without Asperger’s Syndrome. Furthermdhe results suggest that
individuals with Asperger’'s Syndrome do not haspacific deficit recognising
emotions just from the eye region but rather a ngergeral deficit recognising emotions.
That is, results did not show a significant drogacuracy for individuals with
Asperger’s Syndrome when recognising emotions onlyhe basis of information in the
eye region in comparison to the whole face or moegon. Also, our finding of no
emotion recognition accuracy advantage for indigldwith Asperger’'s Syndrome in
response to photographs of the mouth region, asdmupredicted by an increased focus
on the mouth region instead of the eye regionoisistent with findings by O’Connor,
Hamm and Kirk (2007) who found no processing adsgatfor the mouth region for
individuals with Asperger’s Syndrome. This is atemsistent with Wallace et al. (2008)
who found that individuals with ASD didn’t show ancuracy advantage for either the
mouth region or the eye region when recognisingtems. Intuitively this makes sense,

as successful emotion recognition is likely to med¢ only on looking at the most useful
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facial information, but also on being able to psxand interpret this information
successfully in order to select the correct respons

Eye gaze during passive viewing of faces in compaan to active emotion
recognition. A secondary question examined in the present stadywhether asking
individuals to ‘just look at’ the photographs or'tiy and recognise the expressions’ in
the photographs affected the way individuals lookethe facial expressions. A
difference in the eye tracking behaviour duringsthewvo tasks would suggest that people
are conscious of changing the way they examinesfateen they are trying to recognise
the emotion being communicated. However, no diffees were found in the way
individuals looked at the photographs when viewphgtographs passively versus when
actively attempting to recognise the expressionsvshn the photographs. People
focused more on the eye region than the mouth megfiphotographs both when
passively viewing facial expressions and when asiensciously recognise the
emotions in the facial expressions. This suggésiisdne of the key areas of a face that
we focus on, regardless of our task or intentisiihe eye region (Baron-Cohen,
Wheelwright, et al., 1997; Bassili, 1979; J. D. Bbear & Ekman, 1975; Katsikitis, 1997).
This was true for both individuals with AspergeBgndrome and individuals without
Asperger’s Syndrome, who both looked at the ey®mnegiore than the mouth region
when passively viewing faces and when activelyniyytio recognise facial expressions.
Therefore, it is not likely that individuals withsperger’'s Syndrome were cued to look at
the eye region during the emotion recognition taske than they would normally when

simply viewing faces.

Explanations for emotion recognition deficits in Aperger’'s Syndrome.The
guestion remaining is why individuals with Aspergesyndrome are often not able to

accurately recognise emotions from faces despildarg at the eye region for the same
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length of time as individuals without Asperger'snflyome. It is possible that individuals
with Asperger’s Syndrome use a different approadia¢e processing (i.e., configural
versus holistic etc.). The present study was nofg¢o investigate this possibility and
therefore it is difficult to make an informed commhen its likelihood. However, there
are two pieces of evidence that provide a cluduture research: (a) Dalton et al.’s
(2005) finding of abnormal brain activation in imduals with Autism and Asperger’s
Syndrome in response to emotional expressions(t@rttie finding that individuals with
Asperger’s Syndrome take longer to recognise ematiexpressions. Dalton et al.
(2005) report that eye gaze is associated witteas®d amygdala activity in individuals
with Autism and Asperger’s Syndrome. This suggdsasindividuals in the present
study may have made normal eye contact but expgerieabnormal arousal and anxiety

in response to eye gaze leading to a decreasety abiiccurately recognize emotions.

The reaction time results of the present study sgmest a difference in the way
individuals with Asperger’s Syndrome process enmaionformation. Individuals with
Asperger’s Syndrome looked at photographs of faotgressions for longer and also
took longer to decide which emotion was shown exghotographs. This is consistent
with previous research which also shows evidencdafer face processing in
individuals with Autism and Asperger’s Syndrome |(Bgal., 2010; McPartland,
Dawson, Webb, Panagiotides, & Carver, 2004; O'Coehal., 2007). In the present
study there was no evidence of an accuracy-spadd-off for the emotion recognition
task: individuals without Asperger’'s Syndrome wioth faster and more accurate at
recognising both basic and complex emotions thdivituals with Asperger’s
Syndrome. Reaction time is often measured as acaitioh of processing efficiency
across a range of judgment types, including emateognition (Fazio, 1990; Fazio,

Jackson, Dunton, & Williams, 1995). Commonly reaetiime is found to involve an
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accuracy-speed trade off, that is, the quicker |geaye asked to respond, the less likely
that they will be accurate. However this is notthse for emotion recognition judgments
— accurate responses are performed faster thacuirse ones in individuals without
Asperger’s Syndrome (Kirouac & Dore, 1983; Youn@let1997). That is, reaction times
are found to be shorter for social judgments thatwell practised and more familiar
(Fazio, 1990). This suggests that for individuaithvAsperger's Syndrome processing
information about expressions and deciding whatesgion is shown is more cognitively
demanding.

Individuals with Asperger’'s Syndrome may find pres&g emotional
information generally more difficult to process nhadividuals without the disorder. A
number of studies have found that this difficulégegnising emotions is not just limited
to facial expressions and that individuals with Ager’s also have trouble recognising
emotions from gestures, scenes and bodies (Go&onBCohen, Hill, & Rutherford,
2007; Hadjikhani & De Gelder, 2003; Hobson, Oustrhee, 1988; Hubert et al., 2007;
Rutherford, Baron-Cohen, & Wheelwright, 2002). Ezample, Golan et al. (2007) found
that individuals with Asperger’'s Syndrome and Higinctioning Autism were less
accurate than individuals without the disorderegbgnising emotions from vocal cues.
Furthermore Hubert et al. (2007) found that indisits with Asperger’s Syndrome were
able to recognise actions as accurately as indisdwithout the disorder, but they were
not as able to accurately identify emotional gesstuihis suggests that individuals with
Asperger’s Syndrome may find it more difficult toopess emotional information
generally. One way that processing information fm@ygognitively demanding is through
meta-cognitive skill. Meta-cognitive skill is deéd as the process of monitoring one’s
task comprehension and performance, and one’ssassas of what one knows and the

likely accuracy of this knowledge (Ames & Kammra2004).This is particularly
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important given that emotion recognition tasksaften structured as multiple choice
tasks in which the ability to use meta-cognitivél $& likely to assist participants in
selecting the correct response (e.g., Dunlosky é&8j2008; Dunning, Johnson,
Ehrlinger, & Kruger, 2003; Koriat & Shitzer-Reicte2002). Commonly meta-cognitive
skill is measured by assessing whether peoplebdeat@ use their confidence as a guide
to the accuracy of their decisions. Recent evidsnggests that individuals with
Asperger’'s Syndrome may have greater difficultynggheir confidence as a guide to the
likely accuracy of their choices (Wilkinson, Belslinshew, & Strauss, 2010). This is
considered in Study 2.

Conclusion. In conclusion, individuals with Asperger's Syndmishowed large
deficits in recognising basic and complex emotimam the full face, eye region and
mouth region of facial expressions in comparisomtiividuals without Asperger’s
Syndrome. Despite showing a deficit in emotion ggttion accuracy, individuals with
Asperger’s Syndrome did not show evidence of gap&ance in comparison to
individuals without Asperger’s Syndrome. The resghowed that individuals with and
without Asperger’s Syndrome looked at the eye medpmger than the mouth region and
also tended to look at the eye region first forriregority of the photographs. This
provides clear evidence that the way in which irttials with Asperger's Syndrome look
at faces is not responsible for the difficulty thewe recognising emotional expressions.
Individuals with Asperger’'s Syndrome looked longéthe photographs of facial
expressions and took longer to select the emotieyn thought was being expressed. This
suggests individuals with Asperger’s Syndrome ass Efficient at processing emotional
information and that the process of recognisingmotion and deciding what emotion is
expressed is more cognitively demanding than foividuals without Asperger’s

Syndrome. Recent research suggests that individda#isAsperger's Syndrome may
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have more difficulty using processes such as megaitive skill (i.e., the ability to use
confidence as a guide to the accuracy of decisiding)ay be that individuals with
Asperger’s Syndrome are less able to accuratebgrése emotions than individuals
without Asperger’'s Syndrome due to difficulties ndiyely processing emotional
information and difficulties using processes impattfor making emotion recognition

decisions such as meta-cognitive skill.

Chapter three —
Study two: Meta-cognitive Processes in Emotion Regaition. Are They Different in

Adults with Asperger’s Syndrome?

Overview

In Study 1, individuals with Asperger's Syndromesgite not showing evidence
of gaze avoidance, were still found to have ditties accurately recognising basic and
complex emotions from facial expressions in congmarito individuals without
Asperger’s Syndrome. Both groups looked at the salem@ents of faces and, therefore,
presumably had access to the same expression @iormn{including crucial information
from the eye region). Thus the question remainsv ido we explain the difficulties
individuals with Asperger’'s Syndrome have in makamgurate emotion recognition

judgments?

One possible explanation for this difficulty is thigher levels of anxiety
experienced by adults with Asperger's Syndromendusiocial situations (Kim, Szatmari,
Bryson, Streiner, & Wilson, 2000; Simonoff et &008), as it is likely that anxiety will
affect emotion recognition performance. A promisavgnue is the suggestion by
Gudykunst and colleagues (Ge & Gudykunst, 1995;y&uast & Kim, 2003;

Gudykunst, Ting-Toomey, Sudweeks, & Stewart, 1988) anxiety affects how
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uncertain we feel when making emotion recognitienisions in social situations. If we
feel uncertain during a decision making task, iredranswers are likely to be perceived
as just as plausible as the correct answer, wbithsl to more guesses being made. If we
use confidence to aid our decision making, it wdrist when confidence in the chosen
response is much greater than confidence in teenaltives. When we are uncertain, this
is rarely the case and we may need to guess nexyadntly, which is likely to lead to
poorer performance. This idea of uncertainty iselp related to meta-cognitive skill;
processes which help us to discriminate accurata fnaccurate responses. It is likely
that meta-cognitive skills are important both faxking accurate emotion recognition
decisions and interacting socially. For exampletarmognitive skill is likely to add in
making emotion recognition judgements as peoplk bigthis skill are able to use their
confidence as a guide to which emotion, from a eamigpossible choices, is most likely
to be accurate. Similarly, this confidence in timalf choice can then be used to inform
individuals about whether the final decision shdwddused as a basis for social
behaviour. In the present study, the relationskigvben difficulties using meta-cognitive
skills and the difficulties adults with AspergeBgndrome have making accurate emotion

recognition decisions was investigated.

The Relationship between Confidence, Anxiety and Atracy

A factor that is likely to interfere with the altyliof adults with Asperger’s
Syndrome to accurately recognise emotions fromsfécanxiety and its potential effects
on accuracy. Individuals with Asperger’'s Syndrome l&kely to experience greater
anxiety than individuals without Asperger’s Syndewmhen judging emotions from
facial expressions. For example, individuals wikpArger’'s Syndrome experience a
higher prevalence of social anxiety than individualthout Asperger’'s Syndrome (Kim

et al., 2000; Simonoff et al., 2008). Furthermanmedjviduals with Asperger’s Syndrome
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are also reported to have greater autonomic nersygiem responses, reflecting
increased arousal and anxiety, when viewing face®mparison to individuals without
Asperger’s Syndrome (Joseph, Ehrman, McNally, & like€008; Kylliainen &

Hietanen, 2006).

Gudykunst and colleagues (Ge & Gudykunst, 1995;y@&ualst & Kim, 2003;
Gudykunst et al., 1995) suggest that anxiety may megative effects on accuracy as it
leads to individuals feeling more uncertain abbetdccuracy of their judgments in social
situations. Consistent with this suggestion, Dusphlishida, and Nakayama (2005)
found that, during an interaction with a strangjeere was a positive relationship
between the level of anxiety and the level of utaety individuals = 233 Japanese
college studentdyl age= 20.8) felt about their ability to predict anothgarson’s
behaviour and feelings. The more anxious they teddeeling, the more uncertain they
were about their ability to make accurate judgmebisut the emotions of another
person. Furthermore, Gudykunst and Nishida (200a)d that level of anxiety and level
of confidence were negatively related for indivibuaithout Asperger’'s Syndrome €
373 Japanese and American college studéhtsge= 20.03 and 22.95 respectively)
during an interaction with a stranger, and alst énxiety was negatively related with
how effective the individual thought they had beéening the interaction. This suggests
that when individuals experience anxiety duringraaraction, this is interpreted as an
indication that they are not likely to be succekdiuing the interaction, and leads to
decreased confidence in the accuracy of their grssThese findings support the
proposal that increased anxiety leads individuafe¢l more uncertain during social
situations making it more difficult to discriminaaecurate from inaccurate emotion
recognition judgments. A process that is imporfantdiscriminating accurate from

inaccurate judgments that may be disrupted by tmicgy is meta-cognitive skill.
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Meta-Cognitive Skill: Discriminating Accurate from Inaccurate Judgments
on the Basis of Confidence

One of the key ways that we assess our knowledgs fdcted with a decision,
such as an emotion recognition decision, is bygisieta-cognitive skill. Meta-cognitive
skill is an umbrella term that refers to the setinitoring of task comprehension and
performance, self-review of existing knowledge, ardyments about the quality of
newly acquired knowledge (Ames & Kammrath, 2004¢edfically, in the context of
recognition decisions, one of the ways this oc@uby introspecting about how confident
one is in the accuracy of potential responsesuan this as a guide to aid in selecting
the correct response. Using confidence to discateimccurate from inaccurate choices is
likely to be important for making accurate emotrenognition decisions. The ability to

do this is referred to in the present study asteaxy discrimination ability”.

Several studies have reported that there is afignt relationship between
individuals’ level of confidence about the choitlesy make during emotional
recognition tasks, and the true accuracy of thbeees (Patterson, Foster, & Bellmer,
2001; H. J. Smith, Archer, & Costanzo, 1991). Baraple, H. J. Smith et al. (1991)
investigated the relationship between confidenakagturacy when participants were
asked to complete the Interpersonal Perception {TB3R, in which participants view
video clips of people interacting socially and h&wvénfer information about their
situation from the nonverbal and verbal cues insttene. H. J. Smith et al. (1991) found
that there was a positive relationship betweenidente and the accuracy of judgments
made by adults without Asperger’'s Syndrome compdetine IPT. This suggests that
individuals use confidence to discriminate betwaecurate and inaccurate responses,

and as a guide to aid in selecting an accurat®nssp
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Individuals with Asperger’'s Syndrome and Autism édeen found to have
difficulties using meta-cognitive strategies in quarison to typically developing
individuals when asked to complete memory basda t@ebko & Ricciuti, 2000;
Farrant, Blades, & Boucher, 1999; Farrant, BouckeBlades, 1999). In these studies
meta-cognitive strategies such as repeated relhéaisgprove memory were examined.
Cognitive strategies such as repeated rehearshkelseto be related to meta-cognitive
skill as an individual must use their confidenceléermine whether their memory is
accurate or whether they need to continue to rekeae information to be remembered.
Bebko and Ricciuti (2000) found that children whilgh-functioning Autism
spontaneously engaged in cognitive rehearsal whlegdao remember the order of
presentation of a series of pictures of objectsvéi@r, children with Autism were found
to engage in less rehearsal than typically devetpphildren. Furthermore, Farrant,
Blades, et al. (1999) found that children with Aatiwere impaired in being able to
judge when they had studied a series of picturedbgcts long enough to remember
them, a task that requires meta-cognitive sk#.(iunderstanding when you are likely to
remember information accurately), in comparisotypically developing children. These
studies suggest that individuals with Aspergersd@gme may not be able to use meta-
cognitive skills as effectively as individuals watlt Asperger’s Syndrome, and in
particular may have less effective accuracy diso@tion ability than individuals without

Asperger’s Syndrome.

A recent study by Wilkinson et al. (2010) investeghwhether children and adults
with high-functioning Autism were able to use calefnce as a guide to the accuracy of
their decisions during a face recognition tasks®tudy is one of only a few studies to
date to specifically look at accuracy discriminatability in individuals with Autism. To

do this, the investigators asked childrar={8, Age = 9-17 years) and adults{ 16, age
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=18-45 years) with high-functioning Autism to idéntwhether the face in a photograph
had been previously shown to them. After they nthde decision, they were asked
whether they were ‘guessing’, ‘somewhat certain’certain’ of their decision. The
investigators compared the results obtained frasdlgroups with two age- and 1Q-
matched groups of children € 13) and adultsn(= 15) without Autism. They reported
that children with high-functioning Autism were $eable to match their level of certainty
with their actual level of accuracy than typicalgveloping children. While adults with
high-functioning Autism were found to be able toamigfully distinguish when they
were ‘guessing’ from when they were ‘somewhat aerimilarly to typically

developing adults, they were less able to distsigbietween when they were ‘certain’
and when they were ‘somewhat certain.’ This suggemstt both children and adults with
high-functioning Autism are not as good at usingfmence as a guide to the accuracy of
their decision making, and do not have as effean@uracy discrimination abilities as
typically developing individuals. Therefore, itlikely that adults with Asperger’s
Syndrome may have difficulty using accuracy disanetion abilities and this may

explain some of their difficulties making accurataotion recognition decisions.

Meta-cognitive Skill: Effective Filtering.

Besides establishing whether individuals can cogriit discriminate accurate
from inaccurate decisions on the basis of theifidence, the extent to which individuals
are likely to act on their meta-cognitive skillarsocial situation is also an important
consideration. While there is evidence to sugdestan ability to accurately recognise
emotions from faces is an ability that is importemtthe development of social skills,
this line of thinking suggests simply that the eetiur emotion recognition accuracy the
better our social skills will be. In contrast, Beeiand Hess (2006) suggest a more

complicated relationship between emotion recogniskill and social skills. They
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suggest that social skills are not just about rasiigg emotions accurately, but also
knowing when one is likely to have made a correwb#on recognition judgment and
therefore likely to be successful in acting onhsis of this judgment. For example,
poor social skills can arise from either actingapnincorrect judgment or not acting on a
correct judgment. That is, being able to identityerw one has made a correct emotion
recognition judgment, and then engaging in actimghe basis of this judgment, are
important skills for effective social interactidn.the present study, this skill is referred
to as “response filtering”. Response filtering ilves two stages: (1) engaging in filtering
responses, and; (2) doing so effectively, so thamajority of responses that are

incorrect arenot acted on, whilst the majority of correct resporeesacted on.

In order to measure this in the present studyradigm suggested by Koriat and
Goldsmith (1996) was utilised. In their paradigrartizipants are given the option to
‘withhold’ responses for questions to which thelidnaed they did not know the correct
answer. Even for withheld responses, participasievasked to volunteer which
response they would have picked if they had tocselébest guess”. In the present study
a similar procedure was adopted by initially olitagna response for each question,
which forces a best guess if required, but thetigigants were permitted to submit or
withhold that response. This allowed us to exanweprocesses: (1) whether
participants engaged in any filtering at all byhkiblding at least one or more of their
responses rather than submitting all judgments, @)dvhether participants were
effectively filtering their responses such that th&jority of accurate responses were
submitted (i.e., maximising the hit rate) and thegarity of inaccurate responses were
withheld (i.e., minimising the false-alarm ratengoying this approach in the present
study will allow not only an examination of the acacy discrimination ability of adults

with Asperger’s Syndrome, but also provide an iatlan as to whether or not adults with
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Asperger’s Syndrome can effectively filter theispending.

Summary

In summary, the present study seeks to investighether adults with Asperger’s
Syndrome have difficulties using meta-cognitivdlsds effectively as adults without
Asperger’s Syndrome, and whether this can explardifficulties adults with Asperger’s
Syndrome have accurately recognising emotions femes. Meta-cognitive skill was
envisaged as involving two key processes. Firstathility to use confidence during the
decision making process to discriminate accurat@ finaccurate responses to aid in
selecting accurate responses. Second, after aafebss been made, the ability to
effectively filter responding so that only accurptdgments are acted on in social
situations. Thus meta-cognitive skill was assegsédo ways: (1) accuracy
discrimination: the ability to use confidence teatiminate accurate from inaccurate
responses, and; (2) response filtering: engagifiidféning responses, and doing so
effectively. Furthermore, in the present studydktent to which adults with Asperger’s
Syndrome may experience more anxiety when askezttmnise emotions from faces
was investigated, along with a consideration oftweethis may be related to their level

of confidence in their task performance.

In the present study, three tasks were compareemation recognition task, a
general knowledge task, and a passive viewingwdke participants were simply asked
to view faces. The main aim was to see whethguredicted, any deficits are specific to
emotion recognition. Initially, the inclusion oigeneral knowledge task and a passive
viewing task permits an investigation of whetheulegdwith Asperger’'s Syndrome feel
more anxious during the emotion recognition tadc#jrally due to the requirement to

make a difficult emotion based decision, or whetmgy increase in anxiety is simply due
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to the requirement to look at faces or the requeneiio make a difficult decisions.
Secondly, the inclusion of a general knowledge &dikvs an investigation of whether
any difficulties adults with Asperger’s Syndromesaising meta-cognitive skills are
specific to emotion recognition decisions, or arefiection of a more general deficit
using meta-cognitive skills to make multiple choitezisions. The present study has four

specific hypotheses:

1) Adults with Asperger’'s Syndrome will experience manxiety, in comparison to
adults without Asperger’s Syndrome, but only duriing emotion recognition
task.

2) Adults with Asperger'syndrome will be less accurate at completing theteamo
recognition task than adults without Asperger’s @gme.

3) Adults with Asperger’s Syndrome will have lower aacy discrimination ability,
and be less able to effectively filter their resgioig in the emotion recognition
task than adults without Asperger’'s Syndrome.

4) Difficulties using accuracy discrimination will etgin the difficulties adults with

Asperger’'s Syndrome have accurately recognisingtiems

Method

Participants. There were 87 participants in the present stu@yn3he
Asperger’s Syndrome (AS) group and 57 in the nogh&up. Participants with AS were
recruited through Autism SA and had met the Diago@nd Statistical Manual of
Mental Disorders (DSM) criteria for Asperger’s Syoihe (American Psychiatric
Association, 2000) through a formal diagnostic ps= That is, diagnoses were
supported by two independent psychologists/psyesiator two members of the Autism

SA diagnostic team. Note that the majority of thpadicipants had previously
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participated in Study 1. Participants without Agmeis Syndrome were volunteer
Flinders University first year psychology studemarticipants with comorbid disorders
or currently taking psychological medication wexreladed from participation. Five
participants in the no-AS group did not speak Esfgés their first language and were
therefore excluded from the analysis (leaving 52igpants in the no-AS group). Within
the no-AS group a subsection of 30 participants etsnpleted the Wechsler Abbreviated
Scales of Intelligence (WASI) and the Depressioniéty and Stress Scale to allow a
comparison of the intelligence quotient (IQ) scaxed depression, anxiety and stress

levels of the no-AS and AS groups.

There were no statistically significant differenaeshe Full scale 1Q of
participants in the AS group and the subset oigpéants in the no-AS group who
completed the WASI (ASM = 105.6,SD= 15.1,n = 30, no-ASM = 109.2,SD=8.5,n
=30,t (45.6) = 1.14p = .26). Both groups were of average intelligeneen@asured by
the WASI. The AS group was slightly older on averdigan the no-AS group (AS group:
M = 29.9 yearsSD= 11.5, no-AS group¥l = 24.8,SD= 8.4,t (46.9) = 2.14p = .04).
Also the AS group scored higher on the DASS dersanxiety and stress scores (in
the moderate range on average, 30) than the no-AS group (in the normal range on
averagen = 30),p < .01. However neither age nor scores on the Dgigdficantly
correlated with emotion recognition accuracy scomshe emotion recognition task.
There were no differences in the gender ratio ®AB group (30% females) and the no-
AS group (32.7% females),= 0.80.

Design.A 2 (group: AS, no-AS) x 3 (task: emotion recogmit general
knowledge, passive viewing) mixed between-withibjeats design, with task as a
within-subjects factor, was used. The dependensurea included: task accuracy, self-

reported confidence, anxiety, accuracy discrimoratndex (measured with the gamma
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correlation), whether participants engaged inriitig their responses by withholding

responses, and filtering effectiveness (measuried) asprime).

Materials.

Wechsler Abbreviated Scale of Intelligencén order to assess the effect of
intelligence on emotion recognition ability pargants with AS and a subset of
participants without AS completed the WASI. The WAsSa short form of the Wechsler
Adult Intelligence Scale. It is for use with indivials aged 6 to 89 years and can be
completed in 15-30 minutes. It is made up of fouthe subtests including: vocabulary,
similarities, block design and matrix reasoningpritvides an estimate of an individual’s
verbal, performance and full scale 1Q. The psychiom@roperties of the WASI were
previously described in Study 1 (pp. 24 - 25).

Depression Anxiety and Stress Scale — Short fofthe short form of the DASS
is a 21 item self-report scale assessing levetiepfession, anxiety and stress (Lovibond
& Lovibond, 1995). The DASS short form was usedi@asure participants’ levels of
depression, anxiety and stress to ensure the gaidpsot differ on their levels of
depression and anxiety. Participants with Aspesg8yndrome and a subset of
participants without Asperger’s Syndrome compleétedDASS. The psychometric

properties of the DASS were previously describe8tudy 1 (p. 25).

Stimuli.

Emotion recognition taskThe emotion recognition task consisted of validate
photographs of full face expressions that had lnsew in Study 1 (see pp. 26-29; see
also Sawyer et al., in press). Basic emotions ded angry, happy, sad, disgust,
surprise, and fear. Complex emotions included: mihg, embarrassed, guilty,

thoughtful, admiring, quizzical, flirting, borediterested, and arrogant. The results of
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Study 1 showed that accurate emotion recognitidikedy to involve cognitive
processing and that individuals with Asperger’'s@pme had difficulties recognising
both basic and complex emotional expressions vathii@cy. Furthermore, when
expression type (i.e., basic versus complex) wasidered as a factor in the analysis of
the present study, the pattern of results wasawoid to differ. Therefore, no distinction
between the two expression types was made andrpenfice on the task will be referred
to as “emotion recognition accuracy”. As in Stugyécuracy was scored as the

percentage of responses correctly answered.

Throughout the task, two male and two female exampf each expression were
displayed. The order of presentation, gender adigiiolual showing the face were all
randomised in the presentation. The task had tiwssible sets of 64 photographs that
could be shown to participants. The set shown wksted on the basis that the

participant had not been exposed to the set ie@qus experiment.

The task began with instructions presented verlzaity on the screen. This was
followed by two practise images to ensure participainderstood the requirements of the
task. For each trial, a fixation cross was pregkimtehe centre of the screen. Participants
were asked to click the mouse once they had deeitied emotion was shown in the
photograph (they were asked to do this as quidktyaccurately as possible). Following
this, participants were presented with a respolide with four emotion response words.
They were asked to choose the word which bestifiit hhe emotion which they thought
had been presented in the photograph. For eachamretognition decision participants
were asked to rate on a scale from 0% — 100% hofidemt they were that they had
selected the correct response. Participants werediven the choice to submit the

decision towards their total score or to withhdid tecision if they thought they were
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likely to be wrong and they wanted to withhold thatticular judgment from their total
score. Participants were instructed that: “the airthe task is to submit as many right
answers as possible (you will receive points famsitting correct answers and lose
points for submitting incorrect answers).” Finally,eight times throughout the task (i.e.,
once every eight photographs) participants were ad&ed to rate how anxious they felt
recognising emotions from photographs of facialregpions on a scale of 0% - 100%.
General knowledge taskRarticipants also completed a general knowledgle ta
which was presented similarly to the emotion redammtask. This task was included to
allow a comparison of participants’ abilities teeukeir confidence as a guide to their
accuracy during an emotion recognition task in cangoen to during a task that does not
involve faces or emotions (particularly as parteits with Asperger’'s Syndrome may
have difficulty doing this when asked to completesanotion recognition task but may be
able to use this ability during a task that doesimemlve emotions or faces). The task
consisted of 32 general knowledge questions whiefewselected in an attempt to match
the difficulty of the emotion recognition task (g.9Vhat is the average depth of an
ocean?”, “How many sides does a RHOMBUS have?"¢ diuer of presentation of the
general knowledge questions was randomised. TRéb&gan with instructions presented
verbally and on the screen. This was followed by practise questions to ensure
participants understood the requirements of the Gisnilarly to the emotion recognition
task, participants were shown a general knowledsgje and given four choices from
which to select the correct response. After eaclsidm participants were asked to rate
how confident they were that they had selecteatieect response on a scale of 0%-
100%, and then they were given the choice to suttraitlecision towards their total
score or to withhold the decision so that it did aibect their total score. Finally, at four

points throughout the task (i.e., once every guittographs) participants were asked to
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rate how anxious they felt answering general kndgéequestions on a scale of 0% —

100%.

Passive viewing taskndividuals with Asperger's Syndrome may feel eased
anxiety when asked to complete an emotion recagnttisk. This may be due to the
requirement to look at faces of strangers or dugting to make emotional recognition
judgments. In order to examine these possibilifiesticipants were also asked to
complete a passive viewing task. During this teskigpipants were shown 32
photographs of facial expressions of emotion asttucted to simply look at the faces.
At four points throughout the task participants evasked to rate how anxious they felt

viewing facial expressions on a scale of 0% — 100%.

Procedure. All participants attended an individual testingsen at Flinders
University. Participants initially completed the B& and a demographics questionnaire.
Participants then completed the emotion recognitisk on the computer, the general
knowledge task and the passive viewing task. THeraof presentation of the tasks was
counter-balanced. After each judgment in the ematzognition and general knowledge
tasks, a rating of confidence was obtained. Aedifig intervals, during each task, self-
rated anxiety was also assessed. For both the@mmettognition and general knowledge
tasks, accuracy was scored as the percentage stiansecorrectly answered while
confidence was scored as the mean rating acroggddl Anxiety was scored as the

mean rating across all measurements within the sashe

Assessment of meta-cognitive measures.
Accuracy discrimination ability Commonly, in research examining the
relationship between confidence and accuracy dwaipl decisions, meta-cognitive

skill has been assessed by looking at the poirraiscorrelation between confidence in
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decisions on a task and accuracy on the task (Pattet al., 2001; H. J. Smith et al.,
1991). Alternatively it has been measured by loglahthe proportion of accurate
responses in broad categories of confidence sutlmasrtain”, “guessing” etc.
(Wilkinson et al., 2010). Nelson, Narens, and Dakjo(2004) suggest measuring this
type of discrimination using the Goodman-Kruskahgaa correlation. This is
advantageous because it does not assume a litetnship between confidence and
accuracy and thus is able to take into account rmamgplex relationships (see Nelson et
al., 2004, for a discussion of other advantagessiofg the Goodman-Kruskal gamma
correlation to measure the relationship betweeffid®mce and accuracy). Goodman-
Kruskal gamma correlations were calculated, indigity for each participant, for both

the emotion recognition and general knowledge tasks

Engagement in filtering.Engaging in filtering was scored as either witlalhad
no responses (i.e., submitting all responses) titwiding some responses (i.e., did not
submit all responses).

Filtering effectiveness index (d primeliltering effectiveness can be examined
by analysis of the difference between hit ratesfatsk-alarm rates. The greater the
difference in favour of hit rates, the more effeetis the filtering of responses. This is
best indexed using the Type-2 Signal Detection Thdgrime (d') statistic which
considers the difference in proportions of hit ssded false-alarm rates (Higham, Perfect,
& Bruno, 2009). To calculate d', the differencevimn the two proportions is calculated
in standard deviation units. A score of zero intisano difference between the hit rate
and false-alarm rate and therefore that the passoat effective at filtering. In contrast,
if someone has a much higher hit rate than th&sefalarm rate, then their d' score would

be significantly above zero indicating effectivitdiiing.
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Overview of statistical analyses

In order to address the hypothesis of the presedy sfirstly, average accuracy,
confidence and anxiety were compared for the ASremAS groups. Following these
analyses the relationships between these scorestheassessed. The analyses then
focused on examining the two stages of meta-cagnitionitoring in the present study,
accuracy discrimination and filtering effectiveness well as the relationship between

these meta-cognitive skills and accuracy, anxiaty @nfidence.

Emotion recognition and general knowledge accuracyl he first questions
assessed were whether the AS and no-AS groupsadtifie the level of accuracy they
achieved in the emotion recognition task, and wérethis was specific to the emotion
recognition task or whether the groups also ditferethe accuracy they achieved in the
general knowledge task. To investigate this, ai@yfbsis: AS, no-AS) x 2 (task:
emotion recognition task, general knowledge taskpthmodel analysis of variance
(ANOVA) was carried out on accuracy scores. Therauttion between task and
diagnosis was statistically significaft(1, 80) = 6.1p = .01,partial #°= .07. Simple
effects analysis revealed that there was no diffaen the general knowledge accuracy
scores for the AS and no-AS groups; .30, however, the AS group had a significantly
lower emotion recognition accuracy score than thé\8 groupp = .01 (see Table 3.1
for means and standard deviations). As in Studiielresults demonstrated that those
with Asperger’'s Syndrome were less accurate agrsmg emotions from faces than
those without Asperger’'s Syndrome. However, thalteslso showed that this deficit in
accuracy was specific to emotion recognition asctheere no differences between the

groups for general knowledge accuracy. Finally,lsify to the results in Study 1,
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individuals with Asperger’'s Syndrome were worseegbgnising both basic (No-AS
group:M = 86.9,SD= 8.8, AS groupM = 82.2,SD= 12.8) and complex emotional
expressions (No-AS grouM = 70.0,SD= 7.9, AS groupM = 65.8,SD=9.9; main
effect of diagnosisE (1,80) = 6.37p = .01, partial s°= .07; interaction between

diagnosis and expression tye(1,80) = 0.03p = .87, partial;*<.001.)

Since the main aim of the following analyses waattempt to explain differences
in accuracy in the emotion recognition task, déferes between the AS and no-AS
groups in confidence, anxiety and meta-cognitivé slere examined using independent
samples t-tests for scores from the emotion retiogriask. These were contrasted with
the same analyses undertaken for the general kdge/l@ask. If these variables
specifically explain emotion recognition deficitisen these variables will differ between
the groups only on the emotion recognition taslegithat no differences were found in

general knowledge performance between the two group

Average confidence and anxiety.

Are there differences between the AS and no-AS grein self-reported
confidence and anxiety®uring the emotion recognition task there werdiff@rences
between the two groups’ self-rated confidence énabcuracy of response$80) = 0.42,
p = .42 (see Table 3.1). In contrast, in the gerl@ralvledge task the AS group rated
themselves as more confident in the accuracy af tegponses than the no-AS grotp,
(80) = 2.37p =.02. (Note: since the passive viewing task ditlinvolve responding, no

measures of confidence were elicited).
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Table 3.1.
Means (Standard Deviations) for Percentage Accur@onfidence and Anxiety Reported
by Adults with and without Asperger’'s Syndrome @8ing the Emotion Recognition

Task and the General Knowledge Task

AS group No-AS group

(n=30) (n=52) Cohen’s
Accuracy
Emotion recognition 71.07.6) 76.4(7.6) 0.59*
General knowledge 56@1.4) 53.8(11.5) 0.24
Confidence
Emotion recognition 71.613.8) 74.2(13.9) 0.19
General knowledge 58(15.1) 50.4(15.2) 0.55*
Anxiety
Emotion recognition 40.622.8) 28.8(23.0) 0.52*
General knowledge 39(24.2) 36.5(24.4) 0.12
Passive viewing 27.@1.7) 20.3(21.8) 0.34

@ Shows the effect size for individual comparison®sas diagnosis for each task
*p<.05

The AS group reported experiencing greater anxiating the emotion
recognition task than the no-AS grow80) = 2.22p = .03. However, there were no
differences in the level of anxiety the two groupgorted during the general knowledge

task,t (80) = 0.53p = .60. Finally, there were no differences in tieel of anxiety
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reported by the two groups during the passive vigwaskt (80) = 1.46p = .15. This is
consistent with the interaction between task aadrbsisF (1, 80) = 4.08p =.04,

partial 2= .05, which showed that the AS group were signifigamore anxious in the
emotion recognition task,=.03, but not the general knowledge or passive mguasks

(p=.60 and .15 respectively).

When one compares confidence and accuracy forgracip, it is evident that
ratings are similar during the emotion recognitoml general knowledge tasks. This
suggests that those in both groups have an idea #i®r abilities in each of the tasks, as
they rate their confidence in their accuracy atralar level to their actual accuracy in

each task.

Furthermore, it appears that anxiety and confidenag explain the difficulties
the AS group have accurately recognising emotidhs is counter-intuitive for
confidence as there were no differences in the iemo¢cognition task but there were
differences between the groups in the general kexbgd task. However, if it is assumed
that those with Asperger’'s Syndrome show a tendésrcgver-confidence (as seen on
the general knowledge task), then the similar camfce seen on the emotion recognition
task may reflect “relative under-confidence” whigbuld fit the pattern of results seen
for accuracy. If anxiety and/or confidence do expthe emotion recognition deficits
then we should see significant correlations betvasedety and accuracgnd,

confidence and accuracy.

The relationship between confidence, anxiety andaacy for the AS and no-
AS groups. For the whole sample there was a strong negetixrelation between
confidence and anxiety in the emotion recognitaskir = -.46,p < .001 5% Cl=-.61

—-.27), but no relationship in the general knowkethsky = -.13,p= .24 @5% CI=-.34
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—.09). The pattern and direction of effect did differ when considering each group
separately, the same significant relationship vie®oved in both groups on the emotion
recognition task (AS: = -.49,p = .006.95% Cl =-.72 — -.16; no-ASr = -.38,p = .005,
95% Cl=-.59 — -.11) whilst non-significant relationshiwsre observed in both groups
on the general knowledge task (AS: -.15,p = .42,95% CIl =-.48 — .22; no-ASI = -
.15,p=.29,95% CIl =-.41 — .13). Moreover, a test of differences inependent
correlations (Cohen & Cohen, 1983) showed no sicamt difference between the
correlations for the two groups: emotion recognitiask,Z = 0.57,p = .57; general
knowledge taskZ = 0.01,p = .99. Hence, greater anxiety was associated wwtiel

confidence for both groups but only on the emot&zognition task.

In general, anxiety was not correlated with accyea@ept among those without
Asperger’s Syndrome and only for the relationsl@een anxiety and emotion
recognition accuracy (see Table 3.2) where greateiety was actually associated with
better accuracy,=.28,p = .04. In sum, anxiety appears to play some rotegard to

confidence but not accuracy.

For the emotion recognition task, there was orgigaificant correlation for the
no-AS group between confidence and accuraey.80,p = .03) but not for the AS group
(r =.19,p = .32) although a test comparing the two correfetishowed no significant
difference between the correlations for the twaugsyZ = .49,p = .63. For the general
knowledge task, confidence was only significanéiated to accuracy for those with
Asperger’s Syndrome € .63,p < .001) but not for those without Asperger’'s Symdeo
(r =.21,p=.14). In this case, the correlation was signiftastronger in the AS group,

Z =2.20,p = .03. For full details, see Table 3.2.
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Table 3.2.
Correlations (with 95% Confidence Intervals in Bkats) between Confidence, Anxiety
(Measured Separately in the two Tasks) and Accubaayng the Emotion Recognition

and General Knowledge Tasks

Accuracy
AS No-AS z® Whole sample
Confidence
Emotion recognition 19 .30* .26*
0.49
(-.18 -.52) (.03-.53) (.05 —.45)
General Knowledge  .63*** 21 N el
2.20*
(.35-.81) (-.07 —.46) (.21 - .58)
Anxiety
Emotion recognition  -.14 .28* .02
1.79
(-.48 —.23) (.01-.51) (-.20 —.24)
General Knowledge  -.23 -.05 -12
0.77
(-.54 —-.14) (-.32-.22) (-.33-.10)

% Comparisons are between the AS and no-AS grolipg agest for comparing

independent correlations (Cohen & Cohen, 1983).

*p<.05 *p<.01, **p<.001

As there was no clear difference in the patterdii@ction of effect between the
AS and no-AS groups for the relationship betweeatfidence and accuracy these results
were also examined for the whole sample. For thelevbample, confidence was

significantly correlated with accuracy on both @motion recognition task € .26,p =
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.02) and the general knowledge task (41,p < .001). Overall there is no evidence that
anxiety affects emotion recognition accuracy, haevetzdoes appear that confidence

may be important in emotion recognition.

Meta-cognitive skill: Accuracy discrimination.

Differences between the AS and no-AS groups for #meotion recognition and
general knowledge task3.he gamma correlation from the emotion recognitask for
one participant in the AS group was an extremaeaufherefore, following the
recommendation of Tabachnick and Fidell (1996)dealing with outliers, this score was
changed to one point below the lowest score saalhatores could be included in the
analysel There was no difference in gamma correlationessbetween the two groups
during the emotion recognition tag80) = 1.26p = .21, or during the general
knowledge task, (80) = 1.57p = .12. Furthermore, the 95% confidence intervadisrit
cross zero for either group, for either task, sstigg that overall both groups were able
to discriminate accurate from inaccurate respoosdbfe basis of their subjective

confidence in both tasks (see Table 3.3).

! Removal of this case did not change the patterasfits. In fact, it strengthened
those where differences were found. However, itldibnave been an influential score
and so a decision had to be made on whether tio tha participant or omit them from
the analyses. Given that the other scores fromirtisidual were not outliers, the
strategy adopted was chosen so that all analyseb/éd the same participants.
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Table 3.3.
Means (Standard Deviations) and 95% Confidencentate for Gamma Correlations for
Adults with and without Asperger’s Syndrome (AS)ri2uthe Emotion Recognition and

the General Knowledge Tasks

AS group No-AS group

(n=30) (n=52)
Emotion recognition task 0.53 (0.18) 0.570.15)
95% confidence interval 0.46-0.59 0.53-0.62
General knowledge task 0.45 (0.20) 0.520.19)
95% confidence interval 0.37-0.52 0.46-0.57

In summary, it was found that adults with Asperg&yndrome are just as
capable as adults without Asperger’'s Syndrome éathisir confidence to discriminate
accurate from inaccurate responses during botkrti@ion recognition and a general
knowledge tasks. At this stage of processing, usomdidence to identify accurate from
inaccurate responses, adults with Asperger’s Syndroave a functioning ability and

show the potential to be able to engage in subsegt@ges of meta-cognitive skill.

Relationship between accuracy discrimination cordiace, accuracy and
anxiety in the AS and no-AS group#ccuracy discrimination does not appear to explain
the poorer emotion recognition in the AS groupggithat there was no difference
between the two groups’ gamma correlation scoreseNheless, the relationship

between accuracy discrimination ability and acagduracy is still relevant. Furthermore,
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how confidence and anxiety relate to accuracy miisoation was also investigated. This
was particularly pertinent for the AS group who esenced greater anxiety during the

emotion recognition task.

The correlations and associated significance tdgdgferences in correlations
across the two groups are shown in Table 3.4.drethotion recognition task, accuracy
was positively correlated with gamma correlatioarss for the no-AS group, and while
this relationship did not reach significance in && group, it was not significantly
different from the relationship in the no-AS gro(gee Table 3.4). However, in the
general knowledge task, there was a strong positveslation between accuracy and
gamma correlation scores for the AS group, butetetionship between these variables in
the no-AS group. In regards to confidence, in tm@ton recognition task confidence
was positively correlated with gamma correlatioorss for the no-AS group but not the
AS group. While in the general knowledge task, merfce was positively correlated
with gamma correlation scores for the AS group,raitfor the no-AS group (though the
size of the correlation did not significantly diffieom that in the AS group.) Finally, for
both the AS and no-AS groups anxiety was not rdledegamma correlation scores for

either task.
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Table 3.4.
Correlations (with 95% Confidence Intervals in Bkats) between Gamma Correlation
Scores, Anxiety and Confidence (both Measured Saggiin the Two Tasks), and

Accuracy During the Emotion Recognition and Gen&mbwledge Tasks

Gamma Correlation (accuracy discrimination)

AS No-AS z Whole sample
Accuracy
Emotion recognition .26 H4rx* A3FH*
-1.41
(-11-.57) (.31-.71) (.24 — .59)
General knowledge B2%** -.22 .13
3.96%**
(.33-.80) (-.47 —.06) (-.09 - .34)
Anxiety
Emotion recognition 15 -.02 .01
0.71
(-.22-.48) (-.29-.25) (-.21-.23)
General knowledge -.03 .08 .03
-0.46
(-.39-.33) (-.19-.35) (-.19 - .25)
Confidence
Emotion recognition -12 41> A7
-2.32*%
(-46-.25) (.15-.61) (-.05-.34)
General knowledge  .42* .22 .23*
0.94
(.07 -.68) (-.06 —.47) (.01 -.43)

& Comparisons are between the AS and no-AS groupise(C& Cohen, 1983).

*p < .05, *p < .01, **p < .001
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Meta-cognitive skill: Filtering effectiveness.

Filtering engagement for the AS and no-AS groupio examine the first
component of the next stage of meta-cognitive ,skiigaging in filtering responses, an
analysis was conducted to examine whether the grdiffered in the number of
participants who failed to attempt to filter thessponses in the emotion recognition and
general knowledge tasks. Participants were giverofition throughout the tasks to
‘withhold’ answers that they believed were wrongmder to avoid losing points for
submitting incorrect answers. The act of withhaldiasponses was seen as participants
attempting to engage in filtering their respongekigher percentage of individuals in the
AS group failed to withhold any responses (40%hsemotion recognition task than
individuals in the no-AS group (13.5%F (1) = 6.1,p = .01, after continuity correction,
¢ = .30. Similarly, in the general knowledge taskjgher percentage of participants in
the AS group failed to withhold responses (26.Mantindividuals in the no-AS group
(5.8%),5° (1) = 5.5,p = .01, after continuity correctiop,= .29, although the percentage

of those entirely submitting all responses wasceatbly lower on this task..

There are three possible reasons why an indivichaai rationally choose taot
withhold any responses and to submit all answarsdoring: (1) if an individual's
accuracy is near perfect (i.e., 99%); (2) if anviial’s confidence in their accuracy
during the task is very high (i.e., 99%), and;i{3n individual's accuracy discrimination
ability is very low (i.e., a score of 0) and theg aware of this deficit. In order to
investigate this, scores for accuracy, confidemzegamma correlations were compared
for those who withheld responses versus those whoat withhold responses. This
analysis was only completed for the AS group oneifme@tion recognition task since the
frequency of submittingll responses was low for the general knowledge tagkranno-

AS group. Results are presented in Table 3.5.#emotion recognition task, those in



76

the AS group who did not withhold responses wetdess accuratg = .88, did not

have lower gamma correlation scores;, .12, and furthermore did not experience higher
anxiety,p = .40, than those who did withhold responses. Wthidgedifference between
gamma correlation scores for those who did, andhdtdwithhold responses was a
medium effect, the score achieved by those whandidvithhold responses still indicates
functional accuracy discrimination ability (i.ecases were not nearing zero). Although
those who did not withhold responses were moreidenf overallp = .03, their
confidence was far from 100%. In summary, in thegh&®up those who did not withhold
responses were not more accurate or notably marfedeat than those who did withhold
responses. Furthermore, there was evidence fromgetimena correlation scores that these
individuals had the potential to discriminate aaterfrom inaccurate responses on the
basis of confidence, however when given the oppdstdo use this ability to withhold

low confidence responses, they chose not to do so.
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Table 3.5.
Comparison of Accuracy, Confidence, Anxiety and @ar@orrelation Scores between
those Participants with Asperger’'s Syndrome whoadidid not Withhold Responses in

the Emotion Recognition Task

AS group

(n=30)

M (SD) n Cohen’s d

Accuracy

Did withhold ~ 72.1 (10.6) 18

0.05
Did not withhold 71.6 (6.4) 12
Average confidence
Did withhold 66.4 (12.7) 18
0.84*
Did not withhold 79.4 (18.9) 12
Gamma correlation
Did withhold 57 (.17) 18
0.58
Did not withhold A7 (A7) 12
Average anxiety
Did withhold 43.7 (22.3) 18
0.32

Did not withhold ~ 35.9 (27.4) 12

Note. @Wmparisons are between those who “did not withhaliti those who “did

withhold” within the AS group.

*p< .05
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Overall, although adults with Asperger’s Syndrorhevged that they had the
knowledge to discriminate accurate from inaccuragponses and were capable at the
initial stage of meta-cognitive skill, for some sea a large and greater percentage of
adults with Asperger’s Syndrome did not use thisvkdedge to engage in filtering their
responses in comparison to adults without Aspesggyhdrome. It appears that the
ability to successfully use meta-cognitive skiliedks down for adults with Asperger’s

Syndrome at the point where they need to engafikkeinng their responses.

Effectiveness in filtering responses AS versus n§-group.To examine the
second stage of filtering, effectively filteringsponses, d prime (d') scores achieved by
the groups during the emotion recognition task gewkral knowledge task were
compared. The AS group had lower d' scores in tietien recognition task than the no-
AS group,t (80) = 1.81p =.07 (see Table 3.6). This difference was a mediined
effect and while it only approached significandgs may be due to low statistical power.
Thus it is cautiously interpreted as reflectingféedence between the groups. There were
no differences in d' scores in the general knovwegdgk between the AS and no-AS
group,t (80) = 0.93p = .36. In summary, there is evidence to suggestiieaAS group
may be less effective at filtering their responsethe emotion recognition task, but there
were no differences in the ability of the two greup effectively filter their responses in
the general knowledge task. However, it is worttingpthat the 95% confidence
intervals for d' scores did not cross zero, sugggshat both groups do have some ability

to effectively filter their responses in both tasks
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Table 3.6.
Means (Standard Deviations) and 95% ConfidenceVats (Cls) for d' Scores for
Adults with and without Asperger’s Syndrome (ASjri2uthe Emotion Recognition Task

and the General Knowledge Task

AS group No-AS group  Cohen’sd

Emotion recognition 0.56 (0.52) 0.780.52) 0.42
95% Cls 0.37-0.76 0.63-0.93 -

General knowledge 0.66 (0.64) 0.790.55) 0.21
95% Cls 0.42-0.89 0.63-0.94 -

Finally, the relationship between d' scores andy@cy, anxiety, confidence and
accuracy discrimination was assessed to examinéheshthe second stage of meta-
cognitive skill was affected by anxiety and confide, and whether it was able to explain
the difference in accuracy in the emotion recognitask between the two groups.
Neither accuracy nor confidence were related szafes on the emotion recognition task

or the general knowledge task for the AS or no-A&ugs (See Table 3.7).

For the whole sample, anxiety was negatively daree with d' scores, showing
that as anxiety increased the ability to effectifdter responses decreased. The pattern
of this effect was in the same direction for the &l no-AS groups, however the
relationships between d' scores and anxiety didesath statistical significance in either
group when considered separately. For the genemtledge task there was no
relationship between anxiety and d' scores fonthéS group. While for the AS group

there was a moderately sized negative correlattwden anxiety and d' scores that
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approached statistical significanpes .06, and was significantly stronger than the
correlation for the no-AS group. Potentially, anyibas an effect on filtering
effectiveness in the AS group generally when makiifficult multiple choice decisions,
rather than specifically when making emotion redtigm decisions. However, it is worth
noting that the AS group only had difficulties difing effectively in the emotion

recognition task, and not the general knowledde tas

Finally, there was no relationship between gamnreetation scores and d' scores
on the emotion recognition task for the AS group (09,p =.62,95%ClI = -.28 — .44) or
the no-AS groupr(= -.01,p =.93,95%CI = -.28 — .26), and there was no difference in the
strength of these correlatiors= .45,p = .65. Similarly, there was no relationship
between gamma correlation scores and d' scordseayeneral knowledge task for the
AS group ( = -.09,p =.62,95%CI = -.44 — .28) or the no-AS group# .03,p =.83,
95%CI= -.24 — .30), and there was no difference in thength of these correlations=
.45,p = .65. This suggests that accuracy discriminatlmhtyand filtering effectiveness

skill are not related abilities.
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Table 3.7.
Correlations (with 95% Confidence Intervals in Bkats) between d' Scores, Confidence,
Anxiety (Measured Separately in the two Tasks)Agwiracy During the Emotion

Recognition and General Knowledge Tasks

d' scores
AS No-AS z@ Whole sample
Emotion recognition
Accuracy .20 -11 .06

1.31

(-17-.52) (-.37-.17) (-.16 —.27)

Confidence 15 .22 21

0.30

(.22 —.48) (-.06 —.47) (-.01-.41)

Anxiety -.29 -.24 -.28*

0.22

(-.59-.08) (-.48-.04) (-.47 —-.07)

General knowledge
Accuracy 21 -.01 .08

0.93

(-.16 —.53) (-.28-.26) (-.14 - .29)

Confidence .03 .09 .07

0.25

(-.33-.39) (-.19-.35) (-.15 - .28)

Anxiety -.39 .16 -.03

2.39*

(-.66 —-.03) (-.12-.42) (-.25-.19)

% Comparisons are between the AS and no-AS groupise{C& Cohen, 1983).

*p<.05
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Discussion

The findings in the present study showed that adwith Asperger's Syndrome
were less accurate at recognising emotions fromlfagpressions than adults without
Asperger’s Syndrome. This is consistent with Stlidynd also a number of previous
studies (e.g., Baron-Cohen, Wheelwright, et al971@orden et al., 2008; Heerey et al.,
2003). This difference in accuracy was specifithiemotion recognition task as there
were no differences in the accuracy of adults Witherger’s Syndrome versus adults
without Asperger’'s Syndrome on the general knowdetdgk. There were also no
differences overall in the average confidence betwadults with and without Asperger’s
Syndrome for the emotion recognition task. In casiirfor the general knowledge task,
adults with Asperger’s Syndrome were more confidieihe accuracy of their responses
than adults without Asperger’'s Syndrome. This saggthat adults with Asperger’s
Syndrome were more at ease answering general kdge/lguestions than recognising
emotions. This idea is also supported by the figslitmat adults with Asperger’s
Syndrome experienced more anxiety during the ema#oognition task than adults
without Asperger’s Syndrome, and had greater diffyjcengaging in filtering their

responses.

Meta-cognitive skill was investigated at two stadésst, the ability to use
confidence as a guide to the accuracy of respahg@yg the initial decision making
stage (indexed by the gamma correlation). Secotityability to effectively filter
responses, which was captured two ways: (1) engagifiltering responses, and; (2)
doing so effectively so that the majority of respesithat are incorrect are withheld
(indexed by d' scores). Finally, anxiety was iniggged as a factor that may interfere
with the ability to use these meta-cognitive preess These results will be discussed in

three sections: (1) self-reported anxiety acrosdhihee tasks and its relationship with
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confidence and accuracy; (2) the relationship betwsonfidence and accuracy

(discrimination ability), and; (3) response filtegi engagement and effectiveness.

Self-reported anxiety: Comparison of emotion recogition, passive face
viewing and general knowledge tasks, and the relatship between anxiety
confidence and accuracyThe self-reported anxiety experienced by adultk and
without Asperger’'s Syndrome was compared duringethiasks: an emotion recognition
task, a task where participants simply viewed faaed a general knowledge task that did
not involve faces or emotions. Adults with Aspetg&yndrome reported experiencing
more anxiety than adults without Asperger’s Syndgamnly during the emotion
recognition task. This was not due to the requirgre look at faces or having to
complete a difficult multiple choice task, as aduiith Asperger’'s Syndrome did not
experience elevated anxiety in response to theveafsse viewing task or the general
knowledge task. Rather the results suggest thatth@rement to specifically interpret
emotional information from a face leads to increl@exiety among adults with

Asperger’s Syndrome.

In previous research children with Autism Spectisorders have been found to
have increased nervous system responses, refléetirepsed arousal and anxiety, in
response to viewing faces (Joseph et al., 2008igiyén & Hietanen, 2006). The
findings of the present study, although based trraported anxiety in adults, contradict
these previous findings as adults with Aspergeyisdéome reported more anxiety when
recognising emotions from faces but not when simeying faces. It appears that
something specific about the act of interpretingeapression leads to an increased
experience of anxiety in adults with Asperger’s @&gme. It is possible that this could be

the result of previous negative experiences intergsocially or due to an increased
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prevalence of social anxiety amongst those withefgpr's Syndrome, which is
associated with greater anxiety in response to mgadicial judgments. This could be
further investigated by assessing whether the anségorted by individuals with
Asperger’s Syndrome is associated with fear ofgsering poorly on emotion

recognition tasks.

A potential limitation of the current findings isat adults with Asperger’'s
Syndrome might be poor at introspecting about thein state of anxiety. However,
adults with Asperger’s Syndrome were able to défifitiate between the levels of
difficulty of the tasks with their confidence ragi similarly to adults without Asperger’s
Syndrome, suggesting they were able to introspmtirately about their experience of
the tasks. Whatever the case, the argument carate that regardless of one’s
physiological anxiety, cognitive awareness of eigeing anxiety is likely to be

important for effective decision making.

Consistent with Gudykunst and colleagues’ hypoth@Sudykunst & Kim, 2003;
Gudykunst et al., 1995) for both adults with antheuit Asperger’'s Syndrome the
present study found a negative relationship betweafidence and anxiety; as anxiety
increased, confidence decreased. In the presatyt, stuelationship was not found
between anxiety and accuracy discrimination abifityggesting that while greater
anxiety may lead to lower confidence in the taslpes not interfere with the ability of
individuals to use the first stage of meta-cogeitkill. However, there was some
evidence to suggest that anxiety may affect thiyato effectively filter responding. It
may be that while anxiety does not interfere with initial stage of meta-cognitive skill,
it does lead people to feel more uncertain aboutiwtesponse to withhold, leading to

difficulties effectively filtering their respondindt is worth noting however, that greater
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anxiety does not explain the behaviour of thos#énAS group who did not engage in
filtering as there was no difference in anxietywestn those who engaged in filtering in

the AS group and those who did not.

Most importantly, in contrast to the findings of @&kunst and colleagues
(Gudykunst & Kim, 2003; Gudykunst et al., 1995)yis found that there was no
relationship between the anxiety adults with AspesySyndrome experienced in
response to recognising emotions from faces ariddhtial accuracy. It appears that the
increased anxiety experienced by adults with AsprésdSyndrome during emotion
recognition judgments does not negatively affeetabcuracy they achieve, however it
may affect their ability to effectively filter theresponses during social situations. The
uncertainty that anxiety creates for individualsatial situations may lead to difficulties
knowing how to behave leading to poor social inteoams. It is possible that teaching
adults with Asperger’s Syndrome that feelings ofiaty experienced during an emotion
recognition decision do not relate to whether theylikely to be accurate, may relieve

these feelings of uncertainty and lead to bettgagament in effective response filtering.

A limitation of the present study is the use of folgnaphs of facial expressions
rather than “live” social interactions. It is pdssi that adults with Asperger's Syndrome
experience an even greater level of anxiety dunmgsocial interactions than when
recognising emotions from photographs of facialregpions. Even if this was the case, it
seems unlikely that this “greater anxiety” wouldrithave an effect on the first stage of
meta-cognitive skill and accuracy given the lackesationships found between anxiety,
accuracy and accuracy discrimination ability in pinesent study. However, such an
investigation may provide more conclusive inforraatabout whether anxiety does

interfere with the ability to effectively filter sponding.
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Relationship between confidence and accuracy: Accacy discrimination
index for adults with and without Asperger’s Syndrane. Previous research has
suggested that confidence is likely to be relateacturacy for social judgments
(Patterson et al., 2001; H. J. Smith et al., 199&& findings from the present study are
consistent with these findings, suggesting thafidence judgments can be used to
discriminate accurate from inaccurate emotion rettmm judgments, referred to as

accuracy discrimination ability.

In the present study a general knowledge task masded, which required
participants to make non-emotion related judgmexgs comparison task to allow
investigation of whether any difficulties adultsttvAsperger’'s Syndrome had with
accuracy discrimination were specific to emotiotognition judgments. Comparing
adults with and without Asperger’s Syndrome, it i@snd that there were no differences
in the abilities of these two groups to discrimeéatcurate from inaccurate responses on
the basis of confidence during both tasks. Thah@yiduals’ confidence ratings were
able to discriminate accurate from inaccurate juelgis for both social and non-social
judgments. Thus, those with Asperger’'s Syndromevegually capable of
discriminating between correct and incorrect emoti&cognition judgments. This
suggests that adults with Asperger’'s Syndrome ddaee difficulties using this first
stage of meta-cognitive skill, and are able to uisefise confidence as a guide to the

accuracy of their responses during emotion recmgndecisions.

However this finding is not consistent with thediimgs of Wilkinson et al. (2010)
who found that adults with Asperger’'s Syndrome wess able to reliably match their
level of confidence with their actual level of acacy forface recognitiojudgments.

These contrasting results may be due to differemckew face recognition and emotion
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recognition judgments are made. Adults with Aspesg8yndrome may have difficulties
using accuracy discrimination for face recognitit@tisions, but not emotion recognition
decisions, due to different cognitive processirguned for these different decision
types. However Nagesh, Brewer, and Young (2009}, alko investigated the ability of
adults with Asperger’s Syndrome to use accuracsridisnation skills during a face
recognition task, found that adults with Asperg&ismdrome did not have specific
difficulties discriminating accurate from inaccweaesponses on the basis of their
confidence for face recognition judgments. Themfdris not clear whether individuals
with Asperger’s Syndrome have completely intacuaacy discrimination abilities, or

whether for some specific types of judgments, tth@yave difficulties using these skills.

A limitation of the use of a general knowledge taska comparison task in the
present study is that it doesn’t allow investigatad whether any difficulties using meta-
cognitive monitoring were due to difficulties magidecisions about faces or due
specifically to difficulties making decisions abamotions. However, in the current
study as there were no differences in accuracyidigtation abilities for individuals with
Asperger’s Syndrome in either the emotion recognitir general knowledge tasks this
was not problematic. In future research thoughoitild be worthwhile comparing
performance for individuals with Asperger’'s Syndeon a perceptual based task (such
as judging the gender of faces) to performancenoenaotional based perceptual task
(i.e., judging the emotion in facial expressior&)ch a comparison would allow a
definitive investigation of whether any difficuliendividuals with Asperger's Syndrome
have recognising emotions in facial expressionsiageto difficulties processing

emotional information or difficulties processing peptual information from faces.
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Response filtering: Engagement, and effectivenesbhe second stage of meta-
cognitive skill that was assessed was the particgdability to use response filtering
after they had made a decision. Two componentidtefifg were assessed: (1) whether
or not participants engaged in filtering resporsewithholding responses they believed
were inaccurate, and; (2) whether filtering wasduskectively so that a greater
proportion of correct responses were submitted thaorrect responses (measured using

d).

It was found that a greater proportion of adultwisperger’'s Syndrome failed
to act on their accuracy discrimination and fillegir responses in comparison to adults
without Asperger’s Syndrome in both the emotioroggation and the general knowledge
tasks. That is, a much larger percentage of adutilsAsperger’'s Syndrome failed to
engage in withholding responses that they beliewe incorrect in comparison to adults
without Asperger’'s Syndrome. Three possible explana are proposed for this finding
that might suggest that those with Asperger's Symdr were merely making rational
decisions. First, the participants who choose metithhold responses may be those who
have very poor accuracy discrimination ability dinérefore made the wise decision to
submit all responses as they were aware they hadliable way of choosing which
responses were more likely to be accurate. Howéwvsrywas not the case as for those
with Asperger’s Syndrome there was no differencaéaccuracy discrimination
achieved by those who withheld responses and thbeedid not. Alternatively, it could
be that the participants who submit all responsese@ry confident in the accuracy of
their responses (i.e., 99% confident). Howeves ¥mas also not the case as those who
did not engage in filtering responses were notingar00% in their confidence in the
accuracy of their answers in comparison to those avth engage in filtering. Finally, it

could be that those who do not withhold choosemalo so as they are more often
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accurate in their responses (i.e., 99% accuraayatiholding responses is more likely
to decrease their overall accuracy. Again, this matghe case as it was found that there
was no difference in the accuracy achieved by tidseengaged in filtering responses

and those who did not. Overall, this then suggististhese individuals had the potential

to filter their responses on the basis of theijesttive confidence but failed to do so.

In regards to filtering effectiveness, there waislence to suggest that those with
Asperger’s Syndrome were less effective at filgtimeir responses than adults without
Asperger’s Syndrome in the emotion recognition .tésis likely that this difficulty
effectively filtering responses was due to thedasgbgroup of adults with Asperger’s
Syndrome who failed to engage in filtering thespenses and who were, by definition,

not able to effectively filter their responding.

In summary, the findings thus far suggest thattadwmith Asperger’'s Syndrome
are able to use confidence as a guide to accuraaygddecision making, but that a large
subgroup fail to use this information to filter theesponding after they have made a
decision. Caution is warranted in interpreting tise of the withhold/submit judgment as
indicative of how participants would select judgriseto act on in social situations or
whether they would indeed act upon “submitted” cesges. However, the results do
suggest that adults with Asperger’'s Syndrome &edylito have deficits in discriminating
which judgments to act on in social situations, #rad this may be a major difficulty that

some adults with Asperger’'s Syndrome experiens®aial situations.

It is unclear why adults with Asperger’s Syndronael lyreater difficulties
engaging in filtering responses. While greater etyxivas associated with decreased
filtering effectiveness, this was not specific hese who did not engage in filtering as

they were not found to experience higher levelarofiety than those who did engage in
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filtering. It is possible that this decision makiddficulty is related to an overall deficit in
executive function that is found in individuals wviAsperger’'s Syndrome (e.g., Ozonoff,
Pennington, & Rogers, 1991). Executive functiodefined by Ozonoff, Pennington, et
al. (1991) as “the ability to maintain an approf@iproblem-solving set for attainment of
a future goal; it includes behaviours such as prapnmpulse control . . .” (p. 1083).
While it is likely that executive function is impant for a large number of abilities, it is
possible that a deficit in executive functioningults in impairment in aspects of meta-
cognitive skill. It is possible that a difficultyithh executive functioning underlies the
meta-cognitive difficulties observed in those witsperger's Syndrome. Another
possibility is that the difficulty effectively fiéiring responding observed in adults with
Asperger’'s Syndrome may be related to a difficulith Theory of Mind. It seems logical
that the ability to understand one’s own mentdksiglikely to be related to the ability to
understand the mental states of others, known aerylof Mind ability. Both these
abilities have been found to be impaired in thogh wsperger's Syndrome (Baron-
Cohen, 1997; Hobson, 1993b). Furthermore, Lockl&cttheider (2007), in a
longitudinal study, found evidence that early Tlyemir Mind ability predicts later meta-
cognitive ability in children without Asperger’s &grome. Further investigations on
whether these two difficulties are related for aslwlith Asperger’s Syndrome may help
in understanding why a subgroup of adults with Agpes Syndrome had a deficit in
acting ontheir meta-cognitive skill, despite having an eqlént accuracy discrimination

ability to adults without Asperger’'s Syndrome.

Conclusions.In summary, adults with Asperger’'s Syndrome werentl to have a
functioning ability during the first stage of metagnitive skill; that is, they were equally
capable of using their confidence as a guide taracy during emotion recognition

decisions. However, a large subgroup of adults Witherger's Syndrome had



91

difficulties acting on the basis of their meta-citige skill and filtering their responding.
That is, while adults with Asperger’s Syndrome shdwan ability for accuracy
discrimination, a large subgroup had difficultiben filtering their responding on the
basis of this knowledge. Koriat and Goldsmith (19@@ke the point that, when it comes
to memory accuracy, people cannot improve the acygusf what they retrieve from
memory but can improve the quality of what theyortjpy effectively filtering their
responses. This statement also resonates witlnttiads of the present study for the
emotion recognition judgments of adults with Asgetg Syndrome. Adults with
Asperger’s Syndrome have difficulties recognisingpéons from facial expressions, and
treatment studies that have attempted to improssetemotion recognition abilities have
shown difficulties helping individuals to generaligny improvements to new situations
(e.g., Golan & Baron-Cohen, 2006). The result$hefgresent study suggest that another
avenue to assist individuals with Asperger’'s Synardo improve their emotion
recognition accuracy in social situations is tgphtelem improve their engagement in
response filtering, which is likely to lead to effiee response filtering since they do
show a capability for accuracy discrimination. Tisatit may not be possible to improve
emotion recognition accuracy for adults with Asgeig) Syndrome, but it may be
possible to improve the choice of judgments upoitivthey chose to act by improving
response filtering. Furthermore, as individualdwisperger's Syndrome are performing
at a high level of accuracy, albeit lower than wlials without Asperger’'s Syndrome, it
will likely be more profitable for intervention néd focus on improving accuracy but to
take this focus on improving engagement in respéiteeng. This may also allow
individuals to improve their social interaction l&kby helping them to identify and act
on judgments that are more likely to be accuraeftective social skills may not be

solely a function of emotion recognition accuracy élso about knowing when one’s



92

judgments are accurate and only acting on thoseidas (rather than those that are
likely to be inaccurate). For example, an individwho has only average emotion
recognition ability may still demonstrate effectisecial skills due to appropriate use of

response filtering.

Chapter 4 —
Study 3: Are Adults with Asperger’'s Syndrome Betterat Recognising the Emotions

of Familiar People than Unfamiliar People?

Overview

In Study 1 and 2, individuals with Asperger’s Syorde were found to be less
able to recognise emotions from facial expressinm®mparison to individuals without
Asperger’s Syndrome. Furthermore, in Study 2, geaub-group of adults with
Asperger’s Syndrome were found to have difficultisgg their meta-cognitive skills to
filter their responding. In both Study 1 and 2, éiororecognition tasks with photographs
of facial expressions performed by actors who vafamiliar to the studies’ participants
were used. The main aim of Study 3 was to invetgigdnether familiarity affects the

recognition of emotions from facial expressionsddults with Asperger’'s Syndrome.

It is suggested that individuals recognise emotfom® facial expressions by
having a store of emotion knowledge and prototypivental representations of facial
expressions (Barrett, 2006; Barrett et al., 20BXpressions can be compared to this
information in order to interpret the emotion bemegresented. To do this, individuals
need to be able to generalise knowledge and meagtedsentations in order to interpret
the facial cues of unfamiliar people. IndividualghrAsperger's Syndrome performed
above chance level for emotion recognition accuma@&tudy 1 and 2, suggesting that

they do have emotion knowledge and mental repraBens available to interpret facial
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expressions. However, they do not seem to be ahled these as effectively as
individuals without Asperger’'s Syndrome. One realwrthis may be that adults with
Asperger’s Syndrome have difficulties generalisiils to new situations (Bolte et al.,
2002; Golan & Baron-Cohen, 2006). Adults with Agpme’s Syndrome may not have a
general deficit recognising emotions from facigbmssions, but instead have a specific
deficit in using the generalisation process to éntiem to recognise emotions from the
facial expressions of unfamiliar people. In ordemvestigate this, the present study
replicated the protocol used in Study 2 with phoaphs of facial expressions but
included photographs of both familiar and unfamifaces. If generalisation is a problem,
it is expected that adults with Asperger’'s Syndramilebe more accurate at recognising
emotions expressed by familiar people as well amonsistently able to use their meta-
cognitive skills to filter their responding for dsions about the emotions of familiar

people.

The Effect of Familiarity and the Role of Generalisition

It is likely that familiarity is an important faatén understanding the difficulties
individuals with Asperger’s Syndrome have recogrjsemotions from faces, especially
since individuals with Asperger’s Syndrome and Antiare found to differ in how they
interact with, and respond to, unfamiliar peopler &ample, children with Autism show
empathy towards familiar people but not unfamipeople (Hudry & Slaughter, 2009),
experience less physiological arousal in respamgaéracting with a familiar peer than
an unfamiliar peer (Lopata, Volker, Putnam, Thom&eNKida, 2008) and have fewer
behaviour problems and better performance wheaddst a familiar examiner (Szarko,
2000). Individuals with Asperger's Syndrome mayqass information from faces of

those with whom they are familiar more successf@kperience less anxiety when
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confronted with familiar faces and therefore, mayable to more accurately recognise

emotions from the facial expressions of familiaojle.

Some evidence that familiarity plays a role in @nrotecognition accuracy
comes from studies that train individuals with Agye’s Syndrome or Autism to
recognise emotions from facial expressions. Indiald with Asperger’s Syndrome or
Autism have been found to successfully increasie gmeotion recognition accuracy with
training as they become more familiar with par@geudhces however, they have been
found to have difficulties generalising this incsean skill to unfamiliar faces (Bolte et
al., 2002; Golan & Baron-Cohen, 2006). For exam@lelan and Baron-Cohen (2006)
found that individuals with Asperger’'s Syndromefutism were able to become more
accurate at recognising emotions from facial exgpoes after completing a training
program that focused on providing feedback forecHj set of photographs of facial
expressions. However, these individuals did nobbeemore accurate at recognising the
same facial expressions of emotion in a new sphofographs of different actors. This
problem with generalisation has been found in abemof studies that attempt to train
individuals with Asperger’s Syndrome or Autism togrove skills important for emotion
recognition and social interaction (Bolte et a02; Golan & Baron-Cohen, 2006;

Hadwin, Baron-Cohen, Howlin, & Hill, 1996; Swetterh, 1996).

Individuals with Asperger’'s Syndrome may tend tddup specific knowledge
and mental representations for people with whorg bezome familiar, allowing better
emotion recognition accuracy and more effectiveafsaeta-cognitive skills. They may
then be unable to generalise this information tamniliar faces meaning they are unable
to use their emotion recognition skills until thegve become familiar with a particular

person. This difficulty with generalisation may@lmake it more difficult to use meta-
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cognitive skills to identify responses that areumate from those that are inaccurate as
individuals are not able to compare facial expwssito stored mental representations in

order to work out what is the most likely accurateotion expressed.

In summary, there are two reasons to suggestdhatidrity is likely to be an
important factor for the emotion recognition skilsindividuals with Asperger’s
Syndrome. Firstly, with training and increasing fimity, individuals with Asperger’s
Syndrome become better at recognising emotions &garticular set of facial
expressions and secondly, when they are askeddagmese emotions from new
photographs of unfamiliar people they decreasheir performance. It is likely that this
occurs in social interactions, as when first intérg with an unfamiliar person,
individuals may need to engage in more effortfigrative processing in order to
generalise emotion recognition skills to interpretamiliar people’s facial expressions.
As we become more familiar we may also become reffigent at this process and may
build up specific knowledge about how to interghet facial cues of this particular
person. This may result in individuals being bedtigle to recognise emotions from the
facial expressions of familiar people. However, ifatividuals with Asperger’'s
Syndrome who may have difficulties generalising gamorecognition skills to unfamiliar
faces, they may retain an advantage for recognemgtions from familiar faces but not
be able to use these skills to recognise emotiams the facial expressions of unfamiliar

people.

It is argued that recognising emotions from unfénilaces requires more
effortful cognitive processing. Reaction time wiierefore also be assessed in order to
test this possibility. Reaction time has been asslia be an indicator of processing

efficiency across a range of judgment types, inag@motion recognition (Fazio, 1990;
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Fazio et al., 1995). For emotion recognition andagudgments reaction times are
shorter for well-practised and more familiar resggs(Fazio, 1990). That is, reaction
time gives an indication of the cognitive efforuéred to make particular judgments, and
how efficient individuals are at processing patcjudgments. Given the extra process
of generalisation required that individuals withp&sger’'s Syndrome may have difficulty
with, it would be expected that they would takegento recognise emotions from

unfamiliar faces.

Elfenbein and Ambady (2003) investigated whettempte are faster, and
therefore more ‘cognitively efficient’, at recogmg emotions from familiar faces. They
found that Chinese and American participants waséef and more accurate at
recognising emotions expressed by members of dheirrespective cultures in
comparison to members of the other culture. Whalgtion is needed in extending the
meaning of these results to personally familiaefchis finding does suggest that people
are able to more efficiently process emotional egpions performed by familiar

individuals and that these decisions are less tiwghi demanding.

In summary, it may be that in order to recognisetions from the facial
expressions of unfamiliar people, individuals mersgjage in more extensive cognitive
processing to generalise their knowledge of emsttorinterpret the likely meaning of an
unfamiliar person’s facial cues, and then engageeta-cognitive skills to assess the
likely veracity of their interpretation. It is exgied that adults with Asperger’'s Syndrome
will be slower to recognise emotions from unfammifiaces as a result of difficulties

generalising emotion recognition knowledge.
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The Role of Confidence and Anxiety

While the ability to generalise emotion recognitgkills and processes is likely to
be important for accurately recognising emotionsifithe facial expressions of
unfamiliar people, it is also likely that confidenand anxiety play a role in this ability.
Gudykunst’s theory suggests that as familiarityéases anxiety decreases, allowing
individuals to more effectively use their confiderto guide the accuracy of their

judgments (Gudykunst & Kim, 2003; Gudykunst et 5995).

Beaupre and Hess (2006) examined this possibyitgdiking adults to perform an
emotion recognition task that used expression®padd by members of the same
culture as the participant (familiar person), ommbers of a different culture to the
participant (unfamiliar person). They found thag tamiliarity of the face expressing the
emotion (same culture or other culture) had arceffe participants’ confidence.
Participants were found to be more confident whelging emotions from the facial
expressions of people from their own culture asogpgd to people from an unfamiliar
culture. These findings suggest that with incre@éamiliarity confidence in the accuracy
of responses also increases. This may also cotdribundividuals being more accurate
at recognising emotions from the facial expressafrfamiliar people as individuals may
feel more certain about their abilities and themetoe better able to engage in meta-

cognitive processes when interacting with famitiaople.

Summary

In summary, the main aim of the present study waswvestigate whether adults
with Asperger’'s Syndrome have a specific deficigalising their emotion recognition
skills to unfamiliar faces. Individuals with Aspergs Syndrome have been found to have

difficulties generalising skills to unfamiliar fag@nd this suggests that, despite being
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able to recognise emotions from the facial expoessof familiar people, they are unable
to recognise emotions as accurately from unfaniidiaes. If this is so, individuals with
Asperger’s Syndrome would be less accurate and lbager reaction times when
attempting to recognise emotions from the facigregsions of unfamiliar people.
Furthermore, the question of whether confidenceaandgety play a role in this difficulty
was also assessed. Specifically, this study exatmireether familiarity affected the level
of anxiety and confidence reported by participahusng the emotion recognition tasks.
Finally, it was also examined whether individuaksrevbetter able to act on their meta-

cognitive skills and filter their responses for faan faces.

Method

Participants. For this study, 20 participants with a diagnosig\sperger’s
Syndrome (AS group) were recruited. They were riggitthrough Autism SA and had
all met the Diagnostic and Statistical Manual ofritég Disorders (DSM) criteria for
Asperger’s Syndrome (American Psychiatric AssoorgtR000) through a formal
diagnostic process (i.e., diagnoses were suppbytéxio independent
psychologists/psychiatrists or two members of thiigin SA diagnostic team). Note that
17 of these participants had previously particigateStudy 2. None of the participants
had comorbid disorders or were currently takingchsyogical medication. All
participants spoke English as their first langua@Emographic details are presented in

Table 4.1.

In addition, each participant nominated a famitiarson for whom facial stimuli
of emotional expressions were created. Demograp#tails are also shown in Table 4.1
for the “familiar other group”. The familiar othgroup were generally older and a higher

percentage were female than in the Asperger’s Syndigroup.
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Table 4.1.
Means (Standard Deviations) for Demographic Detafl&\dults in the Asperger’s

Syndrome (AS) Group and Familiar Other Group

AS group Familiar other group
(n=20) (n=20)

Age 30.5(10.7) 38.1(14.1)
Gender (% female) 20% 75%
DASS - Depression 15.8 (11.1) - -

DASS - Anxiety 13.3 (8.8) - -
DASS - Stress 20.1 (8.9) - -
FSIQ 106.8 (16.4) - -

Note.DASS and WASI scores were only available for tAgdf 20) participants who

also had participated in Study 2.

Design.A 2 (task: familiar emotion recognition task, umiiar emotion
recognition task) within subjects design was u3é&e. dependent measures included:
emotion recognition accuracy, self-reported comfaeand anxiety, reaction time and
measures of meta-cognitive skill (i.e., gamma datien, d prime (d') scores and

engagement in filtering).

Stimuli.

Familiar and unfamiliar emotion recognition task: Bvelopmentin order to
develop an emotion recognition task for each paditt with Asperger’'s Syndrome that
included photographs of people who were familiat anfamiliar to them, participants

with Asperger’'s Syndrome were asked to identify sone they knew well who would
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consent to being photographed posing facial exfmesgfamiliar other group). Of the
types of relationships between members of the fanovther group and the Asperger’s
Syndrome group, nine (45%) were identified as spsws defactos (all spouse pairs were
that of a female without Asperger’s Syndrome amasde with Asperger's Syndrome),
six (30%) were identified as relatives (i.e., mogher sisters; female/female and
female/male pairings), four (20%) were close freff@male/male and male/female
pairings) and one (5%) was identified as a friandlé/male pairing). In response to
guestions regarding how often the members of eattirgeracted, 70% identified as
interacting daily, and 10% (respectively) identifies interacting weekly, a couple of
times a month, or a few times a year. Participamrdicated that they had known each
other on average for 13.9 yea8(= 11.6) with a range from 1 to 38 years. Overti§
clear that the Asperger’'s Syndrome group were gatetfamiliar others’ who they knew
well and with whom they interacted with frequenil familiar other participants spoke
English as their first language except two par#oig who spoke Chinese as their first
language (and were both born in China but had liwe&ustralia for at least 5 years).

These participants were matched together in thediemecognition task.

“Familiar other” participants were invited to attea testing session where they
were asked to pose sixteen facial expressionsydimgy 6 basic emotions (i.e., happy,
sad, angry, afraid, surprise, disgust) and 10 cexn@motions, (i.e., scheming, guilty,
thoughtful, admiring, quizzical, flirting, boredterested, embarrassed, and arrogant).
Basic emotions were posed based on the descriptidiasial action for each expression
described by Ekman and Friesen (1975). Complexien®tvere posed using the
photographs developed by Baron-Cohen, Wheelwragtd|. (1997) as a guide.
Photographs were taken under standardized lighgivags with a standard white

background.
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The photographs were presented in the emotion netomg task with response
slides individualised to each type of expressiar.dach slide, the correct word was
shown along with three incorrect choices randorelg&ed from the other expressions
used in the task on the basis of whether the esioresvas positive or negative. For
example, for a happy expression the word happyshas/n along with three other
choices randomly selected from the other positi@ressions used in the task (i.e.,

surprised, admiring, flirting and interested).

Finally, participants with Asperger’s Syndrome dhe photographs of their
familiar other were matched in pairs to anothetigigant with Asperger’'s Syndrome
(and the photographs of their familiar other). Emample, Participant 1's familiar
emotion recognition task had photographs of theemifiar person in the familiar
condition with Participant 2's familiar person’sqibgraphs used for their unfamiliar
condition. Correspondingly, the familiar conditifow Participant 2 involved photographs
of their familiar person with their unfamiliar catidn comprised of Participant 1's
familiar person’s photographs. This way, any déferes in the ability of the familiar

others to accurately pose expressions was cordrfute

Familiar and unfamiliar emotion recognition task: Brmat. Both the familiar
and unfamiliar emotion recognition tasks were pné=e in the same way and each
participant viewed a total of 32 photographs. Tasktegan with instructions presented
verbally and on the screen. This was followed by practise images to ensure
participants understood the requirements of the fesr each trial, a fixation cross was
presented in the centre of the screen before thgtaph was displayed. Participants
were asked to click the mouse when they knew wkatession was shown in the

photograph. They were asked to do this as quiakdi/accurately as possible. Following
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this, participants were presented with a respolide with four emotion response words.
They were asked to choose the word which bestifiit thhe emotion they thought had
been presented in the photograph. Reaction times rgeorded in seconds for how long
the participant looked at the photographs, andhéov long it took the participant to

select one of the four emotion words.

For each emotion recognition decision, participavese asked to rate how
confident they were that they had selected theecoaxpression on a scale from 0% to
100%. Confidence was scored as the mean ratingsatbtrials. Participants were then
given the choice to submit the decision towards tio¢al score (participants were told
that they would receive points for correct ansvireriswould lose points for incorrect
answers), or to withhold the decision if they thioutipey were likely to be wrong and
would like to withhold that particular judgment fnatheir total score. The act of
withholding one or more responses was defined d&ipants engaging in filtering their
responding. Emotion recognition accuracy was catedl as the percentage of correct

recognition judgments separately for both famiiad unfamiliar faces.

Two indices of meta-cognitive skill were assesgaylaccuracy discrimination
indexed using the Goodman-Kruskal gamma correlatiad; (b) whether participants
engaged in filtering their responses (by withhajdamswers they thought were incorrect)
and if so, whether they did this effectively (indexusing d'). For more information on

the measures used to assess meta-cognitive $killteepages 61 - 62 of Chapter 3.

Finally, at four times throughout each task, pgtots were also asked to rate
how anxious they felt on a scale of 0% - 100%. ¢awrh task, this was averaged across

the four time points to provide a mean level of-sghorted anxiety.
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Procedure. All participants attended an individual testingsen at Flinders
University. Participants initially completed a degnaphics questionnaire. Participants
then completed the familiar and unfamiliar emotieaognition tasks on the computer.
Order of presentation of the emotion recogniti@k$awas counterbalanced across

participants.

Results

The first question addressed was whether famyidudtd an effect on accuracy,
confidence, anxiety, reaction time, and meta-cogngkill during the emotion
recognition tasks. Paired samples t-tests were tasassess whether there were any
differences in these factors for familiar facessusrunfamiliar faces. There were no
differences in emotion recognition accuraty1@) = .41p = .69), self-reported
confidence t((19) = .54 p = .59), and self-reported anxiety({9) = 1.0p = .32; see
Table 4.2 for means and standard deviations). Bedsure was strongly positively
correlated across familiarity conditions: emotienagnition accuracy,= .61,p = .004,

self-reported confidence,= .80,p < .001, and self-reported anxietys .88,p <.001.
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Table 4.2.
Means (Standard Deviations) for Percentage Accur@onfidence, Anxiety and
Reaction Time for Adults with Asperger's SyndromBeésponse to Photographs of

Familiar and Unfamiliar Faces During the Emotiondgnition Tasks

Familiar Unfamiliar Cohen’'sd
Accuracy  79.5 (12.5) 78.6(10.9) 0.08
Confidence 75.2 (18.7) 73.817.9) 0.08
Anxiety  36.7 (25.3) 40.1(30.€) 0.12
Reaction time
Viewing image 3.1 (1.7) 3.0(1.9) 0.06
Response selection 4.3 (1.3) 3.6(2.0 0.27*
Meta-cognitive skill
Gamma correlatich  0.47 (0.37) 0.550.22) 0.25
d  0.57 (0.65) 0.560.69 0.01

% A gamma correlation was not able to be calculédedne participant due to insufficient

variance in their confidence ratings therefores timalysis is based on 19 participants.
*p<.05

The length of time participants took to: (a) recsgrthe expressions shown in the
photographs, and; (b) decide which of four wordst Ibeatched what expression they
thought was shown, was compared across familiaghditions. There was no difference
in how long participants looked at the photograpihfacial expressions before they
decided which expression was show(19) = .12 p = .90. However, participants did

take longer to select which of four words best dbsd the expression they identified for
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familiar facest (19) = 2.2 p = .04, although this corresponded to only a sefédict size
(see Table 4.2). For both reaction time measusgsicjpants who were faster for familiar
faces were also faster for unfamiliar faces (82,p <.001, and = .95,p <.001,

respectively).

Finally, there was also no difference in the ganomaelation scores achieved in
response to familiar faces versus unfamiliar facé€sg) = 0.73p = .48 (see Table 4.2).
However, this was not consistent across participant -.15,p = .54. Unlike accuracy,
confidence, anxiety, and reaction time which wemgarstable across familiarity
conditions, gamma correlation scores were notstatloss tasks: accuracy
discrimination ability for familiar faces was n@lated to accuracy discrimination ability
for unfamiliar faces. Moreover, since the 95% cdafice intervals for the gamma
correlations do not include zero for either theifean(0.29 — 0.65) or unfamiliar face
conditions (0.44 — 0.65) the Asperger’'s Syndronigpants were able to use
confidence as a guide to the accuracy of their maoécognition responses for both

familiar and unfamiliar faces.

Participants were given the option throughout #sks$ to ‘withhold’ answers that
they believed were wrong in order to avoid losimgnps for submitting incorrect
answers. The act of withholding at any responsaisriiay be wrong is seen as
participants engaging in filtering their respondiAgsimilar number of participants
engaged in filtering responses in the familiar fagedition (55%) compared with the
unfamiliar face condition (60%McNemar changg? (1) = 0.00,p = 1.0. This suggests
that engagement in filtering did not differ for fdiar versus unfamiliar face emotion
recognition. However, as shown in Study 2, it soatlear that many of those with

Asperger’s Syndrome chosenot withhold any answers despite indicating low
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confidence in many of their answers.

Furthermore, there was no difference in the d'escéor familiar faces versus
unfamiliar facest (19) = 0.09p = .93. This was strongly positively correlatedossr
both familiarity conditionsr = .62,p = .003. Given that the 95% confidence intervals for
d' do not include zero for either the familiar (0-20.87) or unfamiliar face conditions
(0.23 — 0.87), it appears that the Asperger’'s Symdrgroup were able to effectively

filter their responses in both conditions.

In summary, familiarity did not have an effect ahaccurately adults with
Asperger’'s Syndrome recognised emotions from fduas,anxious or confident they felt
while doing this, or how well they used their metagnitive skill. The final question
considered was whether familiarity had an effecth@nrelationship between confidence
and anxiety. Although the results of the presamdysdid not find any differences in
anxiety and confidence reported as a result oflfarity, Gudykunst and colleges
(Gudykunst & Kim, 2003; Gudykunst et al., 1995) gest that as familiarity increases
confidence also increases while anxiety decredgesefore, it is possible that the
strength of the relationship between confidenceaandety may differ as a result of

familiarity.

For familiar faces, there was a negative corretalietween emotion recognition
accuracy and self-reported anxiety which approasigmficancey = -.43,p = .06. For
unfamiliar faces the same negative relationshipfeasd ¢ = -.49,p = .03) and the
strength of the relationships for familiar versugamiliar faces was found to not
significantly differ using a test for dependentretations (Steiger, 1980% = 0.32,p =
.75 (see Table 4.3). Overall, for individuals witbperger's Syndrome, greater anxiety

was associated with lower emotion recognition amcyrA similar pattern was observed
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for confidence ratings: greater anxiety, for bamiliar ¢ = -.64,p = .003) and
unfamiliar facesr(= -.55,p = .01), was associated with lower confidence gatirfror
both familiar and unfamiliar faces the directiordatrength of the relationship between

confidence and anxiety was found not to difiér 0.72,p = .47 (Steiger, 1980).

Table 4.3.
Correlations (with 95% Confidence Intervals in Bkats) between Confidence, Anxiety,

and Accuracy in Response to Familiar Faces and biilfar Faces

Anxiety

Familiar face Unfamiliar face

Accuracy -43 -.49*
(-.73-.02) (-.77 —-.06)
Confidence -.64** -.55*%

(-84 —-28) (-.80—-.14)

®p=.06

*p< .05, *p<.01

Discussion

The main aim of Study 3 was to assess whetherithgils with Asperger’s
Syndrome were more accurate at recognising emotionsfamiliar faces than
unfamiliar faces. In particular, the main questiovestigated was whether individuals
with Asperger’s Syndrome have a specific defiotognising emotions from unfamiliar
faces due to difficulties generalising emotion graton skills, rather than a general
deficit using emotion recognition skills. It wasufal that there were no differences in the

emotion recognition accuracy that adults with Agpes Syndrome achieved when
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recognising the facial expressions of familiar geapell known to them in comparison
to the facial expressions of unfamiliar people thay never met. Therefore, no evidence
was found that adults with Asperger’'s Syndrome tasgpecific deficit recognising
emotions from the facial expressions of unfamiiaople. Furthermore, adults with
Asperger’s Syndrome did not take longer to recagrimotions from unfamiliar facial
expressions, suggesting that they were not engagigigeater cognitive processing in
order to generalise emotion recognition skills néamiliar faces. In fact, individuals with
Asperger’s Syndrome were found to spend longerddegiwhat emotion word best fit
the expression shown by familiar faces perhaps stgpgreater motivation to accurately
recognise emotions from familiar faces and morentng effort used in these decisions.
Despite this, there were no differences in thelle¥accuracy achieved for familiar
versus unfamiliar faces. These findings, in comtoamewith the findings in Study 1 and
2, suggest that adults with Asperger’'s Syndromeeg&pce a general deficit using

emotion recognition skills to accurately recogreéseotions from facial expressions.

It would be possible to argue that the emotion gedmn results of the present
study were due to differences in the ability of tamniliar and unfamiliar people to
accurately express different emotions. This couddhmthat any differences on these two
tasks could be masked by the level of expressofifyeople in the two tasks. However, in
the design of the present study each person pdstngmotional expressions was used in
both the familiar and unfamiliar emotion recognitiask (see Method). This means that
across the study’s participants any effect of tkgessivity of those posing the

photographs is controlled. Therefore, the resuieawot unduly affected by this factor.

It was also found that there were no differencebéway anxiety and confidence

functioned for adults with Asperger’'s Syndrome winecognising emotions from
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familiar faces. The relationship between anxiety eonfidence was consistent with the
results reported in Study 2: greater self-repoatexiety was associated with lower self-
reported confidencd his confirms the relationship between confideacd anxiety as
suggested by Gudykunst and colleagues (Gudykuét®& 2003; Gudykunst et al.,
1995). This is also consistent with the argumeat #s the anxiety levels of adults with
Asperger’s Syndrome increase, their levels of dmnfce decrease, although this is
irrespective of familiarity. However, unlike Stu@ywhere anxiety was not related to
emotion recognition accuracy, a strong negativeetation was found in this study. This
is consistent with the findings of Gudykunst antleagues that the more anxious a
person is, the less accurate they are likely taviioen recognising the emotions of others.
Nevertheless, there was no support for the asedtiai the more familiar individuals
become with another person the more confident essldnxious they are when
recognising their emotions. Familiarity had no effen how confident or how anxious
adults with Asperger’s Syndrome reported feelingrduthe emotion recognition task.
Finally, there were no differences in the abilifyadults with Asperger’s Syndrome to
engage in and effectively filter their responseseimotion recognition decisions for
familiar faces. In summary, familiarity had no effen the relationships examined in the

present study.

While results of the present study are inconsisgifit the suggestion that
individuals with Asperger’'s Syndrome are bettereabgnising emotions from familiar
faces, they are consistent with research that stg¢feat individuals with Asperger’s
Syndrome and Autism have difficulties recognising tamiliarity of a face (e.g., Klin et
al., 1999). For example, it is commonly found timalividuals with Asperger’s Syndrome
are not able to recognise familiar faces, that teye been trained to be familiar with,

from unfamiliar faces that they have not seen leefwrseen only once (e.g., Klin et al.,
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1999). A few studies have also extended theserigsdio examine whether individuals
with Asperger’s Syndrome and Autism are able togedse the “familiarity” of faces of
people who are well known to them in comparisofates of people they do not know (J.
Boucher, Lewis, & Collis, 1998; Dawson et al., 2pdzor example, Dawson et al. (2002)
found that typically developing children showedifierentbrain activation to
photographs of their mothers (familiar face) thantpgraphs of a stranger (unfamiliar
face). However, childrewith Autism or Pervasive Developmental Disorder shoned
differencein their brain activation in response to phototpspf their mothers (familiar
face) and photographs of a stranger (unfamiliag)faaggesting that they did not show
the normal recognition of the familiarity of thectaof someone they know well. These
findings help explain the findings of the presdnty. It may be that adults with
Asperger’s Syndrome do not show an advantage éogrésing emotional expressions
from photographs of familiar people as they doengierience the normal recognition of
the level of familiarity of a face. This could bather tested by replicating the study by
Dawson et al. using an emotion recognition taskass@ssing whether adults with
Asperger’s Syndrome fail to show a difference iairthorain activation when recognising
emotions from the facial expressions of familiarsus unfamiliar faces. Furthermore,
this could also be examined by assessing whetparatfy developing adults, who do not
have a deficit recognising the familiarity of facebow an advantage for recognising
emotions from familiar faces. A limitation of thegsent study was that this comparison
was not included as it is possible that familiadbes not affect the emotion recognition
accuracy of either individuals with or without Asger’'s Syndrome. This should be
investigated in future research. For now, the tesaflthe present study suggest that

individuals with Asperger’'s Syndrome do not haspacific deficit recognising
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emotions from the expressions of unfamiliar faessthey perform this task similarly

regardless of the familiarity of the face.

It is likely that the present study failed to firebults consistent with the
suggestion that familiarity should affect emotiecagnition, due to the way familiarity
was operationalised in previous emotion recognitesearch. The assertion that
familiarity should affect emotion recognition confesm two different types of research:
(1) research investigating emotion recognitioniskitoss-culturally and; (2) research that
shows adults with Asperger’s Syndrome increasei ¢émeotion recognition accuracy
with training. It may be that when individuals dearning to recognise emotions in a new
culture, it is not personal familiarity with peoglem the new culture that is the
important factor. Rather, it may be that learniagnterpret different culturally based
cues for different emotions is the important fasthich leads to an increase in accuracy
with increasing familiarity with the new culturein8larly, when individuals with
Asperger’'s Syndrome and Autism increase their aagyuwhen recognising emotions
from a set of photographs of faces, it may not et increasing personal familiarity
with the people expressing the emotions. It is ipdesshat individuals with Asperger’s
Syndrome are able to ‘rote learn’ that particulaescfrom particular photographs mean
the photograph is showing a particular emotionsTdampensatory strategy may allow
individuals with Asperger’s Syndrome to increasatlaccuracy for a set of photographs,
however as they are not learning strategies togreeemotions across faces their

accuracy then decreases when they are shown phptagof new faces.

In conclusion, there were no differences in the adylts with Asperger’s
Syndrome cognitively processed or interpreted emnstfrom the facial expressions of

familiar versus unfamiliar faces, and they weredblachieve the same level of emotion
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recognition accuracy regardless of the familiaoityhe faces. This suggests that adults
with Asperger’s Syndrome do not have a specifiecttaecognising emotions from the
facial expressions of unfamiliar people, due tafficdlty generalising emotion
recognition skills to unfamiliar faces. Rather, tesults show that adults with Asperger’s
Syndrome have a general difficulty recognising eamst from facial expressions, and

this ability is not affected by the familiarity tfe face.

Chapter 5 —
Study 4: The Relationship between Social Skills, Eation Recognition Accuracy,

Meta-cognitive Skill and Theory of Mind Ability.

Overview

The main aim of the previous three studies has teanderstand why
individuals with Asperger’s Syndrome have difficedt recognising emotions from facial
expressions. One of the reasons for trying to wtded this difficulty is that it may help
in understanding why individuals with Asperger'snijome have difficulties interacting
socially. It is often accepted that emotion rectigniskills are likely to be important for
social skills given research that finds these tdsliare highly related in children
(Denham et al., 2003; Izard et al., 2001). Howewe&tudy 2 it was also found that a
large sub-group of adults with Asperger’s Syndrdrad difficulties effectively filtering
their responses. It is possible, as suggested bhpBeand Hess (2006), that this difficulty
effectively filtering responses may contributehe tifficulties adults with Asperger’s
Syndrome have interacting socially. Beupre and K2886) make the argument that
social skill is not just about recognising emotiaesurately, but also knowing when one
is likely to have made a correct emotion recognifimlgment and therefore likely to be

successful when acting on this judgment. This wasstigated in the present study by
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assessing whether there is a relationship betweda-oognitive skills and social skills.
Meta-cognitive skill is likely to be important fepcial success as it is a process that helps
us to identify when we have made an accurate emegicognition judgment that is

reliable enough to inform us about how to intesastially.

However, meta-cognitive skill also has striking isamities to Theory of Mind
(ToM). ToM is another ability that has been implazhin the development of social skills
for individuals with Asperger’'s Syndrome and Autigeng., Ashwin, Chapman, Colle, &
Baron-Cohen, 2006; Baron-Cohen, 1997). ToM is @efias the ability to understand the
thoughts, feelings and intentions of other peoBlr¢n-Cohen, 1997). In contrast, meta-
cognitive skill can be broadly defined as the &bt understand one’s own thoughts,
feelings and intentions. It is possible that thege abilities are components of the same
general underlying ability to understand thougfeslings and intentions. There are two
main aims in the present study. Firstly, to underdtwhether ToM and meta-cognitive
skill are components of the same underlying abiligt is necessary for individuals with
Asperger’s Syndrome to develop functional socidlsskand secondly to understand
whether emotion recognition skill is important gmcial skill for adults with Asperger’s
Syndrome over and above the effects of ToM and 1oegaitive skill. This investigation
helps in identifying the key abilities to targetiimerventions aimed at improving the

social skills of adults with Asperger’'s Syndrome.

The Relationship between ToM and Meta-cognitive SKi and their Effect on
Social Skills

Meta-cognition refers to the process of monitong’s task comprehension and
performance, and one’s assessment of what one kadvthe likely accuracy of this

knowledge (Ames & Kammrath, 2004). When considenraa-cognitive skill during
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emotion recognition decisions we can think of #k#l as involving two stages: (1)
assessing one’s confidence in potential responsaisl in selecting an accurate response
(referred to as accuracy discrimination in Studiesd 3), and; (2) using confidence in
the final response to guide behaviour and decisamosit whether to act on the final
judgment (referred to as effective response filigin Studies 2 and 3; Koriat &
Goldsmith, 1996). This second ability is likelylie particularly important for social

skills. For example, even if an individual has lemotion recognition ability, a strong
ability to identify accurate judgments to use dmsis for behaving is likely to benefit

social skills.

Recently there has been interest in understandinglloM and meta-cognitive
skill are related (e.g., see Misailidi, 2010). Tadiilarly to meta-cognitive skill,
involves understanding thoughts, feelings and ides, but it involves being able to
understand these in others rather than in ondedlfiduals with Asperger’'s Syndrome
have difficulties understanding the minds of oth@&aron-Cohen, Jolliffe, et al., 1997;
Baron-Cohen et al., 2001; Golan, Baron-Cohen, KlilGolan, 2006), as well as
difficulties being able to engage in understandirer own minds when asked to engage
in meta-cognitive processes (Farrant, Blades, £1999; Farrant, Boucher, et al., 1999;
Wilkinson et al., 2010). For example, it is commporeported that individuals with
Asperger’s Syndrome are not as able to successfoihplete ToM tasks in comparison
to individuals without Asperger’s Syndrome (Baroak@n, Jolliffe, et al., 1997).
Furthermore, the results of Study 2, as well asaieh by Wilkinson et al. (2010),
suggest that individuals with Asperger’'s Syndroraeehdifficulties with meta-cognitive

skills.

In theory, the ability to understand the minds thfeos and the ability to
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understand one’s own mind are likely to be reldWdkinson et al., 2010). However,
this idea has only recently begun to be invest@jéeg., Lockl & Schneider, 2007). It is
possible that these difficulties do not represemelated abilities. It may be that meta-
cognitive skill and ToM ability are both simply cpanents of the same underlying

ability.

The relationship between meta-cognitive skill andal skills has not been as
extensively researched as the relationship betWe&hand social skill which has
received considerable attention (e.g., Repachdla&dhter, 2003). However, recent
research has been conducted investigating the temp® of meta-cognitive skill for
social functioning in adults with schizophrenia gaker et al., 2011). Lysaker et al.
(2011) defined meta-cognitive skill as “the abilibyuse knowledge about one’s own
mental states and those of others to respond thpkygical challenges” (p. 241). Meta-
cognitive skill was measured by coding the respsdéndividuals with Schizophrenia
during an interview about their experiences witmtakillness. In order to receive a high
score, showing strong meta-cognitive skill, papiaeits had to spontaneously demonstrate
an ability to critically and objectively assessitlmvn thoughts and feelings, and how
these may be causing particular problems sociatly @ther people. Lysaker et al. (2011)
found that there was a positive relationship beiwtbe level of meta-cognitive skill of
adults with schizophrenia and the frequency ofrthecial interaction with friends.
However, it is important to note that Lysaker esalefinition and measurement of meta-
cognitive skill also includes the ability to useokviedge and understanding of the mental
states of others, an ability more closely alignétth iioM. Therefore, although their
results suggest that both ToM and meta-cognitiiérslay be important for social skills,
it is not possible to assess whether these twdiabiare inter-related or independently

important for social skills.
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While the relationship between ToM and social gk received more research
attention than the relationship between meta-covgngkill and social skill (e.g.,
Astington, 2003; Bosacki & Astington, 1999; Dissgalee & Macintosh, 2003; Tager-
Flusberg, 2003), a consistent relationship betwiasv and social skill has not been
discovered. For example, while Tager-Flusberg (20663nd a relationship between
social skills and ToM ability for children with Aisim, other research has not found such
clear relationships. For example, Dissanayake aadmbsh (2003) found that for
children with Asperger’'s Syndrome, ToM ability wasly related to specific social
abilities (such as social participation measuredoliservation) rather than more global
measures of social skill. This difference in fingsrcould be due to the use of a much
broader test of ToM ability in Tager-Flusberg’'s @3) study (i.e., they tested a number of
ToM abilities appropriate from age 18 months tdyeadolescence), in comparison to
Dissanayake and Macintosh’s (2003) study whichd$edwnly on first-order ToM tasks
that test the ability to infer the thoughts an@mions of others. However, this contrast in
findings may also suggest that other abilitieshsag meta-cognitive skill, are important
for developing the full range of social skills. Fetample, both ToM and meta-cognitive
skill may contribute to social skill in adults wiksperger’'s Syndrome. That is, strong
ToM and meta-cognitive skill may add together toduce effective social skills in adults
with Asperger’s Syndrome. However, it is uncleawetrier ToM and meta-cognitive
skills are components of a broad underlying abtlityt is important for social skill, or
whether they are two separate abilities that adependently important for social skill.
This was assessed in the present study by exanmtimengelationship between ToM and
meta-cognitive skill, and whether these abilitiedapendently predict the level of social

skills reported by adults with Asperger’'s Syndrome.
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The Relationship between Emotion Recognition and 8@l Skill

Emotion recognition skills are often suggested esra deficit in Autism and
Asperger’s Syndrome (e.g., Baron-Cohen, 1997; Hops®89, 1993a). Furthermore,
emotion recognition skills are often investigatedndividuals with Asperger’'s Syndrome
as a way to understand why individuals with Aspesg8yndrome have difficulties
interacting socially. Previous work has shown thaapacity to accurately recognise
emotions being experienced by others is an impbperequisite for successful social
relationships in children (Denham et al., 2003rdzet al., 2001). Several studies have
also shown that individuals with Asperger’'s Syndeohave particular difficultly
recognising emotions from facial expressions (Ba&Comen, Wheelwright, et al., 1997,
Corden et al., 2008; Golan et al., 2008; HobsoB86&9 Sawyer et al., in press; Wallace et
al., 2008). Thus, it seems plausible that this inmpant plays an important role in the

social difficulties experienced by individuals witlsperger's Syndrome and Autism.

Studies of typically developing children show tkeatotion recognition skills are
important prerequisites for the development of @ombmpetence (Custrini & Feldman,
1989; Denham et al., 2003; Izard et al., 2001;éviét al., 2005). For example, Izard et
al. (2001) investigated this relationship in a likudjnal study of 72 economically
disadvantaged children at age 5 and at age 9. ifkegtigated whether the ability to
recognise and label emotions from photographsméfaxpressions at age 5 predicted
the children’s level of social skills at age 9. ¥heported that level of emotion
recognition ability at age 5 explained more of ¥heiance in the level of social skills at
age 9 than that explained by temperament, gendearbal ability. This suggests that
emotion recognition abilities are an important pati through which children develop

an ability to interact socially.
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However, only a few studies have specifically exaedithe relationship between
emotion recognition and social skillsadultswith Autism Spectrum Disorders
(Boraston et al., 2007; Garcl a-Villamisar et 2010; Philip et al., 2010). Although,
close inspection of these studies reveals thatditeypot necessarily clearly measure the
relationship solely between emotion recognition aodial skills. For example, Boraston
et al. (2007) argue that emotion recognition isongnt for social skill in adults with
Asperger’s Syndrome. They examined this by testiegability of adults with Asperger’s
Syndrome and Autism to accurately recognise emstimom faces or from animations of
a triangle and a circle interacting in comparisotypically developing adults. They
found that adults with Asperger's Syndrome and gwtivere less able to accurately
recognise the emotion of sadness from faces andtie animated triangle and circle
than typically developing adults. For individualglwAsperger’'s Syndrome or Autism,
impaired recognition of sadness from the triangle eircle animations was associated
with impaired social skills as assessed by theshutDiagnostic Observation Schedule;
however, there was no relationship between impaitsmecognising sadness from the

facial expressions and social skKill.

In interpreting the association reported by Bonagtbal. (2007) between scores
on the animation task and social skill, it is likéhat the animations used to test “emotion
recognition” are testing participants’ ability teaiToM skills rather than emotion
recognition per se. Previously, Castelli et al.0@0used animations of triangles to test
ToM ability. In their task, similarly to the taslsed by Boraston et al. (2007), the
animations showed two triangles interacting in sovag. In the task used by Castelli et
al. (2000), the interactions were designed to samemplex mental state and participants
received high scores for ToM if they were able égatibe the interaction in terms of one

triangle deliberately performing an action with tfeal of affecting the other triangle’s
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mental state. In contrast, in the task used by ®oraet al. (2007) the interactions were
designed to evoke an emotion (i.e., an animatighetriangle and circle ‘hugging’ was
used for happiness), and participants were askeateéchow accurately an emotion
described the interaction in each animation. Given both of these tasks involve
assessing the interaction between two characttgmnrthan the emotion shown by a
single character’s facial expressions, it is likédgit the task used by Boraston et al.
(2007) engages participants ToM ability. For exanphe animation depicting ‘anger’
showed the triangle ‘jabbing repeatedly’ at thelei(Boraston et al., 2007). In order to
understand the emotion this animation is suppos@uvbke, one must first understand
the thoughts and feelings of the triangle towahdsdircle, and the triangle’s intention in
‘hitting’ the circle. Regardless of a participangsiotion recognition ability, participants
with effective ToM skills are likely to score highon this task. Therefore, the association
reported by Boraston et al. (2007) between scangb@triangle animations task and
social skills may arise from the effect of ToM dtigilbn social skills rather than from
emotion recognition per se. This possibility will leassessed in the present study using

separate measures of ToM and emotion recognititin sk

A further difficulty with teasing out whether it @notion recognition and/or ToM
ability that is important for adult social skills ihat these abilities are often found to be
highly related. A number of studies have reporteelationship between ToM and
emotion recognition (Buitelaar & Van Der Wees, 198lfer et al., 2010; Ribeiro &
Fearon, 2010; Saxe, Carey, & Kanwisher, 2004).example, Mier et al. (2010) found
that the brain activation associated with emotegognition and ToM ability overlapped,
while Ribeiro and Fearon (2010) found that ToM iapipredicts how attention is
allocated to different emotional expressions. Femrtiore, Ozonoff, Pennington, et al.

(1991) found a relationship between ToM and ematemognition ability in children



120

with or without Autism Spectrum Disorders. Potelhian childhood, emotion

recognition ability is related to social skill givéhe more simplistic nature of children’s
social interactions, while in adulthood it may @I which is important for social skills,
given the more complex nature of adult interactidimsmaximise the distinction between
emotion recognition and ToM in the present stulg,dim was to try to assess ‘pure’
measures of each ability; that is, by assessingiemecognition specifically as the
ability to recognise emotions from facial expreasiand assessing ToM using tasks that
did not include facial expressions and requiredigigants to infer the thoughts, feelings

and intentions of others on the basis of an intemac

Summary

The main aim of the present study was to underdtamdbilities that are
important for social skills in adults with AsperggeByndrome. Specifically, the study
was interested in whether both meta-cognitive skitl ToM are important for social
skills. In addition, the question of whether ToMdaneta-cognitive skill are highly
related abilities was also of interest. These dqomestwere investigated by examining the
relationship between social skill, ToM ability, raatognitive skill, and emotion

recognition skill for adults with and without Asger’'s Syndrome.

Method

Participants. This study uses data previously collected as geBtuly 2.
Participants consisted of 82 participants (30 disgad with Asperger’'s Syndrome, AS
group, and 52 without Asperger’'s Syndrome, no-A&igr see Chapter 3 for

demographic details).
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Materials.

Social Skills InventoryTo complete the Social Skills Inventory (SSI), asuate
their own level of social skills in a number of daims including emotional expressivity,
emotional sensitivity, emotional control (i.e., #ality to control or hide one’s
emotions), social expressivity, social sensitiétd social control. The sum of the scores
on the six domains provides a total index of os@sial skills. The SSI have been shown
to demonstrate acceptable psychometric propeRegio & Carney, 2003). They found
that the overall social skills scores exhibited djtest-retest reliability over a 2-week
interval ¢ = .94), and good internal consisten&y¢nbach’sa = .88). The SSI was also
found to be a valid measure correlating with a nend§ measures in the expected
directions and showing the expected female advaritagsocial skills (Riggio & Carney,
2003). Two participants with Asperger’'s Syndromigethto complete the self-rated SSI.
In the present study the SSI was also found to hageptable internal consistency for
both adults with Asperger’s Syndrom@rpnbach’sa = .89) and adults without
Asperger’s SyndromeCfonbach’sa = .76).

Tests of Theory of Mind abilityTwo tests of Theory of Mind (ToM) ability were
used. The first task was the Strange Stories Tag&ldped by Happe (1994). The task
involves written descriptions of a situation oreirgction (e.g., two people going for a
picnic and it rains, one person says “what a lodaly for a picnic”) and the participant
must identify the intention behind the characteehaviour. Two kinds of stories are
included: ToM stories, where the aim is to identifg intention behind a character’s
action, and physical stories, where the aim isneweer a question that demonstrates
correct comprehension of the story. Physical ssaie included as a control measure to
ensure that differences in scores on the ToM st@niie not due to differences in the

ability to read and comprehend a written story.dklthe stories are scored out of two on
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the basis of the accuracy of the participant'stemiresponse and there are two scores
assessed in the strange stories task: a ToM sndra physical stories score. Scores for
the two sections range from 0 — 16 with higher esandicating better ToM ability and

better reading comprehension ability respectivBbores are presented as percentages.

The second ToM task selected was the ToM Animatfi@sk (F. Castelli et al.,
2000). In this task participants are presented foitin animations that show two triangles
interacting in different ways. At the end of eacdiinaation, the participant is asked to
describe what was happening and how the triangége mteracting. Participants are
scored on four criteria: intentionality (whethee tparticipant describes the action in
terms of mental states and intentions), approprése (how well the underlying
interaction is understood), certainty (whether thegitate or provide a number of
different possibilities), and length of responsert@inty and length were used as control

measures to account for differences in comprehensixpressiveness and verbal ability.

Both tasks were rated by two raters who were Hiintthe diagnostic status of the
participant (except for vocal certainty which wasred by the person running the testing
session on the basis of vocal tone). The resultimfer-rater reliability showed that
ratings for the Strange Stories Task for both tetakes, ToM scores and physical story
scores, were acceptably reliable (ToM scores:88, physical stories:= .77). Similarly,
results showed that the inter-rater scoring forsthygarate ToM animation scores were

also acceptably reliable (intentionality= .83, appropriateness= .63, lengthr = .84).
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Percentage Scores for Adults with and without Aggrés Syndrome (AS) on the Strange

Stories Task and the Theory of Mind (ToM) Animatidask

AS group No-AS group
(n=130) (n=52)
M (SD) M (SD) (df) Cohen’sd
Strange stories task
ToM stories  73.5 (17.3) 89.312.5) 4.7(79)** 1.09
Physical stories 72.6 (16.7) 81.914.3) 2.6(79)* 0.61
ToM animations

Intentionality 57.3 (18.2) 82.216.2) 6.4(80)** 1.47
Appropriateness 65.8 (20.3) 88.912.2) 5.6(41.3)** 1.48
Vocal certainty 87.2 (15.7) 96.56.9) 3.1(35.4)* 0.84
Length  48.7 (18.2) 62.915.6) 3.7(80)** 0.86

2 One participant in the AS group did not compléte $trange Stories task therefore the

analysis was based on 29 participants.

* p< .05, * p<.01

Adults without AS were found to score significantiigher than adults with AS

on the control measures for both ToM tasks (i.egrfge Stories Task — physical stories;

ToM Animations — vocal certainty and length; se&l&&b.1). Therefore, each ToM score

was regressed on its associated control scoredifdievariable for each ToM score was

the residual value obtained from each regressiatysis. This produces pure measures
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of ToM since it removes the effects of the coninglasures. Using these ToM scores for
the Strange Stories Task the no-AS group stilleddigher on the ToM ability than the
AS group,t (79) = 3.53p =.001 (see Table 5.2). Similarly, for the ToM Agitions

Task, the no-AS group still scored higher interdilityr scorest (80) = 3.62p = .001,

and appropriateness scores than the AS gtd@p,8) = 3.12p =.003, see Table 5.2.
Finally, it was found that all three ToM scores &&ighly correlated. The ToM score
from the Strange Stories Task was highly correlatitd the two scores of ToM from the
Animations Task (intentionality: = .56,p < .001, appropriateness= .47,p <.001), and
the two ToM scores from the Animations Task werthlsoghly correlatedr(= .82,p

<.001). This shows that all three scores were migagsa similar construct (i.e., ToM).

Table 5.2.
Means (Standard Deviations) for Adults with anchatit Asperger’'s Syndrome on the

Strange Stories Task and the Theory of Mind (ToMnAtions Task

AS group No-AS group

(n=30) (n=52) Cohen’'sd

Strange Stories Task
ToM stories -0.45 (1.03) 0.3%0.87) 0.82
ToM Animations
Intentionality -0.49 (1.00) 0.280.87) 0.83

Appropriateness -0.49 (1.29) 0.290.61) 0.85
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Stimuli.
Emotion recognition taskParticipants completed the emotion recognition tesk
described in Study 2. For full details of the tasler to pages 57 - 59 of Chapter 3. The

same scoring for accuracy, confidence and meta#rogskill was used as in Study 2.

Results
Social skills: Relationship with ToM and meta-cogrtive skill. Social skills were
shown to differ between the two groups. The AS graeported lower social skills on the
self-rated Social Skills Inventory = 239.9,SD= 35.2) than the no-AS grouM(=
280.4,SD=30.2),t (78) = 5.4p < .001,Cohen’s &= 1.27. Hence, deficits in social skills
among those with Asperger’'s Syndrome mirror thdifigs obtained earlier for emotion
recognition accuracy, meta-cognitive skill (Studg® 72 - 78) and ToM ability (Study
4, Method, pp. 119 - 120). Therefore, it is possibiat each of these abilities may
contribute to the social skills difficulties expenced by adults with Asperger’s
Syndrome. To investigate this, ToM, meta-cognitkél, and emotion recognition
accuracy were entered as predictors in a multggeassion analysis with social skills as
the dependent variable. However, to put this irte&xtn correlations between ToM, meta-
cognitive skill, and emotion recognition accuracyrevobtained to determine the extent

to which these are independent abilities.

The relationship between ToM, meta-cognitive skiland emotion recognition
accuracy.None of the meta-cognitive variables were signiftbacorrelated with any of
the ToM measures for either the Asperger’'s SyndrOh®) group or the no-AS group

(see Table 5.3). Thus, ToM and meta-cognitive skifpear to be independent abilities.



126

Table 5.3.
Correlations (with 95% Confidence Intervals in Bkats) between ToM and Meta-

cognitive Skills for the AS and No-AS Groups

Gamma correlation d prime (d")
AS No-AS z AS No-AS Z
Strange stories task
ToM score .20 .20 .23 -.01
0.01 1.01
(-.18 —.53) (-.08 —.45) (-.15-.55) (-.28-.26)
ToM Animations
Intentionality .06 .09 -12 -.01
0.13 0.55
(-31-.41) (-.19-.35) (-46 —.25) (-.28-.26)
Appropriateness .04 -.05 -.29 -.02
0.38 1.16
(--31-.40) (-.32-.23) (-.60 —.08) (-.29 —.25)

Note. Comparisons are between the AS and no-A§pgrasing a test for comparing

independent correlations (Cohen & Cohen, 1983).

*p <.05

For both groups, the Strange Stories Task ToM seaestrongly positively
correlated with emotion recognition accuracy sc@seg Table 5.4). For the ToM
animations, neither ToM score was correlated witlo&on recognition accuracy for
either group. When considering both the no-AS aBdgfoups together, the intentionality
score from the ToM animations was positively catedl with the emotion recognition
accuracy score. While the correlations betweernntestionality score and emotion

recognition accuracy did not reach statistical ificence within the separate groups, the
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direction of the effect is in the expected diregtamd, at least for the AS group, the

relationship is moderate in effect size.

Table 5.4.
Correlations (with 95% Confidence Intervals in Bkats) between Scores From the ToM
Tasks, Meta-cognitive Skill and Emotion Recognifieouracy for the AS and No-AS

Groups

Emotion recognition accuracy

AS No-AS Z®  Whole sample
Meta-cognitive skill
Gamma correlatidh .26 BS54 A43**
(-11-.57) (.31-.71) Al (.24 — 59)
d' 12 -.16 .01
1.18
(-.25 — .46) (-.42 - .12) (-.21-.23)
ToM ability
ToM score (Strange Stories) .54* .36* 50**
(22-.75) (.10-.58) 095 (.32 - .65)
Intentionality (Animations) 31 19 .32*
(-.06 —.60) (-.09 —.44) 054 (.11 - .50)
Appropriateness (Animations) .10 .08 .18
(-27 - .44) (-.20 — .35) 008 (-.04 — .38)

This result was previously reported in Study ZTable 3.4.
® Comparisons are between the AS and no-AS groupse{C& Cohen, 1983).

*p<.01, *p<.001
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Finally the relationship between emotion recognia@curacy and meta-cognitive
skill was considered. As previously presented ud$t2, for adults in the AS group there
was a small positive correlation between emoti@ogeition accuracy and gamma
correlation scores (see Table 5.4). While thisrditireach statistical significance the
direction of the relationship was in the expectedaiion and the failure to reach
statistical significance may be due to low statatpower in the AS group. Similarly, as
previously presented in Study 2, for adults inibeAS group there was a large positive
correlation between emotion recognition accura@/gamma correlation scores. There is
some evidence that emotion recognition accuraoglaged to both ToM and meta-

cognitive skill (accuracy discrimination ability particular).

Do ToM, meta-cognitive skill and/or emotion recognrion accuracy predict social
skills? It was found that filtering effectiveness (d') vaongly positively correlated with
scores on the Self-rated Socials Skills Invent&$I}f for adults with Asperger’s
Syndrome, but not for adults without Asperger’'s @pme (see Table 5.5). Furthermore,
there was a strong positive correlation between Bobtes from the Social Stories task
and self-rated social skills. Finally, there wascoarelation between emotion recognition
accuracy and social skills. In summary, there idawe that ToM and meta-cognitive
skill (specifically filtering effectiveness) aresaxiated with social skills scores.
However, there is no evidence to support the pitipaghat emotion recognition
accuracy is associated with social skill for adulith Asperger’'s Syndrome (or even

among adults without Asperger’'s Syndrome).
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Table 5.5.
Correlations (with 95% Confidence Intervals in Bkats) between the Social Skills

Inventory (SSI), Meta-cognitive Skill, ToM, and Emo Recognition Accuracy Scores

SSI
AS No-AS Whole Sample
n=28 n=>52 z? n=80
Meta-cognitive skill
Gamma correlation -.29 A7 .05
1.91
(--59-.09) (-.11-.42) (-.17 - .27)
d 40~ .09 29*
1.36
(.03-.67) (-.19-.35) (.08 —.48)
ToM ability
ToM score (Strange Stories) .22 .09 .30**
0.54
(-17-.55) (-.19-.35) (.09 — .49)
Intentionality (Animations) -.13 -.07 13
0.25
(-48 -.26) (-.34-.21) (-.09 - .34)
Appropriateness (Animations)  -.10 -.25 .08
0.63
(-46 —.28) (-.49-.03) (-.14 - .30)
Emotion recognition
Accuracy -.15 .01 12
0.66
(-49 -.23) (-.26-.28) (-.10-.33)

& Comparisons are between the AS and no-AS groupisgiC& Cohen, 1983).

*p<.05,*p<.01
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A simultaneous multiple regression analysis wasua#ten to assess whether
ToM ability and meta-cognitive skill independentigntribute to social skills. Emotion
recognition skill was not included in this analyassit had not been found to be correlated
with social skills scores (despite being associatia ToM ability which was correlated
with social skills scores). The predictor variablsed for meta-cognitive skill and ToM
ability were those significantly related to sodéills; that is, ToM ability scores from the

Strange Stories Task and filtering effectiveneslexed by d' scores.

From a theoretical perspective, it makes most sensensider these analyses
separately for each of the two diagnostic grousvéler, a great deal of caution is
required in interpreting the results due to thelsszanple sizes involved for each of
these analyses. Neither variable significantly joted variance in social skills in the no-
AS group. For the AS group ToM did not significgntbntribute uniquely to social
skills, g = .14,p = .46. However, filtering effectiveness did contitié uniquely to social
skills, g = .37,p=.06. While this relationship only approached gigance, this may be
a result of low statistical power due to the smalinber of participants in the AS group
(n= 30). Filtering effectiveness was found to predi2t9% of the variance in social

skills for adults with Asperger’'s Syndrome.

Due to the small sample size in each diagnostiogend the lack of significant
results in the preceding analyses, the same asalygs repeated for the sample as a
whole — although some caution is again requiredesthe earlier findings may have
missed relationships due to low statistical power.the sample as a whole, ToM and
filtering effectiveness combined significantly pietidd 14.7% of the variance in the
social skills scored; (2, 77) = 6.61p = .002. ToM uniquely predicted 6.6% of the

variance in social skills scorgs= .26,p =.02, while d' scores uniquely predicted 5.8% of
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the variance in social skills scor@ss .24,p =.03. This suggests that both ToM and
meta-cognitive skill (in particular, filtering efféveness) independently contribute to

social skill for adults.

Discussion

The main aim of this study was to look at soméhefkey factors that may
contribute to social skills in adulthood. This n&gl in determining what could be
targeted in interventions attempting to improveiaagkills in adults with Asperger’s
Syndrome. More specifically, the proposition thatl'and meta-cognitive skill are
separate abilities that are independently impof@amsgocial skills in adulthood was
tested. It was found that ToM skill and meta-cageiskill (in particular, filtering
effectiveness) both independently contributed wadskill. Furthermore, it was
investigated whether emotion recognition accuraaglated to social skills in adulthood,
or whether it is simply an outcome of ToM abilitywas found that emotion recognition
accuracy was highly associated with ToM ability tmais not related to social skills. The
findings from this study suggest that meta-cogaitkill and ToM are important abilities
to focus on to gain an understanding of the sagidls difficulties of adults with
Asperger’s Syndrome, and that emotion recognitmueacy does not appear to be

important for social skills in adulthood.

Meta-cognitive skill, ToM and social skills.Consistent with previous research,
adults with Asperger’s Syndrome were found to hdefcits in ToM ability (Baron-
Cohen, Jolliffe, Mortimore, & Robertson, 1997; BatGohen, Wheelwright, Hill, Raste,
& Plumb, 2001; Golan, Baron-Cohen, Hill, & Gola®aB). While it was thought that
ToM and meta-cognitive skill may be componentshef same underlying ability it was

found that there was no relationship between ToMmagta-cognitive ability. This
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suggests that ToM and meta-cognitive ability adependent abilities. It is likely that the
ability to understand the thoughts and feelingstbérs involves a different skill to being
able to understand one’s own thoughts and feelidgtentially, being able to understand
thoughts and feelings via perspective taking respuine prerequisite ability to understand
that others have “minds” that are different to own and as a result they are likely to
interpret events and experiences differently. Tiiging this understanding, one must
empathise with the perspective of the other persa@nder to understand their thoughts,
feelings and beliefs. In contrast introspection raaly require the ability to label and
understand one’s own internal experiences of evéhiss, having an ability to
understand one’s own thoughts and feelings vi@$piection does not necessarily
translate to an ability to understand the thoughts feelings of others via perspective

taking.

Furthermore, the results of the present study peosbme support that both ToM
ability and meta-cognitive skill (in particulartiring effectiveness) were independently
important for social skill in adulthood — althougtslightly different interpretation arises
when we consider each diagnostic group separatety riext paragraph). Due to the
slightly differing pattern of findings, these retsuhre interpreted with caution,
particularly since statistical power issues undetpe findings. The findings are
consistent with the suggestion by Beupre and H2336( that the ability to identify
accurate emotion recognition judgments to use@dsis for behaviour is a key skill for
social interaction. This is also consistent wita study by Tager-Flusberg (2003) that
reported that ToM and social skills were relatadttifiermore, this helps us to understand
the relationship between ToM and social skills. Tésults suggest that meta-cognitive
skill contributes to social skills over and abokettwhich is contributed by ToM ability.

That is, both the ability to understand the thosgfeelings and intentions of others, and
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the ability to effectively identify emotion recogioin judgments to use as the basis for
behaviour during a social interaction are imporfaneffective social skills. In order to
improve the social skills of adults with Asperge®gndrome it is likely to be important

to focus on improving both ToM ability and meta-ndiye skill.

When the relationship between ToM, meta-cognitki# and social skills was
considered separately for the two diagnostic grauywas found that filtering
effectiveness contributed to social skills scomsafdults with Asperger’'s Syndrome,
though this effect only approached significancasThalmost certainly a function of low
statistical power. In contrast, ToM and meta-cageiskill did not predict social skills
for adults without Asperger’'s Syndrome. Adults witih Asperger’'s Syndrome all
achieved relatively high ToM and meta-cognitivdlsdcores, perhaps because most of
the individuals without Asperger’s Syndrome hadictioning level of ability in these
areas. It may be that better ToM and meta-cogngiis do not continue to contribute to
social skills beyond a certain level of competerayults with Asperger’'s Syndrome in
comparison were found to have difficulties sucadstompleting ToM tasks and
effectively filtering their responses. It may battthese individuals score below a level of
competency that is necessary for successful sskiitd, meaning that for this group
higher ToM and meta-cognitive scores do predidiebeiocial skills. This possibility
could be examined by testing these skills in adaggoup of adults without Asperger’s
Syndrome, including those who tend to score low okl and meta-cognitive skill. This
would allow a comparison of low and high scorerageess whether ToM and meta-
cognitive skills do predict social skills in lowa@ers, who have not met the required level
of competency, while these skills are not relateddcial skills for high scorers, who
have met the necessary level of competency. Thyspravide information about the

level of ToM and meta-cognitive skill that is nesag to achieve in order to have
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successful social skills, and after which no furtingorovements can be made to social
skills by increasing ToM and meta-cognitive skilwever, this may not be a testable
guestion as it is possible that typically develgpimdividuals all develop a strong ability

to successfully complete ToM tasks and to use roeggitive skills.

Emotion recognition skills and social skillsPreviously research has shown that
emotion recognition skills may be important forisbskills in childhood (Denham et al.,
2003; Izard et al., 2001). However, it was unclghether emotion recognition continues
to be the mechanism used in social interactior&luithood. It was found that emotion
recognition skill was not related to social skilladults in the present study, but emotion
recognition was highly related to ToM ability. Opessible implication is that, in
adulthood, emotion recognition ability is no longeucial for social skills. Instead, it
appears that ToM is more important for social skill adulthood, and that adults use their
ToM ability in order to complete emotion recognititasks. This finding is consistent
with Boraston et al. (2007) whose results suggetsigiithe ability to recognise emotions
from faceswvas not related to social skill in adults. It @spible that in adulthood the
emotional meaning of facial cues is not alwaysdisugas it is in childhood, (e.g., crying
in childhood almost always indicates sadness)rditer in order to understand what
emotion another adult is feeling, adults need $o &k able to take into account the other
person’s intentions and beliefs using ToM skillg(eunderstanding when crying is an

expression of happiness, such as when an expeetgdive event does not occur).

Finally, while emotion recognition accuracy was redated to social skills, the
ability to effectively filter emotion recognitioredisions was related to social skills. It is
likely that this skill is important for social sldlspecifically when used to assess the

reliability of emotion recognition judgments. Altatively, it may be that the ability to
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effectively filter responses is a general abilityportant for many kinds of judgments that
we make about others in social situations and tisenas a basis for behaviour. This
could be tested by examining the relationship betwaocial skills and filtering
effectiveness on a more general social task suteadsterpersonal Perception Task, in
which participants view video clips of people irteting socially and have to make

judgments about their situation from the nonvedral verbal cues in the scene.

A potential limitation of the present study is tee of a self-report scale to
measure social skills. It is possible that adulth iksperger’'s Syndrome have difficulties
accurately introspecting about their own level@ial skills. However, the study did find
the expected difference in social skills in comgami to adults without Asperger’s
Syndrome, suggesting that adults with Aspergerisd&yme were able to report on their
own social skills. Furthermore, if adults with Asger's Syndrome were unable to
introspect about their social skills, then non-gigant relationships for those predicted
between social skills and the other factors testedd be expected. However, a
relationship between ToM, meta-cognitive skillsgd @ocial skills for adults with
Asperger’s Syndrome was found in the expected tiimecAgain, this makes us more
confident that adults with Asperger’s Syndromeatke to introspect about their own
social skills to some degree of accuracy. To conflis, future research could involve
replication of the present study using an obseratsd test of social skills, such as the

Autism Diagnostic Observation Schedule.

A further limitation of the use of a self-report aseire to assess social skills is
that it is likely that this measure may also capfparticipant’s ability to use meta-
cognitive skill. It is possible that in order tdnmspect about one’s own social abilities

participants need to have good meta-cognitivessKilherefore, the relationship between
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meta-cognitive skill and social skills could be daghe nature of the measurement of
social skill in the present study. Again, it wik important for future research to
investigate the relationship between meta-cogngkitt and social skill using objective,

observer rated measures of social skill.

Summary. In summary, it appears that ToM and meta-cogniki#
(specifically, effective response filtering) arel@pendent abilities that uniquely
contribute to social skills in adulthood. In comstreemotion recognition skill was found to
be unrelated to social skills but was related tMTEdility and an aspect of meta-
cognitive skill (accuracy discrimination abilityjy sum, it does not seem to be the case
that emotion recognition skill is a mechanism tiglowhich ToM affects social skill.
This suggests that one potentially promising avéauéuture interventions aimed at
increasing social skills is to focus on improvingM and meta-cognitive skill

(particularly that related to effective filtering @notion recognition judgments).

General Discussion

Overview

The main aim of this thesis was to understand whywiduals with Asperger’s
Syndrome have difficulty recognising emotions frtamial expressions and more broadly
the implications of this difficulty for the socigkills of people with this disorder. To
investigate this the thesis aimed to answer foacifip questions: (1) do individuals with
Asperger’s Syndrome scan faces differently thaividdals without Asperger’'s
Syndrome, resulting in their ability to recogniseations being impaired; (2) are
individuals with Asperger’s Syndrome less ableffedively use meta-cognitive skills to
make accurate decisions about emotional expresssn#ting in more uncertainty in

decision making; (3) do individuals with Asperge$gndrome have a difficulty
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generalising emotion recognition abilities to uniigan faces, and; (4) what is the
relationship between emotion recognition abilia@sl other abilities hypothesised as
important for success interacting socially, inchgimeta-cognitive skill and Theory of

Mind (ToM) ability.

In the four studies, utilised to answer these goest individuals with Asperger’s
Syndrome were consistently found to have difficuigognising basic and complex
emotions from facial expressions. This difficultaswnot explained by gaze avoidance as
individuals with Asperger’'s Syndrome did not showrsgaze avoidance than
individuals without Asperger’'s Syndrome (Chapterl@dlividuals with Asperger’s
Syndrome were found to have difficulty using metanative skills to make decisions
about the emotions of others. That is, they weuadoto be less effective at filtering their
responses in comparison to individuals without Agpes Syndrome. Despite this, they
were able to use accuracy discrimination abiliéiesvell as individuals without
Asperger’'s Syndrome when making emotion recognitiecisions (Chapter 3).
Moreover, individuals with Asperger’s Syndrome wacebetter at recognising emotions
from familiar faces than unfamiliar faces, suggesthat their difficulty recognising
emotions from facial expressions was not due tiff@ulty generalising skills to
recognise the expressions of strangers (Chapt&irglly, as there was no relationship
between emotion recognition accuracy and socidkskiis suggested that it is unlikely
that the emotion recognition deficits of adultshwiisperger’'s Syndrome have direct
implications for their social skills; rather morengplex abilities such as ToM and meta-

cognitive skills appear to be more critical forezffive social skills (Chapter 5).

Findings from the thesis are discussed in two gestiThe first section describes

what has been learnt about the emotion recogrstdls of individuals with Asperger’s
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Syndrome from the results of the present thesis.sBtond section describes the findings
that suggest that meta-cognitive skills and ToMitas, rather than emotion recognition

accuracy, are important for social skills.

What Have we Learnt about the Emotion Recognition Ailities of Individuals
with Asperger’s Syndrome?

Individuals with Asperger’'s Syndrome are commorgyidved to have difficulty
recognising emotions. This difficulty is thoughtdontribute to their difficulties with
social interaction (e.g., Boraston et al., 2007rcGa-Villamisar et al., 2010; Philip et al.,
2010). In the present thesis, consistent evidenoeed that individuals with Asperger’s
Syndrome do have difficulty accurately recognisemgotions from facial expressions.
This is consistent with results from previous reskeanvestigating the ability of
individuals with Asperger’'s Syndrome to recognise#éons (Baron-Cohen,
Wheelwright, et al., 1997; Corden et al., 2008;daatt al., 2008; Hobson, 1986a;

Wallace et al., 2008).

Findings from the thesis suggest that a greatersfon cognitive processing may
provide a better understanding of the reasons wihyiduals with Asperger’'s Syndrome
have difficulty recognising emotions and interagtgocially. Firstly, at least in part,
findings from Study 1 suggest that individuals wAthperger's Syndrome do not have
problems looking at key regions of faces when as&edcognise emotions in facial
expressions. For example, individuals with Aspesg8yndrome in the study looked at
important regions of the face for the same lendtimee as individuals without the
disorder. While they were still less accurate rexsigg emotions from facial expressions
than individuals without Asperger’s Syndrome, tléy perform above chance level on

the emotion recognition tasks. This suggests tiegt o have an ability to recognise
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emotions but this was less refined than the allitywdividuals without Asperger’s
Syndrome. Secondly, there was evidence that mdke®gg decisions about the emotions
of others was more cognitively effortful for indilials with Asperger's Syndrome. For
example, they took longer to recognise and idemiié/emotions shown in facial
expressions. Third, results showed that problernmguBoM ability were related to the
emotion recognition difficulties of individuals witAsperger’'s Syndrome. Specifically, it
was found that greater ToM ability was associatét greater emotion recognition

accuracy for individuals with Asperger’'s Syndrome.

Finally, while a difficulty using hard-wired biolagal recognition cannot be ruled
out, there is evidence from other research to ssighat such a difficulty may not be
responsible for the difficulty individuals with Asmer’'s Syndrome have accurately
recognising emotions. For example, although pressr@search has reported that, in
comparison to individuals without Asperger’s Symde individuals with the disorder
have differences in their brain activity when asgegthe facial expressions of others
(Ashwin et al., 2006; Dalton, Nacewicz, Alexandgmavidson, 2007; Dalton et al.,
2005; Schultz, 2005), this abnormal activation matsbeen consistently associated with
emotion recognition accuracy (e.g., Dalton et2005). Even if a biological reflex
process is responsible for identifying the emotiohsthers it is still likely that
translating this into successful social behavi@guires engaging in cognitive processes,
such as filtering effectiveness. A more thorougtufoon the cognitive processes that are
important for making accurate emotion recognitiegigions has the potential to provide
a better understanding of key components to talggding to better psychological

treatments to improve the social skills of indivadiiwith Asperger’'s Syndrome.

Broadly speaking, the results from Studies 1, 2&sdggest that the difficulty
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individuals with Asperger’'s Syndrome had accuratelyognising emotions from facial
expressions was due to a specific difficulty intetimg the emotional meaning of facial
cues, rather than a more general information peiegsieficit. For example, it was found
that this difficulty was not due to a more geneleficit in scanning key regions of facial
expressions (Chapter 2). Furthermore, it was fdhatthis difficulty was not due to a
more general deficit using accuracy discriminaability to make accurate multiple
choice decisions. Results showed that individuatls wsperger’'s Syndrome did not have
a deficit using accuracy discrimination ability@snpared to individuals without the
disorder when making both general knowledge deass{aon-emotion based decisions)
and emotion recognition decisions (pp. 67 - 6aly, the difficulty was also not due to
a deficit in generalising emotion recognition &k from familiar to unfamiliar faces, as
individuals with Asperger’'s Syndrome showed no atizge for recognising emotions
from familiar faces (pp. 99 - 100). Taken togettierse results suggest that the difficulty
individuals with Asperger’'s Syndrome have recogiggmotions arises specifically from
problems in being able to accurately interpretahmtional meaning of facial cues. It
was found that problems using ToM abilities conttéd to this difficulty (pp. 121 - 123).
It is possible that a difficulty accurately integging the emotional meaning of facial cues
is part of a broader problem using ToM abilitiesntierpret and understand the thoughts,

feelings and behaviour of others.

The specific difficulty accurately interpreting thenotional meaning of facial
cues was not due to a lack of experience or peasing this ability. In Study 1 it was
hypothesised that gaze avoidance may lead to ohag with Asperger's Syndrome
being unable to interpret important facial cuesrfrthe eye region as this would result in
limited experience examining and interpreting infiation from this region (pp. 16 — 21).

However, individuals with Asperger’s Syndrome dat show evidence of gaze
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avoidance, and they performed above chance levelswhen the eye region was the
only cue available to interpret the emotional megruf a facial expression. While these
results do not rule out the possibility that indivals with Asperger’s Syndrome have
difficulty encoding and interpreting the emotiona¢aning of facial cues, they do suggest
that individuals with Asperger’'s Syndrome do nobiavooking at the eye region and do
have some ability to interpret information fromstihegion. A limitation of this
investigation however, is that none of the studiebe present thesis addressed that
possibility that individuals with Asperger’'s Syndne may have difficulties encoding
visual information during perceptual tasks. Thaitimay be that individuals with
Asperger’s Syndrome have difficulties making batmogional and non-emotional
judgements from faces, due to difficulties encogiegceptual information from faces.
This would need to be investigated in future redeaas discussed in Chapter 3, to

confirm the results of the present study.

In Study 3 it was hypothesised that individualshwAisperger's Syndrome may be
more accurate recognising emotions from familiaefaas they have more practice
recognising emotions from the facial cues of thbhey know well (pp. 88 — 94). It was
thought that even if individuals with Asperger’sn8yome do show some evidence of
gaze avoidance in real life they will inevitablyvieamore experience interpreting
emotional cues from the eye region of those theykwell, due to the greater amount of
time spent interacting with familiar people. Howewgo effect of familiarity on emotion
recognition accuracy was found. As previously déseal, a limitation of this study is that
a comparison group of individuals without Aspergeé8yndrome was not included.
However, the results do show that individuals wiperger's Syndrome do not differ in
their emotion recognition accuracy for individutiiey have more experience interacting

with in comparison to those they have never metrgefThus, this study does provide
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some evidence that experience or amount of expaesyrarticular facial expressions
does not change the emotion recognition abilitieadividuals with Asperger’s

Syndrome.

In combination, these results suggest that inangabie amount of experience
individuals with Asperger’s Syndrome have makingpéon recognition judgments is
unlikely to lead to better emotion recognition a@aay. This is consistent with previous
studies that have used practice-based interventiomain individuals with Asperger’s
Syndrome, and found no generalisation of any imgmaents to new faces or situations
(Bolte et al., 2002; Golan & Baron-Cohen, 2006 )eidiore, taken together, these results
suggest that it is unlikely that interventions tfaaius on practising emotion recognition
abilities will be of benefit for those with AspergeSyndrome. Instead interventions
should focus on targeting and improving the keynttbge processes that underlie
emotion recognition abilities and social skills.i§bould be investigated in future
research by comparing the efficacy of interventitiva focus on improving emotion
recognition accuracy through repeated practiseugdargerventions that focus on
improving meta-cognitive skills to help translateaion recognition accuracy into social
skills. If this intervention were to lead to indilials with Asperger’s Syndrome to being
better able to identify when their emotion recoigmijudgements were accurate, in
comparison to repeated practise style interventibmgould suggest that this may be a

promising avenue for future treatments.

It is possible that repeated practice of emoti@ogaition abilities may not
improve the underlying cognitive processes impdrtanemotion recognition during
social interactions, but instead lead individuaithwsperger’'s Syndrome to develop

compensatory strategies to complete this task.elhmes/ enable individuals with
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Asperger’s Syndrome to more accurately completestagien they are performed in
isolation from real social interaction such as dgrilaboratory-based” tasks but not lead
to improvement in the key cognitive processes dnatcrucial for success in everyday
social interactions (Repachol & Slaughter, 2003 Important to acknowledge that the
evidence of difficulties for those with AspergeBgndrome in the present thesis is based
solely on laboratory-based tests of emotion redamnand may not translate to emotion
recognition in natural settings. There is evidefnom previous research to suggest that
individuals with Asperger’'s Syndrome may use conspéory strategies to complete
these laboratory-based tasks. For example, PoRpetjers, Buysse, De Clercq, and Van
Der Heyden (2004) found that individuals with Agparts Syndrome were able to
successfully complete laboratory-based tests of ,TlmM were unable to utilise ToM
ability to accurately interpret the thoughts anelifegs of two people interacting.
Furthermore, Koning and Magill-Evans (2001) fouhdttadolescents with Asperger’s
Syndrome reported relying on facial cues in saglialations, but failed to consider the
range of other important social cues similarlyridividuals without Asperger’s
Syndrome. It is possible that individuals with Asper’s Syndrome have difficulty in real
life social interaction integrating all the necegsaues and simultaneously using all the
necessary cognitive processes that are importaeffiective social interactions. Future
research should investigate this by testing cogmiprocesses that are important for
emotion recognition and social skills in live irdetions that require the simultaneous and
quick use of all these skills. This could be inigetied using the paradigm employed by
Ponnet et al. (2005) where individuals participated live social interaction and then
rated their own and their partner’'s emotions andtalestates using a video recording of

the scene. This paradigm could be used to valiti@t@nportance of the cognitive factors
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identified in the present thesis as important tanal interactions, particularly filtering

effectiveness.

The two cognitive processes that were found tarigortant for accurate emotion
recognition in the present study were ToM abilitglaccuracy discrimination ability. It
is possible that these abilities help individualsntake more accurate emotion recognition
decisions. For example, ToM ability is importanitasnables individuals to take other
people’s perspectives and integrate informatiomfeonumber of cues (beliefs, thoughts,
intentions, facial cues, vocal cues) to reducentimaber of possible emotional states
other individuals may be expressing. Subsequeatigiracy discrimination is important
as it can facilitate the use of confidence to guideices about the emotional states of

others.

While accuracy discrimination and ToM abilities magth be important to use in
sequence to make accurate emotion recognitionidasist is possible that these two
abilities may not be linked (i.e., high abilities one do not necessarily mean that an
individual has high abilities on the other). Intfabe results from the present thesis
suggest that these two abilities function indepatigef each other (p. 121 — 126).
Furthermore, accuracy discrimination ability did ddfer between those with Asperger’s
Syndrome and those without, but ToM ability didfelifoetween these two groups. Thus,
individuals with Asperger’'s Syndrome may have diffty using ToM to initially assess
the likely emotional state that another persorxEessing. However their use of
accuracy discrimination ability to make a final c®about the most likely emotion
being expressed is still functioning normally (altigh likely reduced in effectiveness due

to problems with ToM).

In the present study another characteristic tHédrdid between those with
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Asperger’s Syndrome and those without Aspergerigd8me was the ability to engage
in effective filtering of emotion recognition deidas. It was found that a much larger
proportion of those with Asperger’'s Syndrome faiteegngage in filtering their responses
(p. 72). Although, this difficulty was not relatéalemotion recognition accuracy, it was
related to level of social skills (p. 124 — 126hJE, those who were better at effectively
filtering their responses were also better at atting socially. This, in combination with
the lack of correlation between accuracy discrittiameand filtering effectiveness (p. 77),

suggests that these two abilities are independgntsmponents of meta-cognitive skill.

While in the present thesis accuracy discriminaéibiity was not related to
social skills, similarly to filtering effectivenesi is possible that this resulted from the
way accuracy discrimination ability was tested.dgta tested participants’ ability to use
accuracy discrimination in order to increase theugacy of emotion recognition
decisions. However, Study 4 found that greater @matcognition accuracy was not
related to greater social skills. Thus, it makeseeahat when tested in terms of emotion
recognition decisions, accuracy discriminationigbias not related to social skills.
Study 4 also found that better ToM accuracy waateel to better social skills. Thus, if
we tested participants’ ability to use accuracyiilisination ability to increase the
accuracy of their ToM decisions, then it is likéat we would have found a relationship
between accuracy discrimination and social sKills worth noting though, that this
argument assumes that accuracy discrimination abdity that is used to make a range
of social decisions. However, it is unknown whetparticipants use accuracy
discrimination to make ToM decisions. This couldtégted by including ratings of
confidence throughout a multiple choice ToM tasid ¢hen assessing whether accuracy
discrimination ability, when paired with ToM dea@ss, is in fact important for better

social skill.
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Alternatively, it is also possible that accuracgadimination is not important for
good social skills, given that social skills areasigred in terms of the ability to translate
judgments about the emotional state of otherssntwessful behaviour rather than just
the ability to make accurate judgments. Accurasgiinination and filtering
effectiveness may be components of a two stageepsatat is an important sequence for
social skill, but that can occur independently. flisaaccuracy discrimination may be a
cognitive ability that we use to make a judgmertuitihe emotional state of another.
Once we have made this judgment we then use oerirfidy skills to assess the reliability
of this judgment. If it is deemed likely to be acate, we then make a decision to act on
this judgment and translate it into behaviour. Tisimilar to the idea that intelligence
gives a general indication of academic ability, dcdidemic performance relies on a

number of skills to translate this ability into deanic skKill.

This argument suggests that accuracy discriminatiolity does not necessarily
lead to skill with filtering. This is counter-intise as we tend to expect that if someone is
able to use their confidence as a guide to theracguwf their judgments about the
emotions of others, they will also have a more gl@bility to assess the likely accuracy
of their final decisions. However, this does ngbegr to be the case, particularly for
those with Asperger’'s Syndrome. It may be thatrateoto engage in effective filtering
one also needs a global understanding of one’siem#cognition abilities and self-
awareness of the likely limits of one’s abilitiesaccurately predict the emotional state of
others. For example, | may be capable of usingidente to discriminate which is most
likely to be the correct emotion shown in a faepression (e.g., | can tell that the
expression is positive so | can rule out a numbeptions, | can see the mouth of the
expression suggests that the emotion is surprsgebselect this option). However, if | do

not have a self-awareness that | am not very caghliscriminating positive from
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negative emotional expressions, it is likely thaill not then engage in effective filtering
and will fail to consider whether my judgment igfgiently reliable to use as the basis
for social behaviour. This could be tested by assgsvhether the relationship between
perceived accuracy and actual accuracy predictsheher not individuals with
Asperger’s Syndrome are effective at filtering thiesponses. If a global awareness of
one’s emotion recognition accuracy abilities is arpnt for engaging in effective
filtering, we would expect that those who haveghhgorrelation between their perceived
accuracy and their actual accuracy would also bgetlvho are more effective at filtering

their responses.

It is possible that individuals with Asperger’s Siyome do not have an accurate
self-awareness of their emotion recognition aksitiand this leads to a larger proportion
of individuals with Asperger’s Syndrome not engagim effectively filtering their
responses. This is consistent with the evidenaa tre present thesis that showed that
individuals with Asperger’s Syndrome may not hawgoad understanding of their own
emotion recognition abilities. For example, it viagnd that there were no differences in
how confident individuals with or without AspergeiSyndrome were in the accuracy of
their responses in the emotion recognition taskpitie individuals with Asperger’s
Syndrome being consistently less accurate (pp. &8 -f self-awareness of one’s
abilities is important for engaging in effectivédring, this would suggest that to
improve filtering in individuals with Asperger’s 8grome we would first need to

improve their understanding of their own emotiocognition capabilities.

It is also possible that the difficulty individuadsth Asperger’s Syndrome have
engaging in effective response filtering is a jpdia larger deficit experienced by

individuals with Asperger’s Syndrome in executivadtioning (Ozonoff, Rogers, &
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Pennington, 1991; Ozonoff, South, & Provencal, 3J08Xecutive functioning is defined
as “the cognitive construct used to describe goakted, future-oriented behaviours
thought to be mediated by the frontal lobes ineigddlanning, inhibition of prepotent
responses, flexibility, organised search, self-nwinig and use of working memory”
(Ozonoff et al., 2007, p. 185). As such it is likéhat problems with executive
functioning may underlie the deficit engaging ifeefive response filtering. Furthermore,
Ozonoff, Rogers, et al. (1991) found that individuaith Asperger's Syndrome had
problems with executive functioning but not ToM.i§ Buggests that these abilities may
be independent which is consistent with findingghis thesis. This could be further
tested by assessing whether the ability to suagiyssbmplete executive function tasks

is associated with the ability to effectively engagg response filtering.

The Importance of Meta-cognitive Skills and ToM Ablity for Social Skill

One of the broad aims of the present thesis waaderstand the implications of
difficulty accurately recognising emotions from ilaexpressions for the social skills of
individuals with Asperger’s Syndrome. While theseevidence that emotion recognition
accuracy is important for social skills in childrégenham et al., 2003; Izard et al., 2001),
it was found in the present thesis that emotiongaiion accuracy was not related to the
social skills of adults with Asperger’s Syndronteisipossible that the finding of a
relationship between emotion recognition and sakdls is a spurious finding arising
from ToM ability being related to both emotion rgadgion and social skills.
Alternatively, in childhood it is possible that etiem recognition skills are important to
function effectively in the social world given there simplistic nature of children’s
interactions (e.g., crying generally indicates ssdrabout something). In contrast, in
adulthood the ability to recognise emotions fromeamay be insufficient to function

socially given the more complex nature of aduliadateractions (e.g., the meaning of
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crying in adulthood may be sadness or happinessndigpg on the context, and the
person’s beliefs and expectations). In adulthoodelsas being able to interpret the
emotional meaning of facial cues, it may also beessary to take into account preceding
actions, the context, the person’s beliefs anchiidas, and how these factors may affect
the emotions another person is expressing. ToMnagtd-cognitive skills may allow us

to weigh the importance of these different factmd integrate them in order to
understand the emotions another person is expgessasocial situation, and to decide

how to act socially appropriately in response.

It is important to note that in the present studylevgreater emotion recognition
accuracy was not related to better social skiis,ability to more effectively filter
emotion recognition judgments was related to bateral skills. This suggests that there
may be benefit if we change the way we concepti@motion recognition ability in
order to understand its relationship to sociallskirhe results from this thesis suggest
that social skills are better explained by considghow individuals interpret their
emotion recognition ability rather than their eroatrecognition ability itself. For
example, the results from this thesis suggestthigaability to use cognitive skills, such as
filtering effectiveness in relation to emotion rgadion judgments, is important for
effective social skills. It is recommended thaufetresearch that seeks to understand the
social difficulties of individuals with AspergerSyndrome should turn to trying to
understand why individuals with Asperger’'s Syndrdmage difficulties using these
cognitive processes to translate emotion recognjtidgments into successful social

behaviour.

Consistent with the hypothesis of Study 4, thahBaM and meta-cognitive skill

(specifically effective response filtering) are lbba@hportant for social skills, it was found
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that these were independent skills that uniquehtrdauted to social skills for adults.
Furthermore, it was also found that different atpet ToM and meta-cognitive skill are
likely to be important for emotion recognition vesssocial skills. For ToM, a
relationship was found both with social skills ardotion recognition. However despite
these two relationships, no relationship was foogitiveen emotion recognition and
social skills. This suggests that different compas@f ToM ability may be important for
emotion recognition in contrast to those that arpdrtant for social skills. For example,
it may be that the ability to understand the mesiatles of others from their facial cues is
important for emotion recognition, while the moengral ability to integrate the
psychological meaning of many sources of informmtincluding the thoughts, intentions

and behaviour of others, is an aspect of ToM thanportant for social skills.

A similar pattern of results was also found for aebgnitive skills. While
accuracy discrimination ability was found to beazsated with emotion recognition
accuracy, effective response filtering was fountléassociated with social skills. That
is, the ability to use confidence to aid in selegtn accurate response was found to be
important for emotion recognition accuracy. Onadividuals have made a decision, the
ability to then assess the reliability of the demisand select out only accurate decisions
to act on was found to be important for better alogkills. As previously discussed,
accuracy discrimination ability may not be a preourfor filtering effectiveness, and in
contrast different abilities such as self-awaremeskexecutive functioning may lead to
effective response filtering. An important limitari to note however is that in the present
study, as social skills were self-rated, it is palssthat this resulted in the relationship
between meta-cognitive skill and social skillsdatussed in Chapter 3. Future research
should attempt to replicate the relationship betwmeta-cognitive skill and social skills

using objective observer rated social skills scales
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The question that remains is why both ToM and éffeaesponse filtering skills
independently contribute to social skills. As poasly mentioned, a potential
explanation for this is that ToM is an ability tleatls in making accurate judgments,
while filtering effectiveness then works to transléhese judgments into successful
behaviour by identifying judgments to use as thador behaviour. It is possible that a
global awareness of one’s ability to interpret abcues leads to developing effective
filtering skills, and that this occurs independgrtt developing skill in interpreting the
thoughts, feelings and intentions of others. Fameple, | may be aware that | have
difficulty accurately assessing when another’sntiga is to lie to me, therefore with this
awareness | will monitor the context of social ratgion to assess whether it may be a
situation in which someone may lie and | shouldrmee cautious about filtering my
judgments. This ability may work in parallel to MigM ability that enables me to
accurately assess whether or not someone is [yimg.argument is consistent with the
suggestion that these two abilities have an addéitect on social skills. That is, if |
have moderate ToM but poor filtering | will be acate a certain amount of the time due
to my moderate ToM abilities, leading to effectsaxial skill. Similarly if | have
moderate filtering skills but poor ToM abilitiesriay not make as many accurate
judgments about the thoughts and feelings of otlertsmy moderate filtering skills will
mean that | will only act on accurate judgmentgiadeading to effective social skills.
To fully understand how these two abilities conitéto social skill it will be important
for future research to examine the effects of ttamslties during live social interactions,
rather than assessing the relationship betweer tiabties when they are tested in
discrete laboratory-based tasks. The dynamic nafusecial interactions and the
likelihood that these abilities need to be usecbimbination to integrate the large

amounts of information processed in social situtjonean that these abilities may be
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used in a more inter-related way in live socialaitons. However, this is a question for
future research and for now the results of thegmestudy suggest that these abilities are

independently important for social skills.

Finally, while it has been suggested that a deficéxecutive functioning may
contribute to the difficulty a large group of inatluals with Asperger’s Syndrome had
engaging in effective response filtering, it iscafossible that this ability contributes to
the use of ToM ability during social interactioR®r example, some previous studies
have reported that there is a relationship betwWedv and executive functioning abilities
(Pellicano, 2007). However, since in the presardysiToM and meta-cognitive skill
functioned independently of each other, this sutggiaat different aspects of executive
functioning may be important for these two differabilities. It is likely that abilities
such as working memory and integrating a numbeues are likely to be important for
using ToM ability during a social situation. Foraexple, ToM may allow us to accurately
assess the thoughts, feelings, intentions and bmiravof someone, but it is executive
functioning that helps us to hold all of this infation in working memory so that it can
be integrated to come to a conclusion about the likesy emotion the person is
experiencing. In contrast, abilities such as safiitoring and response inhibition may be
important for filtering effectiveness. For exampdeying a social interaction these
abilities may allow us to continue to assess tkalyliaccuracy of judgments and select
out accurate judgments to use as the basis of memawhilst inhibiting responding on
the basis of judgments that are likely to be insatau This could be tested in future
research by assessing whether tests of theseatiffaspects of executive functioning do
show the expected relationships to ToM ability éiltdring effectiveness skill. This
would allow a more integrative understanding of hbe different cognitive processing

difficulties experienced by individuals with Asperts Syndrome work together to affect
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social skills. It would also allow greater understimg of the different pathways to target

in order to improve social skills for individualsttv Asperger’s Syndrome.

Summary

In conclusion, individuals with Asperger’s Syndromere found to have
difficulty accurately recognising emotions from ileexpressions. However, it was not
accuracy alone that was found to be importantdoras skills, but engaging in the
effective filtering of emotion recognition decisgrThis suggests that we need to
reconceptualise how it is we test emotion recognitibility if our goal is to understand
how this affects the social skills of adults witeperger's Syndrome. It was also found
that ToM and effective response filtering were dtga processes that are independently
important for the social skills of individuals wifksperger’'s Syndrome. Interventions to
improve social skills in adults with Asperger’'s 8yome may benefit from focusing
more on improving ToM and meta-cognitive skillsyifig to improve emotion
recognition accuracy alone is unlikely to improeeial skills. Furthermore, there is
evidence to suggest that difficulties with execaitiunctioning may also contribute to the
use of ToM abilities and effective response filtgrduring social interactions, and this is
an area for future research to investigate. Findllyill be important for future research
to begin to understand how these abilities worletiogr in real life social situations to
shape the social skills of individuals with Aspetg&yndrome. In real life social
interactions it is likely that a combination of seeskills needs to be used simultaneously
to rapidly assess the emotions of others and fatawppropriate behavioural responses.
Understanding how these different cognitive proessse involved in such real life
social situations will be central to getting closgunderstanding why individuals with

Asperger’s Syndrome experience difficulties intéragsuccessfully in the social world.
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