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Abstract
Recent research suggests that individuals with Autism Spectrum Disorder (ASD) are
unaware of their competencies in a variety of domains and overestimate their competencies
above what is normative in the general population. The current research contributes to our
understanding of self-perception in children with ASD by examining whether self-perception of
academic competencies differs in children with ASD compared to typically-developing (TD)
controls. It also examines whether estimations of competency change after providing feedback
on a task, and if parameters such as reaction time and confidence relate to perceptions. Finally, it
explores other possible factors that are related to self-perception.
Sixty participants, 10 to 15 years of age, completed academic tasks that consisted of
verbal and math questions. Participants were asked to predict their performance before and after
the tasks and were asked to rate their confidence in these predictions. The ASD group
significantly overestimated their performance compared to the TD group, before and after
completing the academic task. Overestimation occurred regardless of whether they were asked
how many questions they would answer correctly or incorrectly. There were no differences
between the groups on their confidence ratings of their performance on the tasks, suggesting that
children with ASD are not overly confident in their predictions. When provided with feedback,
the ASD group did not differ from the TD group in their perceptions. The ASD group was
significantly more accurate with their perceptions when receiving feedback compared to no
feedback, which suggests that they are able to process concrete feedback. Confidence ratings
were not related to making more accurate predictions, and the length of time participants took to
predict their performance did not affect accuracy in either group. Finally, the project examined
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two factors related to self-perception: episodic memory and social motivation did not predict
self-perception in either group.
This research provides insight into how individuals with ASD overestimate their
academic competencies and helps us understand more about whether children with ASD process
concrete feedback when self-evaluating. Future research should attempt to understand the
underlying mechanisms and function of overestimations of competencies.
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Chapter 1
Introduction
Self-perception is the ability to estimate one’s own competencies (Harter, 2012).
There is an accepted view that young children overestimate their competency. Young
children often think of themselves according to simple and observable features (Bandura,
1991), and their perceptions of their abilities are generally unrealistically positive
(Bjorklund & Green, 1992). This positive view leads to a sense of self-efficacy, which
serves as a protective influence that helps to motivate the child to continue on difficult
tasks (Hoza, 2000). As children age, they eventually become more accurate in their
estimations of their abilities, are more aware of where their skills lie, and understand
areas for improvement (Harter, 2012).
In some clinical populations (e.g., Obsessive Compulsive Disorder, AttentionDeficit/Hyperactivity Disorder, Oppositional Defiant Disorder, Autism Spectrum
Disorder), unrealistically positive views of competencies have been linked to an inability
to account for one’s own difficulties. If individuals are not able to view themselves in a
realistic manner they may be unable to modify their negative behaviors and may not seek
or accept help to try to improve their weaknesses (Storch, 2008). Despite the negative
consequences of holding such unrealistically positive views, there are also benefits to
overestimating one’s competency past the early developmental period, much like the selfefficacy seen in young children. For example, excessively positive views of the self in
children with Attention-Deficit/Hyperactivity Disorder (ADHD) and Oppositional
Defiant Disorder (ODD) may have a short-term buffering effect against depression
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(Scholtens, Diamantopoulou, Tillman, & Rydell, 2012). It is possible that the short-term
benefits of overestimating one’s competencies may be overshadowed by negative longterm effects of being incapable of recognizing and attempting to change deficits (Owens
& Hoza, 2003). Having an unrealistically positive view of the self may be protective,
although may cause problems in understanding and modifying areas of difficulty.
One population in particular that has been shown to overestimate their
competencies is Autism Spectrum Disorder (ASD). Although individuals with ASD
struggle across many domains of functioning, these individuals tend to overestimate their
abilities when asked about their symptomatology (e.g., Johnson, Filliter, & Murphy,
2009), social functioning (Nicpon, Doobay, & Assouline, 2010), and academic
competencies (Furlano, Kelley, Hall, & Wilson, 2015). It is possible that these
overestimations may be detrimental to individuals with ASD in some respects; for
example, they may interfere with the ability to reflect on a need to modify behavior in
certain social situations. However, they may also present unique protective influences.
This may be especially relevant for overestimation of academic abilities, which may
encourage individuals to remain engaged with a task they find difficult. As such, an
overestimation of academic competency may help children and adolescents to continue to
be motivated in school regardless of outcomes. It is therefore important to understand
more about how individuals with ASD overestimate their academic competencies, when
this overestimation occurs, and under what conditions.
The current research examines whether self-perception of academic competency
and confidence in ratings of competency differ in children with ASD compared to
typically-developing (TD) controls. It also examines whether estimations of competency
2

and confidence change after providing feedback on a task, and if different parameters,
such as reaction time and confidence, relate to an individual’s perception of competency.
Finally, it examines two factors related to self-perception, social motivation and episodic
memory. This dissertation was designed to provide insight into how and why individuals
with ASD overestimate their academic competencies and help us understand more about
whether children with ASD process concrete feedback when self-evaluating.
Self-Perception and Its Development
This section will first provide a general overview of the concept of self-perception
and how it has been conceived. Next, metacognition and the self will be discussed. It will
then examine how and when self-perception develops and changes throughout the
lifespan. Finally, it will introduce the idea of overestimating one’s competencies and will
discuss the advantages and disadvantages of having a positive view of the self.
The self.
Inquiry into the concept of the self dates back to the ancient Greeks and has
continued to evolve in its definition. Philosophers of past historical periods (for reviews
see Baumeister, 1987; Harter, 2012) and more recent researchers have offered their own
perspectives of the self. As such, notions of the self have been conceptualized in many
different ways. One of the most noteworthy examinations of the self comes from James
(1890), who introduced the “I-Self” and the “Me-Self”. James (1890) defined the “I-Self”
as “the actor or knower”, whereas the “Me-Self” was identified as “the object of one’s
knowledge”. James (1890) suggests that the “Me-Self” is a more conscious process that is
related to one’s self-esteem. Until recently, research has examined the “Me-Self”, with
many research studies on self-esteem and self-concept emerging in the 1970s (e.g.,
3

Montemayor & Eisen, 1977; Wylie, 1979). There was then a shift to a more cognitive
approach to the self. Many theorists thought of the self as a cognitive construct (e.g.,
Fisher, 1980), where representations of the self are said to be produced by past
experiences (Markus, 1977).
Researchers have also classified the self into three different categories; cognitive,
affective, and executive (Sedikides & Spencer, 2007). The cognitive self or selfknowledge, consists of everything that an individual understands about themselves (e.g.,
opinions, ideals) and helps them understand who they are (Sedikides & Spencer, 2007).
The affective self or self-esteem, is the awareness of the self that produces an affective
reaction (Sedikides & Spencer, 2007). Sedikides and Spencer (2007) suggest that
evaluations of the self can cause affective reactions that in turn may affect how an
individual thinks and acts. Finally, the executive self or self-regulation allows individuals
to regulate their thoughts and actions (Sedikides & Spencer, 2007). The executive self
aids in creating plans, focusing attention, and inhibiting (Vohs & Baumeister, 2004).
While there are many distinctions of the self, this paper will examine and discuss
self-perception, which is akin to “self-knowledge” or “the cognitive self”, and can be
defined as descriptions of the self that are evaluative in nature and make reference to the
positivity or negativity of one’s attributes (Harter, 2012). Self-perception is a result of
both social experiences and cognitive processes that develop throughout the lifespan.
Metacognition and the self.
An important ability that is said to underlie and is very closely linked to the
understanding of the self is metacognition. Metacognition has been broadly defined as
“cognition about cognition” or “thinking about thinking” (Flavell, 1979). Flavell’s (1979)
4

original model of metacognition included two components: metacognitive knowledge and
metacognitive monitoring. Metacognitive knowledge refers to what you know about
cognition and is the segment of your acquired world knowledge that has to do with
cognitive matters (Flavell, 1979). Metacognitive monitoring refers to how an individual
manages their own cognition and is used to control cognitive activities and to ensure a
goal has been met (Flavell, 1979).
More recently, metacognition has also been linked to information processing and
metacognitive processes can be seen as high-order cognitive processes that can be used to
regulate thinking and learning (e.g., Linden, Schneider, & Roebers, 2011). Schraw and
Moshman (1995) suggest three types of metacognitive processes: 1) Planning, which
includes selecting the appropriate strategies and assigning resources in order to perform a
task, 2) Monitoring, which is an individual’s awareness of their performance while taking
a task, and 3) Evaluation, which is being able to assess performance on a task after it is
completed. Metacognitive processes are crucial to learning and can improve performance
on tasks (Sternberg, 1998). As such, metacognition is essential for many important
abilities such as problem solving and reasoning. Metacognition is a critical part of
learning and individuals engage in metacognitive processes in everyday life.
Metacognitive processes have been found to impact how individuals think of their
competencies. As discussed above, James (1890) linked the self with cognition and
discusses “thinking about thinking” when referring to the difference between the “I-Self”
and the “Me-Self”. Researchers have suggested that the “Me-Self” can be thought of
metacognitive knowledge (Fox & Riconscente, 2008). Metacognition and self-perception
have also been empirically linked. Kruger and Dunning (1999) found that individuals
5

who had deficits in metacognitive skills overestimated their test performance. This
overestimation was due to the fact that individuals with deficits in metacognitive skills
had difficulty distinguishing accuracy from error (Kruger & Dunning, 1999). The study
in turn found that increasing participants’ metacognitive skills helped them recognize the
limitations of their abilities (Kruger & Dunning, 1999). Metacognitive monitoring is also
said to be related to being able to reflect on and evaluate one’s abilities, as self-perception
relies on the ability to introspect and activate mental representations about the self (Lyons
& Zelazo, 2011).
There has also been a relation between metacognitive processes, confidence
ratings, and self-perception. Individuals who have greater metacognitive abilities tend to
be more accurate in their estimations of competency and more confident in their ratings
of their estimations (Kelemen, Frost, & Weaver, 2000). As such, metacognition is a
concept that is closely linked to understanding the self. Metacognitive processes
influence how individuals self-evaluate when they are asked to report on their abilities.
Self-perception throughout the lifespan.
The self-perception of young children is often limited and they tend to
overestimate their competencies in a variety of domains. In the first years of life, young
children often display self-congratulatory behaviors, which may have an effect on how
they view their own competencies (Butler, 2005). Parents may encourage children to
boast about their abilities and performance as a means of fostering views of themselves;
however, as children age, the amount of self-congratulatory behaviours decreases over
time and are seen as less appropriate (Butler, 2005).
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In the preschool years, self-perception is unrealistically positive (Bjorklund &
Green, 1992) as preschoolers tend to think of themselves according to simple and
observable features and have trouble creating larger views of general self-concept
(Bandura, 1991). This positive view tends to lead to a positive sense of self-efficacy
which helps to motivate the child to continue on difficult tasks (Hoza, 2000). Having a
strong sense of self-efficacy is important in the preschool years. It not only allows the
child to believe that they have the skills and knowledge to master tasks, which helps them
to continue to work hard to solve problems, but it also allows them to quickly recover
from failure (Bandura, 1991). Preschoolers also conceive of their own abilities in a selfreferenced manner as they lack the ability to engage in social comparisons (Nicholls,
1984). Social comparison allows children to compare their performance to that of others
(Fischer, 1980), and without this ability, perceptions are unaffected by information about
other people’s performances, which can cause them to be unrealistic (e.g., Ruble,
Boggiano, Feldman, & Loebl, 1980). However, even after social comparison skills
develop, children continue to display overly positive views of the self, due to the fact that
they lack other cognitive abilities and social experiences that shape self-perception.
As children begin school, the classroom environment plays a role in how young
children view their competencies (Stipek & Daniels, 1988). Compared to elementary
school, kindergarten classrooms are often less structured and grades are not typically a
focal point of achievement, which can play a role in how young children think of
themselves (Stipek & Daniels, 1988). Research has shown that children in kindergarten
classrooms that have more structure and give more evaluative feedback tend to be more
realistic at estimating how they rank in their class (Stipek & Daniels, 1988).
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Metacognitive skills, such as planning, monitoring, checking, and reflection, also begin to
develop in school age children (Veenan & Spaans, 2005). These metacognitive processes
are said to predict learning performance and allow children to more accurately estimate
their performance on academic tasks (Veenan & Spaans, 2005).
In middle to late childhood, children begin to differentiate between abilities across
domains (Harter, 2012). For example, older children are able to distinguish that they
excel at math but are weaker in writing. Children at this stage are also able to conceive of
their abilities as a capacity relative to that of others, unlike younger children who base
their self-perception purely on their own performance (Nicholls, 1984). Increased
perspective-taking abilities allow children in middle childhood to realize that there is a
larger observing audience, which may lead to more accurate self-perception as they are
able to better understand how others view them (Harter, 2012). Children at this stage are
also able to engage in abstract thinking and self-reflection, which allows the child to
describe their traits as higher-order representations about the self in the form of trait
labels (Harter, 2012). For example, children and adolescents at this stage are better able
to understand that skills in academic subjects such as, math, science, and French fall
under the self-perception trait label of “smart” (Harter, 2012).
While estimations of competency become more realistic in adolescence and
adulthood, there still exists evidence that adults tend to think highly of themselves
(Taylor & Brown, 1988). Two of the most commonly studied phenomena include the
“better-than-average” effect and the optimism bias. Studies have found that individuals
often display a “better-than-average” effect, where individuals self-evaluate as being
more positive when comparing themselves to an average target (Alicke et al., 1995).
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Individuals also display an optimism bias, where they over report their chance for good
luck and under report their chance of bad luck (Alicke & Govorun, 2005); and have
overly positive self-perception and unrealistic optimism about the future (Taylor &
Brown, 1988). Whereas the “better-than-average” effect entails comparing the self to
average peer comparisons on behaviour and traits, the optimism bias involves
comparisons about life events.
Self-enhancement, which is a type of motivation that improves an individual’s
perception of the self, underlies both of the previously described phenomena (Sedikes &
Gregg, 2008). Self-enhancement occurs by increasing positive traits or decreasing
negative ones and helps protect the self (Sedikes & Gregg, 2008). People also have the
tendency to concentrate on their own characteristics when making comparisons, which
results in the tendency to believe that an individual’s own characteristics are better than
others (Alicke & Govorun, 2005). It is therefore possible that overestimations of
competency displayed in adolescence and adulthood are deliberately produced to enhance
views of the self. This differs from overestimations seen in young children, as children
may be less aware of their competencies. The current study expects that TD children will
be more aware of their competencies but may display slight overestimations of
competency in order to enhance the self.
The slight overestimation of competency seen in the general population appears to
be normative, and in fact, this bias in self-perception may be different in certain clinical
populations. Specifically, research has shown that adults with depression have been
found to exhibit much more realistic evaluations of the self (e.g., Lewinsohn, Mischel,
Chaplin, & Barton, 1980). Individuals with depression tend to have negative perceptions
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of the self and report feelings of worthlessness (Lewinsohn, Mischel, Chaplin, & Barton,
1980). Symptoms of depression affecting self-perception also extends itself to childhood.
Children who display depressive symptoms have been found to have less self-worth and
view their own competencies as being more in line with objective criteria, compared to
children who do not display depressive symptoms (Gladstone & Kaslow, 1995). Thus,
the current study will control for symptoms of depression to ensure that more realistic
perceptions of the self are not due to an underlying depressive disorder in individuals of
either group.
The consequences of overestimations of competency.
As stated above, there is a large amount of research that suggests that children,
adolescents, and adults endorse positive views of the self (e.g., Alicke & Govorun, 2005;
Bjorklund & Green, 1992) and that a realistic self-perception is related to symptoms of
depression (e.g., Lewinsohn, Mischel, Chaplin, & Barton, 1980). However, there are
conflicting views on whether possessing enhanced views of the self is beneficial or
detrimental. In childhood, possessing positive self-evaluations helps children respond
adaptively to negative feedback and persevere through difficult tasks in order to succeed
(Taylor & Brown, 1988). This is especially helpful in academic endeavors, as it promotes
children’s willingness to continue trying, rather than becoming defeated by challenges
they face at school. For example, self-efficacy is related to motivation and learning in an
academic setting (e.g., Schunk & Zimmerman, 2007).
Past childhood, however, overly positive estimations may have negative
implications. Researchers have found that having an unrealistically high self-regard may
reflect a maladaptive self-centered personality that impairs well-being (Colvin & Block,
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1994). Having an overly-positive view of the self may have short-term benefits but can
incur long-term costs. At first individuals with a greater sense of self are more well-liked,
but after a period of time, other people’s impressions become less favorable of the person
(Paulhus, 1998). In a study conducted by Paulhus (1998), individuals who had overly
positive views of the self made positive impressions during a first meeting and were seen
as agreeable, well-adjusted, and competent. However, after seven weeks, these
individuals were rated negatively by their peers, as they were said to exhibit more
narcissism and overly promoted themselves (Paulhus, 1998). As such, exhibiting
unrealistically high self-regard may be beneficial for a brief amount of time but can lead
to negative consequences.
Research suggests that the negative implications associated with holding
inaccurate self-perceptions are present not only in TD populations, but also in clinical
populations. For example, conduct problems and aggression have been found to relate to
overestimations of competency in children with ADHD, as children who overestimate
their competency may be more likely to respond to negative feedback with aggression
(McQuade et al., 2011). Children who lack awareness of their competencies may have
difficulty regulating their behaviour when they are given feedback (McQuade et al,
2011). Being unaware of one’s symptomology may also make it so that the individual has
difficulty accounting for their deficits and thus will be unable to make an effort to address
problems (Storch et al., 2008).
It is possible however, that having unrealistically positive views of the self in
terms of academics, in both clinical and nonclinical populations, may be beneficial, as
this overestimation may serve as a protective factor. If children and adolescents did not
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have unrealistically positive views of themselves, they may not be motivated to continue
on tasks that they failed in the past. This overestimation may help them to continue to be
motivated in academic endeavors regardless of the outcome. On the other hand, overly
positive views of the self in domains related to social functioning or symptomology may
be more detrimental, especially for individuals in clinical populations, as individuals may
be unaware of their deficits and may not understand that they may need to modify their
behaviors.
Self-Perception in ASD
The following section will outline self-perception in ASD. First, I will give a brief
overview of ASD as a neurodevelopmental disorder and will discuss the comorbidity of
ADHD in ASD. I will then examine research that suggests that individuals with ASD
tend to overestimate their abilities, above and beyond the general population, in terms of
their symptomology, social functioning, and academic abilities.
ASD.
ASD is a neuro-developmental disorder “characterized by persistent deficits in
social communication and social interactions, as well as restricted and repetitive
behaviours and interests” (APA, 2013, p. 50). Individuals with ASD display “deficits in
social-emotional reciprocity, nonverbal communicative behaviors, and have deficits in
creating, maintaining, and understanding relationships” (APA, 2013, p. 50). According to
the Centre for Disease Control and Prevention, about 1 in 68 children have ASD and it is
diagnosed approximately 4.5 times more in boys than in girls (Christensen et al., 2016).
Psychiatric disorders are extremely common in individuals with ASD, with 70%
of individuals with ASD having one comorbid disorder and 41% having two or more
12

(Simonoff et al., 2008). The diagnoses that are most often seen are Social Anxiety
Disorder, Attention-Deficit/Hyperactivity Disorder (ADHD), and Oppositional Defiant
Disorder (Simonoff et al., 2008). Research has shown that 31% of children with ASD
meet diagnostic criteria for ADHD, and 24% exhibit subthreshold clinical ADHD
symptoms (Yervs et al., 2009). Based on the DSM 5, individuals can receive a codiagnosis of ADHD and ASD (APA, 2013). It has been suggested that there is a degree of
overlapping characteristics between ASD and ADHD diagnostic criteria, which results in
a large number of individuals with this comorbid diagnosis (Mazefsky et al., 2012).
Children with ADHD are said to have social and behavioural problems, much like those
with ASD. As compared to their peers without ADHD, children with ADHD have fewer
friendships, are rejected by their peers in school more often, and have increased negative
communication with their mothers (Pelham & Bender, 1982). There is also a large body
of literature that suggests that children with ADHD have inflated self-perception in a
variety of domains (for review see Owens et al., 2007). As such, the current research
examines the relation between ADHD symptomology and self-perception.
Overestimations of competency in ASD.
Young children with ASD display components of self-awareness; they are aware
of their bodies in relation to the physical environment (Mitchell, 1993) and are capable of
self-recognition at a typical mental age (Neuman & Hill, 1978), suggesting that they are
at least aware of the “I-Self” (James, 1890). By comparison, an increasing amount of
research has suggested that children and adolescents with ASD tend to be unaware of
their competencies and tend to overestimate their abilities above and beyond what is
normative in the general population.
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Impairments in Theory of Mind, or “the ability to attribute mental states to other
people” (Baron-Cohen, 2001, p.37), has been well-documented among individuals with
ASD (e.g., Baron-Cohen, 2001). Frith and Happé (1999) suggest that the cognitive
mechanisms underlying Theory of Mind are the same mechanisms that are required for
attributing mental states to the self. It is possible that due to these pronounced Theory-ofMind deficits, individuals with ASD may be as unaware about their own thoughts as they
are about the thoughts of others (Ruffman, 1999). Rather than solely examining Theory
of Mind when discussing self-perception in ASD, research has begun to examine how
individuals with ASD respond when they are asked to evaluate their competencies in
terms of their symptomatology, social functioning, and academic abilities.
Self-perception of symptomatology.
Several studies have shown that children and adolescents with ASD minimize
their deficits when asked about their symptomatology. Johnson, Filliter, and Murphy
(2009) examined how children and adolescents with ASD thought of their autism-related
symptoms. They compared self- and parental-reports of the Autism Spectrum (BaronCohen, Wheelwright, Skinner, Martin, & Clubley, 2001), Empathy (Baron-Cohen &
Wheelwright, 2004), and Systemizing Quotients (Baron-Cohen, Richler, Bisarya,
Gurunathan, & Wheelright, 2003) in children and adolescents with ASD and TD controls.
The results demonstrated that compared to parental reports, participants with ASD
described fewer traits related to autism and more empathy, while there was no difference
between parental and youth report in the TD controls (Johnson et al., 2009).
Green and colleagues (2000) conducted a study which examined self-perception
in adolescents with Asperger’s Disorder. The results demonstrated that 50% of the
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participants’ caregivers thought that their children were aware of their autistic
symptomology (Green et al., 2000). When the experimenters rated the participants on
their self-perception of their own symptoms, they reported that even fewer participants
with Asperger’s Disorder (15%) had a realistic view of their deficits (Green et al., 2000).
Further, 30% of participants with Asperger’s said that they did not display difficulties or
were different compared to others (Green et al., 2000). As such, research suggests that
children and adolescents with ASD tend to overestimate their competencies when asked
about their symptomology.
Self-perception of social functioning.
Research has shown that compared to TD controls, children with ASD are less
likely to seek interactions with their peers, have less social exchanges with their peers,
and spend increased amounts of time playing in a non-social context (Lord & MagillEvans, 1995). Similar to the biased self-perception of their symptomatology, research has
demonstrated that individuals with ASD do not comprehend the scope of their social
deficits. For example, in one study, children with high-functioning ASD rated themselves
as having much better social competence compared to parental and teacher reports
(Vickerstaff, Heriot, Wong, Lopes, & Dossetor, 2007). Similarly, Koning and MagillEvans (2001) found that adolescents with Asperger’s Disorder reported that they had
increased social skills compared to parental reports. Knott and colleagues (2006) found
that compared to parental report, children and adolescents with ASD self-report higher
levels of communication and social competency.
Schriber, Robins, and Solomon (2014) evaluated self-perception of personality in
youth with and without ASD by comparing participant and parental reports of the Big
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Five traits. The study found that both youth with ASD and TD controls had similar
responses compared to their parents about their personality traits except for the
Extraversion domain (Schriber et al. 2014). Even though the authors hypothesized that
individuals with ASD would have lower Extraversion, due to their inherent diagnostic
deficits, they found that the ASD group overestimated their level of Extraversion
compared to parental report (Schriber et al. 2014). The authors suggested that this
overestimation is possible as individuals with ASD may use more temporary and fleeting
reference points, for example, creating their report based on their last social interaction,
when reporting on their Extraversion levels (Schriber et al. 2014). They also found that
the ASD group provided overly favourable reports of their personality, whereas the TD
group provided unfavourable reports, relative to parent reports (Schriber et al., 2014).
Overall, individuals with ASD overestimate their competencies when asked about their
social functioning.
Self-perception of academic competency.
While the majority of previous literature on self-perception in ASD has focused
on examining symptomatology and social functioning, areas in which individuals with
ASD inherently have difficulty, fewer studies have looked at the academic domain. In
children and adolescents with high-functioning autism (i.e., full-scale IQ above 70),
reading, math, and writing skills are generally found to be relative to IQ level (Mayes &
Calhoun, 2008). Generally, basic academic skills in higher-functioning children and
adolescents with ASD tend to be intact, with the majority of weaknesses lying in the
areas of organization skills, attention, complex processing across domains, and listening
and reading comprehension (Whitby & Mancil, 2009). It has been suggested that the
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academic weaknesses that children with ASD display may be related to impairments in
metacognition, specifically metacognitive monitoring (Grainger, Williams & Lind, 2014).
For example, research has shown that metacognitive training programs may aid in
improving reading comprehension, which is an area that individuals with ASD have
difficulty in (Jones et al., 2009). Thus, basic academic skills tend to be relatively intact in
individuals with ASD, however, they display impairments in academic skills relating to
metacognition.
It has previously been shown that children and adolescents with ASD
overestimate their academic abilities. Furlano, Kelley, Hall, and Wilson (2015) assessed
how self-perception of academic ability in children and adolescents with ASD, aged 12 to
18 years, differed from their TD peers. To test self-perception, we used objective
academic tasks, a verbal and a math task, and asked participants how well they thought
they did before and after the tasks. We found that participants with ASD overestimated
their academic competency compared to their TD peers both before and after they
completed the tasks. However, no differences were found between the ASD and TD
groups’ actual performance on the tasks. These results suggest that individuals with ASD
overestimate their competency on objective academic tasks, on which they are not
underperforming, compared to their TD peers. The current research will expand and build
upon these results to further test academic self-perception in children with ASD.
The Importance of Feedback in Self-Perception
The following section will discuss the importance of feedback in self-perception
and will outline how feedback can influence how individuals think of their competencies.
It will then examine how individuals with ASD respond to feedback.
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Individuals track and update perceptions of their abilities in order to create an
accurate view of their competencies. The Bayesian approach, which considers
probabilities to be degrees of belief (e.g., Oaskford & Chater, 2001), can be used to make
sense of experiences, including estimations of one’s competency. A Bayesian inference
has the following form: If an individual makes an observation, what will come of their
belief? (Moutoussis, Fearon, El-Deredy, Dolan, & Friston, 2014). Moutoussis and
colleagues (2014) state that if a new observation is different than the current belief
framework, then the framework has difficulty with predicting the observation and needs
to be updated in order to more accurately describe the situation. The Bayesian approach
essentially encompasses this updating of beliefs, which adjusts the model to make new
and unexpected data less unpredictable (Oaskford & Chater, 2001). This framework
applies to all beliefs, including beliefs about the self, and can be useful in understanding
how individuals understand their own competencies (Moutoussis, et al., 2014).
Individuals use their perceived mastery, understanding, and knowledge in order to assess
their abilities and to assess the difficulty of a presented task (Nicholls, 1984). After
receiving feedback on their performance on a specific task, an individual may track this
feedback and update his or her existing belief framework.
Individuals also judge levels of ability by using other people’s perceived
judgements of the self. Cooley (1902) proposed the “looking glass self” which states that
an individual’s self-perception is based on how that individual believes that others
perceive him. The process has three steps; first the individuals imagine how they appear
to another person, next they envision which judgements can be created based on that
appearance, and finally they envision how the person feels about them, based on the
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judgments made (Cooley, 1902). Essentially, it states that self-perception is determined
by the views of others and other researchers have confirmed that other people’s
perceptions are an important part of the self and have a very strong effect on an
individual’s self-perception (Tice, 1992). This suggests that individuals are constantly
utilizing feedback from a variety of sources in order to understand more about the self.
Being able to monitor and utilize feedback is also an important aspect of
metacognition which ties into how individuals think of their competencies. Information
gained by monitoring feedback allows individuals to control their learning efficiently
(e.g., Nelson & Naren, 1990). As such, being able to utilize and incorporate feedback and
subsequently having an awareness of where difficulties lie can improve learning ability
(Grainger, Williams & Lind, 2014). For example, when studying for a test, if individuals
can accurately evaluate the type of information that they already understand, they will be
able to spend their time more efficiently by studying subjects that they have difficulty in
(Grainger, Williams & Lind, 2014). Thus, the ability to understand and utilize feedback is
crucial to understanding the self and may lead to greater academic achievements.
One important type of feedback is performance-related feedback from parents and
teachers (Horn & Amorose, 1998). The ways in which adults react to a child’s or an
adolescent’s performance can positively or negatively influence the child’s perception of
competence. Nicaise, Cogérino, Bois, and Amorose (2006) examined how perceived
teacher feedback in a physical education class was related to perception of competence in
TD students. The study found that the influence of teacher feedback on school-age girls’
perception of competence was strong, while there was little relationship for boys (Nicaise
et al., 2006). There are also studies that examine performance-related feedback from
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coaches in organized sports and how this affects players’ perception of competence.
Research suggests that coaching feedback directly relates to the athletes’ perception of
their own behaviour (Horn, 2002). Amorose and Horn (2000) found that athletes who
receive positive and informative feedback, less criticism, and who described that coaches
ignored their performance less often, tend to report more positive achievement-related
outcomes, which includes greater self-perception of athletic competencies.
Feedback in an academic setting has also been shown to increase student selfefficacy. Schunk (1983) found that self-efficacy improves when students are given
feedback that is immediate and repeated when working on a task in school. The study
also concluded that students work harder, have more motivation, and report greater
efficacy for future academic endeavors when they are instructed to attribute feedback to
their own hard work (Schunk, 1983). Student self-efficacy is receptive to deviations in
academic instructional experience, such as the use of feedback, and plays a role in their
development (Pajares & Schunk, 2001). As such, feedback plays an important role in
self-perception and will be examined in the current study.
Feedback in ASD.
Feedback is an important aspect of understanding how individuals with ASD view
themselves. Research suggests that the ability to process feedback is relatively intact in
individuals with ASD. Both children and adults with ASD have been shown to use
external and concrete feedback comparably to their TD peers but have deficits in
understanding internal and more abstract feedback, such as a high-five (Larson, South,
Krauskopf, Clawson, & Crowley, 2011). Ingersoll and colleagues (2003) found that
young children with ASD are better at imitating how to use toys when it is related to
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sensory feedback rather than more abstract social feedback. This inability to process
social feedback is reinforced by the fact that children with ASD display a pronounced
reduction in response to social rewards compared to monetary rewards (Zeeland,
Dapretto, Ghahermani, Poldrack, & Bookheimer, 2010). Zeeland and colleagues (2010)
found that when examining neural response to different types of rewards, children with
ASD have reduced neural responses to social rewards compared to monetary rewards.
Thus, individuals with ASD are able to process concrete feedback but have difficulty for
more social and abstract types of feedback.
Many treatment programs for individuals with ASD highlight the importance of
concrete feedback, which includes using schedules and routines that have explicit and
step-by-step instructions and corrections. One example is Early Intensive Behavioural
Intervention which provides treatment for young children with ASD. These interventions
are based on principles of operant learning and use strategies of reinforcement,
extinction, feedback, and prompting, to teach children language, imitation, and social
interaction skills (e.g., Peters-Scheffer, Didden, Korzilius, & Sturmey, 2011).
Feedback is also regularly utilized in academic settings for students with ASD.
For example, in a study conducted by Bosseler and Massaro (2003), participants with
ASD were given feedback based on if their answers were correct and incorrect (i.e.,
smiling or angry faces) in order to learn new vocabulary. The study found that students
identified more vocabulary when feedback was utilized (Bosseler & Massaro, 2003).
Pennington and colleagues (2012) also found that providing students with ASD with
auditory feedback resulted in them making significant gains in constructing sentences.
While individuals with ASD have been shown to overestimate their competencies, it is
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possible that after receiving feedback, individuals with ASD will be more able to track
and update their estimations of their own competencies.
Factors Relating to Self-Perception
Given the importance of perceived competence, a key question in self-perception
research involves asking about the information individuals use to evaluate their abilities.
From cognitive abilities to social experiences, there are many factors that can shape how
individuals view their own competencies. The following section will first discuss how
cognitive abilities and social experiences may shape an individuals’ self-perception. It
will then provide an in-depth discussion of two factors related to self-perception: episodic
memory and social motivation, and will examine how these factors are important for an
accurate view of one’s competencies.
Cognitive abilities.
Overestimations in young children tend to be quite normative as they are often
due to cognitive limitations rather than an effort to mislead individuals into thinking that
they are better than they are (Harter, 2012). Young children lack certain cognitive
abilities, such as social comparisons, perspective-taking abilities, and episodic memory,
which are needed to process an accurate view of the self (Harter, 2012). For example,
researchers suggest that overestimations of competencies come from young children’s
inability to utilize social comparison information (Ruble & Frey, 1991). Using social
comparison for self-perception requires that individuals be able to compare their own
abilities to someone else’s abilities, which is a skill that is not yet developed in young
children (Harter, 2012). Young children also do not have fully developed metacognitive
monitoring skills, which aid in reflecting and evaluating one’s performance (Lyons &
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Zelazo, 2011). Lacking metacognitive abilities would make it difficult for children to
have an accurate view of the self as they may be unable to introspect and activate mental
representations about the self. Young children also lack Theory-of-Mind understanding,
which is involved in utilizing the opinions that others have of you to shape the self
(Selman, 2003). This inability to comprehend that individuals may be critical of the self
may lead young children to persist in overly positive evaluations (Harter, 2012).
Furthermore, young children have difficulty in differentiating between their desired and
their actual competence, which may cause them to describe their talents from their ideal
self rather than their real self (Harter, 2012). As such, lacking underlying cognitive
abilities related to self-perception would make it difficult for young children or for
individuals with cognitive deficits to possess accurate views of the self.
Social experiences.
The positive views of the self that older children, adolescents, and adults have
may be more related to social experiences than to cognitive limitations. As mentioned
above, adults display the “better-than-average” effect and the optimism bias which are
said to stem from self-enhancement motives (Taylor & Brown, 1988). This
overestimation of competence can be said to be deliberately produced to enhance views
of the self. Adolescents are often preoccupied with how their peers perceive them and are
thus more at risk for greater fluctuations in how they perceive themselves (Harter,
Stocker, & Robinson, 1996). This preoccupation with how other people think of them
may lead adolescents to exaggerate their competencies when asked, which allows them to
hide their difficulties and display confidence.
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One example of this exaggeration of competence is the self-protective hypothesis
which has been theorized as one of the factors underlying positively-biased illusions in
children with ADHD (Owens et al., 2007). This hypothesis suggests that when children
with ADHD encounter a task that they deem difficult, they may attempt to hide their
deficits by overstating their abilities (Diener & Milich, 1997). It is therefore possible that
children with ADHD use overestimating their abilities as a way to protect how they feel
about themselves (Evangelista et al., 2008). For example, research has shown that
children with ADHD greatly over report their abilities in areas that they find to be the
most difficult (Evangelista et al., 2008). Overall, social experiences can shape how an
individual perceives their competencies and can cause individuals to deliberately
exaggerate their competencies.
Factors being examined in the current study.
The current research study will explore two factors that potentially relate to selfperception; episodic memory and social motivation, and will examine how these factors
are important for an accurate view of one’s competencies. Episodic memory is a
cognitive ability that affects self-perception while social motivation is a social factor that
may influence how individuals describe their attributes. Past research supports the
possibility that children with ASD are less aware of their competencies and will greatly
overestimate due to deficits in certain cognitive abilities necessary for an accurate selfperception. On the other hand, TD children, who do not have pronounced deficits in
cognitive abilities, are more aware of their abilities but may be influenced to overestimate
their competencies in order to enable more positive interactions.
Episodic memory.
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Episodic memory can be defined as memory for specific events that happened at a
certain time and place (Tulving, 1972). In contrast to a generic event memory, which
refers to things that often happen a certain way, an episodic memory refers to something
that happened one time (Tulving, 1972). Autobiographical memory, which may be
considered a type of episodic memory, refers to a specific, personal, long-lasting and
significant memory (Nelson, 1993). It is said to be different from episodic memory as it
forms a person’s personal life history and has great importance to understanding that
person’s life (Nelson, 1993). Children display a lack of memories from the first years of
life, which is often referred to as childhood amnesia (Nelson, 1989). Many people can
remember a few brief episodes dating from their third or fourth year; however, these
memories are not episodic and are instead labeled as fragment memories as they usually
involve a brief scene that lacks any temporal or spatial context (Robinson, 1986). The
first fragment memories date on average from the age of three and a half, with females
tending to recall episodes from a slightly earlier age than males (Dudycha & Dudycha,
1933). Fragment memories at this age are often characterized by imagery and the
presence of emotion (Robinson, 1977).
At approximately 5 or 6 years of age, memory begins to take on a narrative aspect
where children can recall ongoing sequences of events in which memories are embedded
(Tessley, 1991). Based on children’s free recall of episodic memories, it has been
concluded that the ways of organizing and understanding reality are steady from early
childhood into adulthood (Nelson, 1993). As such, children are able to accurately recount
memories similarly to adults.
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It has been theorized that the self and episodic memory are greatly intertwined.
The relation between episodic memory and the self is a dynamic process whereby the self
and memory build, establish, and give meaning to one another (Tessler & Nelson, 1994).
The events that people recall from their lives, including the content and experience of
these memories, can influence their sense of self (Tessler & Nelson, 1994). Episodic
memory retrieval has been suggested to involve understanding that the person doing the
experiencing now is the same as the person who did it initially (Wheeler, Stuss, &
Tulving, 1997). Individuals must remember their past experiences and be able to place
themselves in that experience in order to understand their own competency (Lind &
Bowler, 2009).
Neuropsychology research, however, has challenged the link between episodic
memory and self-perception, suggesting that individuals have self-schemas that are
composed of static representations of the self that can be retrieved without having to
reference memories (Sedikides, & Spencer, 2007). For example, people with severe
retrograde amnesia are still are able to report accurately on their personality, which
suggests that individuals do not always access autobiographical experiences when they
are asked to give abstract self-descriptions (e.g., Klein, Loftus, & Sherman, 1992).
However, these results are only found when individuals are asked about their
personalities, which are often engrained in these more static representations of the self,
and not about specific skills (Wilson & Ross, 2000). These results are also found in
adults, who have more stable views of the self, while children are constantly updating and
building their sense of self (Wheeler, Stuss, & Tulving, 1997). As such, the current
research will examine the relation between episodic memory and self-perception of
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academic abilities. Individuals who have difficulty recalling past experiences may be
unable to accurately report how they think they will do on an academic task.
Episodic memory in ASD.
Individuals with ASD are generally able to perform well on tasks that involve
using semantic memory but perform poorly on tasks that involve episodic memory (Lind
& Bowler, 2009). For example, individuals with ASD are often skilled at rote
memorization (Bennetto et al., 1996), and individuals with high-functioning autism often
have a great affinity for memories of facts (Shalom, 2003). Researchers have suggested
that individuals with ASD have difficulty with memory tasks that involve the use of
episodic memory and cannot be compensated for using semantic memory process
(Bennetto et al., 1996). Individuals with ASD also have deficits in the organization of
information in memory, which is related to episodic memory (Renner, Klinger, &
Klinger, 2000), and have difficulties recounting events that happened to them (e.g., Crane
& Goddard, 2008). There is mixed evidence on free-recall of information, which is said
to directly relate to episodic memory retrieval (e.g., Wheeler, Stuss, & Tulving, 1997), in
individuals with ASD. Some research suggests that individuals with ASD have
difficulties in delayed free-recall tasks (e.g., Boucher, 1981), while others found that
delayed free recall is unimpaired relative to ability-matched controls (e.g., Ameli et al,
1988; Renner, Klinger, & Klinger, 2000). This mixed pattern of results may occur
because individuals with ASD compensate in some free-recall tasks using semantic
memory.
Episodic memory deficits in individuals with ASD may be due to the fact that
they have difficulty communicating their feelings to others, and thus do not have the
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opportunity to revisit events within their emotional context and may have difficulty
consolidating memory in this way (Millward, Powell, Messer, & Jordan, 2000).
Individuals with ASD have also been shown to have deficits in characterizing and
understanding changes over time (Boucher, 2007). This suggests that compared to their
TD peers, children with ASD may be less able to reflect on the self from different time
points, which may impact their self-perception (Lind & Bowler, 2009). If a child with
ASD has difficulty with considering representations of the self from different time points,
they may not be able to place themselves in a past experience. For example, if a child
who lacks this ability is asked how they are at math, they would have difficulty
envisioning themselves taking a previous math test. If they are unable to picture
themselves in that moment, it may be challenging to recall how they did on the test and
thus they would, in turn, have difficulty creating an accurate self-perception.
Social motivation.
The motive to engage in and maintain social interactions and relationships is a
powerful force that guides human behaviour. An individual’s ability to cooperate and
interact with others is driven by various social motives (Dunning, 2011). Social
motivation is fundamental to sociability as humans require social contact, and this
motivation is vital to the maintaining a sense of adjustment and identity (Baumeister &
Leary, 1995). Social motivation manifests itself behaviourally through: 1) social
orienting, where attention is given to objects with social importance, 2) seeking and
liking, where individuals consider social interactions rewarding, and 3) social
maintaining, where individuals have a desire to preserve and improve relationships
through interpersonal behaviours (Chevalier, Kohls, Troiani, Brodkin, & Schultz, 2012).
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It has been suggested that social motivation influences how an individual
perceives and reports their performance. A positive perception of the self is an important
part of social life and aids in positive social interactions (Tesser, 1986). The SelfEvaluation Motivation Model (Campbell & Tesser, 1985) assumes that adults behave in a
manner that will maintain or increase the evaluation of the self and that one’s relationship
with others has an impact on these evaluations. An increased desire to maintain positive
social interactions may cause individuals to overestimate their competencies (Tesser,
1986). An individual who is concerned about their social judgments may be more
inclined to say that they are better at something than they are in order to endorse more
positive social interactions. Research has also suggested that individuals tend to prefer
positive disclosures from others. Miller, Cooke, Tsang, and Morgan (1992) asked
participants to rate characters who revealed traits of themselves in a boastful, positive, or
negative fashion, and found that individuals who boasted or spoke positively were
viewed as more competent than those who spoke negatively. They also found that
positive disclosures were best liked, which suggests that individuals prefer when people
tend to be more positive when describing their competencies (Miller et al., 1992). Related
to social motivation is self-presentation, which is the effort to shape how other people
think of the self (Levine & Feldman, 1997). These self-presentative behaviours are
motivated by wanting to make a good impression on other people (Leary & Kowalski,
1990). Thus, individuals may describe positive qualities about the self, whether they are
true or not, in order to promote positive interactions.
Self-enhancement processes have also been found in middle childhood. Children
at this age begin to become worried about how other people view them (Harter, 2012)
29

and research has suggested that children overestimate their competencies in order to both
self-enhance and protect their self-esteem (Alicke & Sedikides, 2009). Research
conducted by Thomaes, Brummelman, and Sedikides (2017) examined if children hold
positively-biased views of the self and why this might occur. The study tested 9-12 year
olds and concluded that children may be overestimating their competencies and
downplaying their negative traits due to the fact that they are trying to protect their selfesteem (Thomaes, Brummelman, & Sedikides, 2017). As such, children’s self-perception
may be influenced by social motivation. The current research will examine the relation
between social motivation and self-perception of academic abilities. Individuals who
have a stronger desire to engage in and maintain social interactions may be more inclined
to over-report their competencies.
Social motivation in ASD.
Deficits in social motivation mechanisms can be seen as a primary deficit in
individuals with ASD (Chevalier, Kohls, Troiani, Brodkin, & Schultz, 2012). Individuals
with ASD tend to have difficulties with social orienting, social seeking and liking, and
social maintaining (Chevalier et al., 2012). Eye-tracking experiments have demonstrated
that children with ASD have deficits in orienting to social stimuli, where they tend to
examine the background of social pictures rather than the characters (e.g., Riby,
Hancock, Jones, & Hanley, 2013). Children with ASD are impaired at initiating and
responding to other people’s attempts at joint attention (Lekam & Ramsden, 2006).
Research has also shown that children with ASD demonstrate less preference for
collaborative activities (Liebel et al., 2008). For example, children with ASD are less
likely to suddenly help an experimenter in tasks that are aimed at eliciting spontaneous
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collaborative engagement (Liebel et al., 2008). Individuals with ASD have also been
found to self-report less pleasure in social situations (Chevallier, Grezes, Molesworth,
Berthoz, & Happé, 2010) and display fewer social maintenance strategies, such as hiding
affect (Babaro & Dissanayake, 2007), or displaying social laughter in an appropriate
situation (Hudenko et al., 2009). Children with ASD also place less emphasis on
preserving their reputation and self-esteem (Chevalier et al., 2012). Chevallier,
Molesworth, and Happé (2012) tested reputation management in a group of children with
ASD and found that participants were not influenced by the experimenter’s presence
when rating the quality of the experimenter’s drawing. These results suggest that children
with ASD have less social interest and are less concerned about how other people think
of them (Chevallier, Molesworth, & Happé, 2012). As such, children with ASD may be
less inclined to over-report their abilities in order to maintain social interaction and
instead may overestimate because they are unaware of their competencies due to their
difficulties with cognitive abilities that underlie self-perception.
Current Study
The current study aims to provide the field with a better understanding of how TD
children with children with ASD self-evaluate their academic capabilities, which is an
understudied yet important area. Sixty participants, aged 10 to 15 years, were included in
the final sample. This age range was chosen as children aged approximately eight years
begin to make targeted judgements about their competencies in different domains (Harter,
2012). Since this is the developmental period when mature self-perception begins to
develop in TD children, 10 to 15 years was chosen to ensure that participants would be
able to make targeted judgments about their competency. When assessing self-perception,
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the current study also controlled for depression, as symptoms of depression may be
related to self-perception in children (e.g., Hoza et al., 2002, 2004).
To assess self-perception of academic competency, participants completed three
conditions of an academic task and were asked to predict their performance both before
(pre-task) and after (post-task) the tasks. Participants were asked both pre-task and posttask estimations of competency as these estimations may entail different cognitive
abilities. Compared to post-task ratings, pre-task ratings may be thought of as a more
global type of question. Since the participant has not yet completed the task, they do not
have a true indication of how they will perform on the task. Instead, in order to answer,
the participant may have to recall similar experiences that they had in the past (e.g., how
they did on a similar test in school) and then create an idea of how they are going to do
based on previous experiences. The tasks used in the study were academic tests that
encompassed both verbal and math questions. Participants would have been familiar with
these school-type tasks and thus should have been able to predict how they would do on
them.
Perceived performance for the Correct condition was assessed by asking
participants how many questions they thought they would answer correctly before the
task (pre-task). After participants completed the task they were asked how many
questions they answered correctly (post-task). In the Incorrect condition, participants
were asked how many questions they thought they would answer incorrectly before the
task (pre-task) and were asked how many questions they answered incorrectly after the
task (post-task). In the Feedback condition, participants received feedback after every
question answered. In this condition, participants were only asked a post-task estimation
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of competency, as the study was only interested in using this condition to examine
whether self-perception would be more accurate after receiving feedback on a task.
Overall, the current study examined four main research questions: 1) Does selfperception of academic competency and confidence in children with ASD differ from TD
controls?, 2) Do estimations of competency and confidence change after providing
feedback on a task?, 3) How do different parameters relate to an individual’s perception
of their competency?, and 4) Do social motivation and episodic memory predict
estimations of competency in children?.
Hypotheses.
Research question 1.
Based on previous research that demonstrated that children with ASD tend to
overestimate their competency (Furlano, Kelley, Hall, & Wilson, 2015), I hypothesized
that children with ASD would overestimate their competencies before and after
completing the Correct and Incorrect conditions of the task compared to TD controls,
while controlling for depressive symptoms. I predicted that the ASD group would not
overestimate their competencies compared to the TD controls in the Feedback condition,
as individuals with ASD tend to understand concrete feedback similarly to TD
individuals (Larson et al., 2011). I also hypothesized that the ASD group would have
higher confidence ratings in all conditions compared to TD controls due to the fact that
they overestimate their performance and are therefore more likely to be more confident in
their answers (Moore & Healy, 2008).
Research question 2.
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I also examined how estimations of competency and confidence change after
providing feedback on a task. I hypothesized that the Feedback condition would have the
most accurate estimations of competency compared to the Correct and Incorrect
conditions in both groups, as individuals track and update perceptions of their abilities in
order to create an accurate view of their competencies (Moutoussis et al., 2014). I also
hypothesized that the Feedback condition would have the highest confidence ratings in
both groups, as individuals will be more confident in their estimations after receiving
feedback on their performance. I did not expect to find a difference between the Correct
and Incorrect conditions as the academic task was objective in nature, which would allow
participants to be able to accurately conceptualize how many questions they answered
both correctly and incorrectly.
Research question 3.
To evaluate how different parameters relate to perceptions of competency, I
examined if there was a relation between a participant’s confidence rating and their selfperception score. I predicted that there would be a significant relation, whereby
participants who were more accurate in their estimation of their competency would be
more confidence in said rating (Kelemen, Frost, & Weaver, 2000). I also examined the
relation between reaction times in the pre-task and post-task rating questions and selfperception in both groups. While there is very little research on the topic, I predicted that
those who were more accurate would have longer reaction times when answering the
rating questions, as they may take more time to think of their experience and may
therefore be able to more accurately judge how they would or did do on the task
(Robinson, Johnson, & Hendon, 1997).
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Research question 4.
Finally, I examined if episodic memory and social motivation predict
overestimations of competency. Episodic memory was tested using both the free-recall
task from California Verbal Learning Test – Children’s Version (CVLT) and the
Autobiographical Memory Task (Crane & Goddard, 2008), which examines memory for
personally experienced events. I hypothesized that increased episodic memory would
predict a more accurate estimation of competency in the pre-task estimation in the ASD
group, but less so in the TD group, while controlling for working memory and depressive
symptoms. I controlled for working memory when assessing episodic memory as
working memory has been shown to have an influence on episodic memory performance
(e.g., Ranganath, Johnson, & Eposito, 2003). Children with ASD may be less aware of
their competencies and overestimate due to deficits in certain abilities necessary for an
accurate self-perception, such as episodic memory.
To assess social motivation, the Social Goals Scale (Rudolph, Flynn, Abaied,
Sugimura, & Agoston, 2011) was used. I hypothesized that in the TD group, increased
social motivation would predict a more biased self-perception, controlling for depressive
symptoms. The ASD group would not be influenced to overestimate in order to promote
positive social interactions (e.g., Chevallier et al., 2010), and thus overestimations would
not be related to social motivation in this group.
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Chapter 2
Methods
Participants
Thirty-four individuals with ASD1 and 41 TD individuals were tested (N = 77).
After the data of several participants were eliminated for the reasons listed below, 30
individuals with ASD and 30 TD individuals were included in the final sample (N = 60).
All participants were between 10 and 15 years of age.
All participants in the ASD group had a current diagnosis of ASD that was
indicated by their primary caregiver. The Autism Diagnostic Observation Schedule was
used in the lab to confirm diagnosis (Lord, Rutter, DiLavore, & Risi, 1999) (Autism (n =
9), ASD (n = 4), PDD-NOS (n = 4), Asperger Syndrome (n = 3), Asperger’s (n = 3),
ASD/Asperger’s (n = 3), ASD-Moderate (n = 2), Autistic Disorder (n = 1), Autism
Spectrum Disorder (n = 1). Participants with ASD who had secondary diagnoses
indicated by the primary caregivers were not excluded2, and overall, the final sample
included four participants with ADHD, two participants with ADD, one participant with
ADHD and Learning Disability, one participant with ADHD and slow-processing, two
participants with Coordination Disorder, ADHD, and Learning Disability, one participant
with Generalized Anxiety Disorder, and one participant with Anxiety. Two participants
in the ASD group were tested but not included in the final sample as they had a FullScale IQ from the Wechsler Abbreviated Scale of Intelligence (Wechsler, 1999) below

1

Based on DSM-IV-TR criteria ASD is a spectrum of disorders that includes Autistic Disorder, Pervasive
Developmental Delay – Not Otherwise Specified and Asperger’s Disorder.
2
Secondary diagnoses are common in ASD with 70% having one comorbid disorder and 41% having two
or more (Simonoff et al., 2008).
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70. One participant in the ASD group was excluded as they had a co-morbid diagnosis of
Developmental Delay and another participant in the ASD group was excluded for having
a diagnosis of Mild Intellectual Disability.
The participants in the final sample of the TD group did not have any
developmental diagnoses, and participants did not have any immediate family members
with a history of ASD. However, one participant was excluded for having a diagnosis of
dyslexia, one participant was excluded for having a diagnosis of ADHD/ODD, and one
participant was excluded for having a diagnosis of ADHD. TD participants were groupmatched with the ASD participants on gender, full-scale IQ, and age. Eight female TD
participants, who were tested, were excluded from the sample because they did not match
on gender and age with the ASD group.
Participants with ASD were mainly recruited from a database of participants in
the ASD lab at Queen’s University. This database contains the name of families who
have been recruited through different community events and have conveyed interest in
participating in research studies in the lab. Approximately one quarter of participants
with ASD were recruited and tested in the Childhood Cognition Learning Laboratory at
the University of Ottawa in Ottawa, Ontario. Participants tested in Ottawa were recruited
from a previous study conducted at the Childhood Cognition Learning Laboratory.
Additional participants with ASD were recruited through advertisements that were posted
online on Kijiji, and also through physical flyers that were displayed in businesses (i.e.,
coffee shops) around both Kingston and Ottawa. TD participants were recruited using the
Queen’s Developmental Psychology participant database. These families had expressed
interest at recruitment events in participating in research. All participants resided in cities
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around southeastern Ontario and spoke English as their primary language. The families of
the current study’s participants varied in socioeconomic status but socioeconomic status
did not differ by group.
Materials
Participant sample information.
History and Demographics Questionnaire.
A demographics questionnaire was completed by each participant’s caregiver. It
inquired about the participant’s family history, the participant’s diagnosis and treatment,
as well as more general information such as the participant’s age, parental marital status,
occupation, socioeconomic status, and education. This questionnaire was used to assess if
participants should be excluded from the final sample.
Autism Diagnostic Observation Schedule (ADOS).
The ADOS (Lord et al., 1999) is a standardized assessment and diagnostic tool for
ASD. Administration takes approximately 30 to 45 minutes and is in the form of a variety
of semi-structured activities that allow the experimenter to observe social and
communicative behaviours of the participants in context. It is scored based on the
experimenter’s overall observations of the participants’ social and communicative skills.
Modules 3 or 4 were administrated due to the chronological age and verbal ability of the
participants. Module 3 was used for participants who were 10 or 11 years of age and
Module 4 was used for participants who were 12 to 15 years of age. High interrater
reliability both for individual items (88.25%) and for diagnostic classification (90%) has
been found with the ADOS modules 3 and 4. I was trained on the instrument and met
reliability with Dr. Kelley who is a research-reliable administrator. The ADOS was used
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as confirmation of diagnosis for participants with ASD. All participants with ASD met
cut-off scores for the ADOS.
Wechsler Abbreviated Scale of Intelligence (WASI).
The WASI (Wechsler, 1999) is a standardized intelligence assessment that is
comprised of four subtests. The assessment produces scores for verbal IQ, performance
IQ, and full-scale IQ and administration time is around 40 minutes. The test is
appropriate for usage on 8 to 90 year olds. The WASI, compared to other intelligence
assessments, was used for the current study due to its short administration time.
According to the manual (Weschler, 1999) internal consistency is high for all composite
scores (Verbal IQ = .93, Performance IQ = .94, Full-Scale IQ = .96). Furthermore, testretest reliability for this sample ranged from .77-.86 for the subtests and .87-.92 for the
IQ scales. The current study used Full-Scale IQ to determine mental age to group-match
participants. For inclusion in the final sample, participants were required to achieve a
Full-Scale IQ score of 70.
Children’s Depression Inventory 2-Parent (CDI-2).
The CDI-2 (Kovacs, 2010) is an assessment given to parents that examines
depressive symptoms in children and adolescents 7 to 17 years of age. The CDI-2
quantifies depressive symptomatology using parental report. According to the manual
(Kovacs, 2010), internal consistency for the CDI-2 is high (Total Score = .89), as is the
test-retest reliability (Total Score = .83). The total t-score on the CDI-2 was used to
control for depressive symptoms.
Conners-3 3rd Edition Full-Length Parent Form (Conners-3).
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The Conners-3 (Conners, 2008) is an assessment that identifies ADHD and
related difficulties such as defiance and/or aggression, learning problems, peer and family
relations, and executive functioning. Administration consists of having the participant’s
primary caregiver fill out a questionnaire that takes approximately 30 minutes to
complete. According to the manual (Conners, 2008), construct validity for the Conners-3
Parent is high (Content Scales = .91, DSM-IV-TR Symptom Scale = .90), as is the testretest reliability (Content Scales = .85, DSM-IV-TR Symptom Scale = .89). The Global
Index total t-score was used in analyses to assess the relation of ADHD symptomatology
and self-perception of competencies. A score above 70 typically indicates a likelihood of
ADHD.
Self-perception materials.
Academic tasks to assess self-perception.
The academic tasks were derived from the Woodcock Johnson III Tests of
Achievement (WJ III; Mather & Woodcock, 2001) and were comprised of 20 questions.
The first ten questions on the tasks were derived from the WJ III Reading Vocabulary
subtest (Mather & Woodcock, 2001), wherein the participant is required to write down a
synonym for each word listed. The next ten questions were derived from the WJ III
Calculations battery (Mather & Woodcock), wherein the participant is required to
complete a mathematical problem. Participants completed three academic tasks (i.e.,
different versions for each condition) of the same format but with different questions.
One task was used to assess self-perception of correct answers (Correct condition), the
second was used to assess self-perception of incorrect answers (Incorrect condition), and
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the third task was used to assess self-perception after receiving feedback (Feedback
condition).
The academic tasks were administered on the computer and the items in each
subtest in the WJ III were sorted based on academic grade level in school. While the type
of tasks were the consistent across participants, the questions that the participants
received differed depending on their academic grade level in school. Caregivers were
asked to identify which grade level their child is in in school in order to determine the
level of questions that the participant received. Participants received tasks that contained
questions that were below, at, and above their grade levels, in order to reduce the
possibility of floor or ceiling effects. The purpose of these tasks was not to assess the
participants’ academic ability, but rather to assess the participants’ perceived academic
competency.
Before beginning each task, participants answered an example question for each
section of the task (verbal and math). The instructions indicated that these questions were
examples of the types of questions they would encounter on the task. The example
questions were tailored to the participant’s grade level in school. This was done to ensure
that the participant understood the task so that they could make a better judgment of how
they would do on the task. The participants did not receive feedback on their answer for
the example question.
Pre-task rating questions.
Before completing either the Correct or Incorrect conditions of the academic
tasks, participants were asked to answer a question, which was used to assess pre-task
expectancy (Correct condition: “There are 20 questions on the task. How many do you
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think you are going to answer correctly?”, Incorrect condition: “There are 20 questions
on the task. How many do you think you are going to get wrong?”). Participants were
asked to provide a response from 0 to 20. This question produced a pre-task score and
this score was used to determine the pre-task difference score. The pre-task difference
score was calculated by subtracting the actual score the participant received on the task
from the pre-task question score. The pre-task difference score was used to evaluate selfperception before the participant completed the task. The higher the score, the more the
participant overestimated their competency.
Post-task rating questions.
After completing each condition of the academic tasks, participants were asked to
answer a question, which was used to assess post-task expectancy (Correct and Feedback
conditions: “There were 20 questions on the task. How many do you think you answered
correctly?”, Incorrect condition: There were 20 questions on the task. How many do you
think you got wrong?”). Participants were asked to provide a response from 0 to 20. This
question produced a post-task score and this score was used to determine the post-task
difference score. The post-task difference score was calculated by subtracting the actual
score the participant received on the task from the post-task question score. The post-task
difference score was used to evaluate self-perception after the participant completed the
task. The higher the score, the more the participant overestimated their competency.
Pre-task and post-task confidence ratings.
After each rating question, participants were asked how confident they were in
that specific rating (“How confident are you in your rating of how well you did on the
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task?”). Participants answered the question on a 7-point Likert scale, from 1 “Not at all
confident” to 7 “Extremely confident”.

Figure 1. Task order for Correct and Incorrect Conditions of academic task.
Memory materials.
Wechsler Intelligence Scale for Children (WISC-IV) Working
Memory Index.
The working memory subtests in the WISC-IV (Wechsler, 2003) include the Digit
Span and Letter-Number Sequencing. These tests assess children’s skills in memorizing
new information, holding this information in short-term memory, and manipulating the
information to yield different results (Wechsler, 2003). According to the manual
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(Wechsler, 2003), internal consistency on the WISC-IV working memory subtests is high
(Digit Span = .87, Letter-Number Sequencing = .90), as well as the test-retest reliability
(Digit Span = .82, Letter-Number Sequencing = .74). The WISC-IV Working Memory
Total, which is the sum of Digit Span and Letter-Number Sequencing scaled scores, was
used to assess working memory, which was controlled for when assessing episodic
memory.
California Verbal Learning Test – Children’s Version (CVLT).
The CVLT (Delish et al., 1994) measures learning and retention of verbal
information in children aged 5 to 16 years. The participant is required to recall a list,
complete an interference task, and complete short-delay free-recall and cued-recall trials.
After a 20-minute delay, participants complete free recall, cued recall, and word
recognition trials. The test takes approximately 40 minutes in total to administer.
According to the manual (Delish et al., 1994), internal consistency for the CVLT was
high for all ages (e.g., age 10 = .87, age 11 = .84, age 12 = .88, age 13 = .83, age 14 =
.88, age 15 = .85). Test-retest reliability was moderate (ranging from .90 for
perseverations to .38 for recognition hits). This is due to the fact that the test assesses a
child’s verbal learning and memory capabilities and as such the child can build on his or
her learning and produce different patterns of results when the same tests are given in
close proximity.
Verbal learning tests are often used as tests for episodic memory, specifically
long-delay free recall, whereby the subject listens to a list of words and later attempts to
remember them (e.g., Bowler, Gardiner, & Grice, 2000) It has been suggested that not
being able to remember the words in the list is failure of episodic memory (Parkin, 1993).
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The participant is not forgetting the words completely, as they are able to read and
understand them, but instead, the participant has failed to retrieve information regarding
the fact that the word was one experienced in the original learning event (Parkin, 1993).
For the purpose of the study, the long-delay free-recall condition was used as a measure
of episodic memory (e.g., Renner, Klinger, & Klinger, 2000). The long-delay free-recall
score is an age-corrected z-score, with a mean of 0 and a standard deviation of 1. The
range is from +5(5 SD above average) to -5(5 SD below average).
Autobiographical Memory Task.
The Autobiographic Memory Task was adapted from Crane and Goddard’s
(2008) Episodic and Semantic Autobiographical Memory Interview. This task was used
to assess personally-experienced memories from different time points in the participant’s
life. In Crane and Goddard (2008), participants were adults and were asked about
memories from different lifetime periods, such as early childhood and adolescence. Since
the participants in the current study were children, they were asked to remember three
events, one that happened when they were little, one that happened about a year ago, and
one that happened within the last week. Participants were asked: “Try to remember an
event that happened to you [specified time period]”. They were told and were shown a
piece of paper that indicated that each event has to be a personal experience that, 1)
occurred at a particular time and place, 2) lasted less than a day, 3) occurred on only one
occasion. Once a participant indicated that they had thought of a specific event for each
time point, they were asked to give a verbal description of the event, which was later
transcribed by research assistants who were not involved in the scoring of the memories.
Transcriptions were double-checked for reliability.
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Two separate research assistants, who were not involved in entering or coding any
other data for the study, scored all transcripts separately. These coders were blind to the
participant’s diagnosis but were not blind to the hypothesis of the study. Responses were
scored using a four-point scale (Kopelman, Wilson, & Baddeley, 1989), which Crane and
Goddard (2008) used in their study. A memory was assigned a rating of three points if it
referred to a personal event that lasted less than a day, most likely occurred on only one
occasion and mentioned both a time and place. Two-point responses consisted of specific
personal events that lasted less than a day, most likely occurred on only one occasion and
mentioned either a time or place. One-point responses were vague personal events with
no mention of time or place. No points were awarded in the following instances: the
participant did not provide a response, the response was based on a semantic memory
(i.e., general factual knowledge independent of personal experience and temporal
context), and the response clearly occurred more than one time and/or lasted more than a
day (i.e., mentions a vacation that their family does every year but does not provide any
detail about a specific event that happened on vacation). Discrepancies between coders in
scoring were discussed as a group with the experimenter until a consensus was met. The
inter-rater reliabilities for each memory were acceptable (“when you were little”, k = .76,
“a year ago”, k = .75 “last week”, k = .73). See Appendix A for scoring and example
responses from participants.
Social motivation materials.
Social Goals Scale.
The Social Goals Scale (Rudolph et al., 2011) is a self-report questionnaire used
to assess social motivation and social achievement goals in children (Appendix B). The
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measure is based on Dweck and Leggett’s (1988) social-cognitive theory of motivation.
The scale consists of 22 items and participants receive the prompt: “When I am around
other kids…”, and check a box indicating how true each statement is on a 5-point scale (1
= Not at all, 2 = A little bit, 3 = Some, 4 = Pretty much, 5 = Very much). The total score
on the task ranges from 22-110 points. Consistent with the interpretation guidelines, the
total score on the Social Goals Scale was used as a measure of social motivation.
Procedure
Caregivers of the participants were first given a letter of information and were
asked to sign a consent form to allow their child to participate. Participants were also
asked to sign an assent form, which described the study and let them know that they
would be filmed while participating and could feel free to stop at any time. Participants
completed one testing session that took approximately two to three hours depending on
which group they were in (TD or ASD). Testing for participants who completed the study
in the ASD Lab at Queen’s took place in two rooms, one with a computer for the
academic tasks and a testing room where the participant was filmed and audio recorded
for later coding. Testing for participants who completed the study in the Childhood
Cognition Learning Laboratory at the University of Ottawa took place in one room, with
the computer tasks administered on a laptop. Participants with a current diagnosis of ASD
completed the ADOS Module 3 or 4 to confirm diagnosis at the end of the session. While
the participant was being tested, the caregiver was asked to complete the History and
Demographics Questionnaire, the CDI-2, and the Conners-3.
Tasks were administered to participants in a set order, except for the Correct and
Incorrect conditions of the academic tasks, which were administered in a counterbalanced
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order. The group of academic questions that the participant received were randomized
between conditions (Correct, Incorrect, and Feedback). In the Feedback condition of the
academic task, participants received feedback after answering each question. If they
answered a question correctly, a green checkmark appeared on the screen. If they
answered a question incorrectly, a red X appeared on the screen. In this condition,
participants were only asked a post-task estimation of competency, as the study was only
interested in using this condition to examine if self-perception be more accurate after
receiving feedback on a task. The Feedback condition was administered as the last
academic task in order to not influence participants’ expectancies. The WASI was split
into two parts, the nonverbal subtests (Block Design and Matrix Reasoning) and verbal
subtests (Vocabulary and Similarities). This was because the CVLT’s delayed free-recall
task required a 20-minute interval during which only nonverbal testing could occur.
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Figure 2. Task administration order.
Participants were provided with breaks in between tasks when needed. Once the
study was complete, participants were debriefed. In the debriefing, the experimenter
explained that overestimating one’s abilities is normal and has been found in previous
research. Participants were compensated $20 in cash.
Data Analysis
The variables that were used in analysis were tested for skew and kurtosis
(Appendix C). All reaction time variables were positively skewed and a logarithmic
transformation was applied. The log-transformed reaction time variables were used in
subsequent analyses examining self-perception. Results for all other variables did not
display any significant violations in the distribution of data. Identification of outliers was
49

based on standardized values of the scores used in all analyses. There were no outliers
identified, as no participants exceeded three standard deviations from the mean in the
dependent variables used in analyses.
Difference scores used to assess self-perception of academic competency were
created by subtracting the participant’s actual score on the task from their perceived
performance. A higher score indicates more positively-biased self-perception or an
overestimation of competency. In order to create a difference score for the Incorrect
condition, estimated performance was reverse tabulated, where participants’ estimated
number of questions answered incorrectly was transformed to number of questions
answered correctly.
Descriptive statistics were first examined. I conducted independent samples t-tests
for participant sample information, self-perception, confidence, reaction times, memory,
and social motivation variables, to examine the differences between groups without
control variables. I also conducted exploratory correlations for each group among selfperception difference scores and episodic memory and social motivation variables before
conducting regressions for Research Question 4. I also conducted partial correlations,
controlling for working memory, among memory variables and self-perception scores, as
working memory was significantly related to episodic memory variables in the ASD
group. I also tested the relation among depression scores and self-perception difference
scores for each group, as research has shown that symptoms of depression may be related
to self-perception scores in children (Hoza et al., 2002). Significant correlations between
self-perception difference scores and depression scores were found, which is why I
controlled for depressive symptoms in subsequent self-perception analyses for my main
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research questions. There was not a significant relation between depressive symptoms
and confidence ratings in either group. As such, I did not control for depressive
symptoms when examining the difference in confidence ratings between groups. I also
tested the relation between ADHD symptomology, using the Conners-3 Global Index tscore, and self-perception difference scores, as previous research has shown that
individuals with ADHD show an overestimation of competency (e.g., Owens et al., 2007)
and ADHD characteristics are inherent in the ASD diagnosis (Yers et al., 2009). There
was not a significant relation between ADHD symptomology and self-perception. As
such the final analyses did not control for ADHD symptomology.
Research questions 1 and 2.
In order to examine the differences between groups in self-perception difference
scores across conditions (Research Question 1) and to evaluate how estimations of
competency change after providing feedback on a task (Research Question 2), two (posttask and pre-task) mixed-model analyses of covariance (ANCOVA), controlling for
depressive symptoms, were conducted. The pre-task mixed-model ANCOVA was a 2
(Group: ASD, TD) x 2(Condition: Correct, Incorrect) design and used depressive
symptoms as a covariate. The post-task mixed-model ANCOVA was a 2(Group: ASD,
TD) x 3(Condition: Correct, Incorrect, Feedback) design and used depressive symptoms
as a covariate. I predicted that the ASD group would overestimate their competencies
before and after completing the Correct and Incorrect conditions of the task compared to
TD controls, but not in the Feedback condition. I also predicted that the Feedback
condition would have the most accurate estimations of competency compared to the
Correct and Incorrect conditions in both groups.
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To assess confidence ratings, two (post-task and pre-task confidence ratings)
mixed-model analyses of variance (ANOVA) were conducted in order to evaluate the
differences between groups in confidence ratings across conditions (Research Question 1)
and to evaluate how confidence ratings change after providing feedback on a task
(Research Question 2). The pre-task mixed-model ANOVA was a 2 (Group: ASD, TD) x
2(Condition: Correct, Incorrect) design. The post-task mixed-model ANOVA was a
2(Group: ASD, TD) x 3(Condition: Correct, Incorrect, Feedback) design. I predicted that
the ASD group would have higher confidence ratings in all conditions compared to TD
controls. I also predicted that the Feedback condition would have the highest confidence
ratings compared to the Correct and Incorrect conditions in both groups.
Research question 3.
The third research question examined how different parameters relate to an
individual’s perception of their competency. To assess if there was a significant relation
between a participant’s confidence rating and their self-perception score, bivariate
Pearson correlations were conducted for each group in each condition. I predicted that
higher confidence ratings would be related to more accurate self-perception. To test if
there was a relation between how long a participant took to answer the pre-task and posttask questions and how accurate they were in their estimations of their abilities, bivariate
Pearson correlations were conducted for each group among reaction times of the pre-task
and post-task self-perception variables and the corresponding self-perception difference
scores. I predicted that longer reaction times would be related to more accurate selfperception.
Research question 4.
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The final research question sought to examine if episodic memory and social
motivation predict overestimations of competency. I predicted that increased episodic
memory (in both the CVLT and Autobiographical Memory task) would predict a more
accurate estimation of competency in the ASD group, but less so in the TD group, while
controlling for working memory and depressive symptoms. A composite score of the pretask self-perception difference scores for both the Correct and Incorrect conditions
combined was used when examining episodic memory. The pre-task question can be said
to be more global and requires higher-order thinking than the post-task question, as the
participant must remember past experiences (e.g., academic test in school) and then must
generate a prediction based on these experiences. This is in comparison to the post-task
self-perception, where the participant is simply recalling what they have just done. A
composite score was created for the pre-task scores in the Correct and Incorrect
conditions as participants may have received either condition of the academic task first,
depending on counterbalancing. The composite score was created by taking the average
of the pre-task self-perception difference scores in the Correct and Incorrect conditions.
The long-delay free recall on the CVLT and the Autobiographical Memory Task
were used separately to assess episodic memory. I created an average of the three
autobiographical memory scores, as the scores for both groups (ASD and TD) were
significantly correlated with each other with medium effects sizes (ASD: “when you were
little” and “a year ago”, r = .38; “when you were little” and “last week”, r = .27; “a year
ago” and “last week”, r = .31; TD: “when you were little” and “a year ago”, r = .33;
“when you were little” and “last week”, r = .30; “a year ago” and “last week”, r = .29). I
also chose to examine groups (ASD and TD) separately, as I was interested in examining
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the difference in processes that relate to self-perception in each group. A hierarchical
multiple linear regression for each group (ASD and TD) was used to examine how longdelay free recall on the CVLT predicts the composite pre-task self-perception difference
score, after controlling for working memory and depressive symptoms. I also conducted a
hierarchical multiple linear regression for each group (ASD and TD) to assess if the
average of the Autobiographical Memory Task predicts the composite pre-task selfperception difference score, after controlling for the working memory and depressive
symptoms. I chose to use hierarchical regressions as they would provide information on
how much of the variance in self-perception is accounted for by episodic memory and the
control variables for each group.
I predicted that increased social motivation would predict a greater overestimation
of competency, controlling for depressive symptoms, in the TD group, while the ASD
group may not be influenced to overestimate in order to promote positive social
interactions. A composite score of the pre-task and post-task self-perception difference
scores in the Correct and Incorrect conditions was used when examining social
motivation. A composite score was used for two reasons. Firstly, participants may have
received either the Correct or Incorrect condition of the academic task first, depending on
counterbalancing. Secondly, it is possible social motivation would be related to either
pre- or post-task estimations as it is possible that participants wanted to endorse more
positive social interactions both before and after completing the task. The composite
score was created by taking the average of the pre-task and post-task self-perception
difference scores in the Correct and Incorrect conditions. A hierarchical multiple linear
regression for each group (ASD and TD) was used to assess how the Social Goals Scale
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total predicted the composite self-perception difference score in the correct condition,
after controlling for the depressive symptoms.
A-priori power analyses were conducted for the hierarchical multiple regressions
for research question 4. With an expected effect size of f2 = 0.15, the power analysis
indicated that 44 participants were needed to determine significant effects. I continued to
perform the analyses with 30 participants, due to the fact that there were no significant
correlations in the preliminary analyses between episodic memory variables and selfperception difference scores, and social motivation and self-perception difference scores.
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Chapter 3
Results
Descriptive Statistics
Comparisons between groups on participant sample
information.
Independent samples t-tests were used to examine if there were any significant
differences between the ASD and TD groups on chronological age, Verbal IQ,
Performance IQ, Full-Scale IQ, CDI-2 total, and Conners-3 Global Index T-score. Table
1 displays the results from the t-tests and descriptive statistics for participant sample
information. No significant differences were found between the groups on chronological
age, Verbal IQ, Performance IQ, or Full-Scale IQ. Significant differences were found
between the groups in the CDI-2 total score, with the ASD group having significantly
more depressive symptoms. There was also a significant difference between the Conners3 Global Index T-score, with the ASD group displaying more ADHD symptoms than the
TD group. A Pearson chi-square analysis was used to evaluate if socioeconomic status
differed between the ASD and TD groups. Socioeconomic status did not significantly
differ based on group, Χ2(7) = 10.27, p = .174.
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Table 1. Participant Sample Information
ASD
Mean (SD)
Gender

TD
Range

Mean (SD)

27 males, 3 females

Range

Significance, effect size

27 males, 3 females

Chronological Age

13.01(1.55)

10.25-15.83

12.62(1.64)

10.08 – 15.83

p = .357, Cohen’s d = .24

Verbal IQ

99.35(13.47)

77.00 – 123.00

102.62(12.34)

78.00-129.00

p = .366, Cohen’s d = .25

Performance IQ

103.48 (12.89)

73.00 - 127.00

106.45(13.04)

70.00 – 133.00

p = .416, Cohen’s d =.23

Full-Scale IQ

99.63 (11.33)

81.00 - 127.00

104.20(11.65)

80.00 – 125.00

p = .129, Cohen’s d = .40

CDI-2 Total

60.17(10.69)

39.00 - 89.00

47.20(5.16)

38.00 - 60.00

p < .001, Cohen’s d = 1.54

Conners-3 Global Index

70.14(13.88)

45.00 - 90.00

49.67(5.94)

40.00 - 61.00

p < .001, Cohen’s d = 1.92

ADOS Total

10.30(2.63)

7.00-17.00

N/A

Note. Age scores are in years. IQ scores are standard scores. CDI-2 total is a t-score. Conners-3 Global Index is a t-score.
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Comparison between groups on self-perception variables.
Table 2 lists the means and standard deviations for all self-perception dependent
variables used in the analyses. Independent samples t-tests were used to test significant
differences between the ASD and TD groups on self-perception variables. Groups did not
differ on actual scores (number of items on the tasks they answered correctly) in all three
conditions of the academic tasks. Groups significantly differed on all estimations of
competency variables (pre-task and post-task) in the Correct and Incorrect conditions,
with the ASD group having greater (i.e., less accurate) estimations of competency.
Groups did not differ on the post-task estimation in the Feedback condition. Groups also
significantly differed on all self-perception difference scores except for the Feedback
condition, where there was no difference, indicating that the ASD group significantly
overestimated their competency compared to the TD group except in the Feedback
condition.
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Table 2. Means, Standard Deviations and Significance of Self-Perception Variables

ASD

TD

Mean(SD)

Mean(SD)

Significance, effect size

Actual Score on Correct Condition

11.57(3.40)

11.47(4.25)

p = .920, Cohen’s d = .03

Actual Score on Incorrect Condition

10.43(2.93)

11.73(3.70)

p = .140, Cohen’s d = .39

Actual Score on Feedback Condition

9.20(2.71)

10.24(3.90)

p = .240, Cohen’s d = .31

Pre-task Correct Condition

16.93(2.78)

14.00(2.77)

p < .001, Cohen’s d = 1.10

Post-task Correct Condition

15.40(2.79)

13.10(4.29)

p = .017, Cohen’s d = .64

Pre-task Incorrect Condition

15.40(3.24)

13.67(3.26)

p = .044, Cohen’s d = .53

Post-task Incorrect Condition

15.17(2.57)

13.07(3.43)

p = .010, Cohen’s d = .69

Feedback Post-task

10.87(3.48)

11.00(4.04)

p = .892, Cohen’s d = .03

Pre-task Correct Condition Difference

5.37(3.40)

2.53(3.67)

p = .003, Cohen’s d = .80

Post-task Correct Condition Difference

3.83(2.99)

1.63(3.41)

p = .010, Cohen’s d = .69

Pre-task Incorrect Condition Difference

4.97(3.22)

1.93(4.19)

p = .003, Cohen’s d = .81
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Table 2. Means, Standard Deviations and Significance of Self-Perception Variables (continued)
ASD

TD

Mean(SD)

Mean(SD)

Significance, effect size

Post-task Incorrect Condition Difference

4.73(2.79)

1.33(2.32)

p < .001, Cohen’s d = 1.32

Post-task Feedback Condition Difference

1.67(3.01)

.76(3.13)

p = .261, Cohen’s d = .30

Note. All self-perception scores are out of 20. The difference scores are the participants’ actual score on the task (out of 20) subtracted from their
perceived pre-task or post-task score (out of 20). The Incorrect condition scores are reverse tabulated.
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Comparison between groups on confidence and reaction time
variables.
Table 3 lists the means and standard deviations for all confidence ratings and
reaction times used in the analyses. Independent samples t-tests were also used to
evaluate any significant differences between the ASD and TD groups on confidence
rating and reaction times. Groups did not significantly differ on any confidence ratings or
reaction times.
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Table 3. Means and Standard Deviations of Confidence and Reaction Time Variables
ASD

TD

Mean(SD)

Mean(SD)

Pre-task Correct Confidence

5.10(1.58)

5.40(.97)

p = .380, Cohen’s d = .23

Post-task Correct Confidence

5.53(1.31)

5.13(1.48)

p = .272, Cohen’s d = .29

Pre-task Incorrect Confidence

4.87(1.53)

5.30(1.05)

p = .206, Cohen’s d = .33

Post-task Incorrect Confidence

5.07(1.46)

4.87(1.14)

p = .556, Cohen’s d = .15

Post-task Feedback Confidence

4.57(1.67)

4.48(1.50)

p = .840, Cohen’s d = .06

Pre-task Correct RT

19307.27(10224.00)

18704.47(12215.86)

p = .837, Cohen’s d = .05

Post-task Correct RT

12507.03(7426.79)

15203.67(14342.73)

p = .366, Cohen’s d = .24

Pre-task Incorrect RT

20601.47(11808.72)

21947.00(15460.25)

p = .706, Cohen’s d = .10

Post-task Incorrect RT

12044.27(9545.59)

11199.77(5943.44)

p = .683, Cohen’s d = .11

Post-task Feedback RT

10838.90(7413.71)

10592.69(6303.55)

p = .891, Cohen’s d = .04

Significance, effect size

Note. Confidence ratings are on a 7-point Likert scale. RT = Reaction time, measured in milliseconds
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Comparison between groups on memory and social motivation
variables.
Table 4 lists the means and standard deviations for all memory and social
motivation variables used in analyses. Independent samples t-tests were used to evaluate
any significant differences between the ASD and TD groups on all memory variables.
Groups significantly differed on the working memory scale of the WISC, with the ASD
group performing significantly more poorly than the TD group. No significant differences
were found between groups on the long-delay free-recall score of the CVLT. The ASD
group also performed significantly more poorly than the TD group on the “when you
were little” and “a year ago” autobiographical memory conditions, but there was no
difference between groups on the “last week” condition. This suggests that the ASD
group seemed to have more difficulty including autobiographical information in their
recounting of memories of the more distant past, but not the more recent past. There was
also a significant difference between the groups on the average composite score of the
autobiographical memory task, with the TD group performing better than the ASD group,
suggesting better autobiographical memory overall. There was also a trending difference
between the groups (p = .08) on the Social Goals Scale total, with the ASD group
displaying higher social motivation. In other words, the ASD group seemed to report
greater social motivation compared to the TD group, which is counter to the expected
findings.
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Table 4. Means and Standard Deviations of Potential Predictors of Self-Perception
ASD

TD

Mean(SD)

Mean(SD)

WISC Digit Span

8.43(2.94)

9.93(2.54)

p = .039, Cohen’s d = .55

WISC Letter-Number Sequences

7.70(3.89)

10.13(2.13)

p = .004, Cohen’s d = .55

WISC Working Memory Total

16.13(5.66)

20.10(3.68)

p = .002, Cohen’s d = .83

CVLT Long-Delay Free Recall

-.25(1.00)

-.12(.86)

p =.581, Cohen’s d = .14

Autobio “When you were little”

1.23(1.04)

1.83(1.02)

p = .028, Cohen’s d = .58

Autobio “A year ago”

1.04(1.10)

1.63(.85)

p = .021, Cohen’s d = .60

Autobio “Last week”

1.03(1.12)

1.03(.85)

p = .999, Cohen’s d = .00

Autobio Composite Average

1.10(.82)

1.50(.65)

p = .040. Cohen’s d = .54

70.63(21.36)

61.79(16.89)

p = .081, Cohen’s d = .46

SGS Total

Significance, effect size

Note. WISC subscales are scaled scores. The WISC Working Memory Total is the sum of digit span and letter-number sequences. CVLT score is
an age-corrected z-score. Autobio = Autobiographical Memory Task, are on a four-point scale from 0 to 3. SGS = Social Goals Scale. The SGS
Total possible range is from 22 to 110 points.
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Correlations among episodic memory and self-perception
variables.
Exploratory partial correlations for each group were conducted among episodic
memory and self-perception difference scores, controlling for working memory. Table 5
lists the results for the ASD group and Table 6 lists the results for the TD group. No
significant correlations were found in either groups, meaning no relation was found
between episodic memory and overestimation of competency when controlling for
working memory.
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Table 5. Correlations among Episodic Memory and Self-Perception Variables in the ASD group
CVLT Long Delay

Autobio “When you

Autobio “A year

Autobio “Last

Free Recall

were little”

ago”

week”

Pre-task Correct Condition

.08

-.01

.07

.28

Post-task Correct Condition

-.07

.02

.02

-.08

Pre-task Incorrect Condition

-.18

-.17

-.15

.01

Post-task Incorrect Condition

-.31

-.08

.12

-.02

Post-task Feedback Condition

-.13

-.14

-.06

-.25

Note. Pre-task and post-task scores are difference scores. *p < .05
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Table 6. Correlations among Episodic Memory and Self-Perception Variables in the TD group
CVLT Long Delay

Autobio “When you

Autobio “A year

Autobio “Last

Free Recall

were little”

ago”

week”

Pre-task Correct Condition

.07

.04

.09

.20

Post-task Correct Condition

.13

.21

.06

-.19

Pre-task Incorrect Condition

-.07

-.24

-.26

-.24

Post-task Incorrect Condition

-.10

-.10

.15

-.30

Post-task Feedback Condition

-.20

-.20

-.31

.06

Note. Pre-task and post-task scores are difference scores. *p < .05
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Correlations among social motivation and self-perception
variables.
Exploratory bivariate Pearson correlations for each group were conducted among
social motivation and self-perception difference scores. Table 7 lists the results for the
ASD and TD groups. No significant correlations were found in the ASD group. In the TD
group, there was a significant negative correlation in the pre-task difference score in the
Incorrect condition with the Social Goals Scale Total. This may suggest that in the
Incorrect condition, those with greater social motivation had more accurate perceptions of
competency before they completed the task. However, due to the number of correlations
performed this may be a spurious effect.
Table 7. Correlations among Social Motivation and Self-Perception Variables
SGS Total
ASD

TD

Pre-task Correct Condition

.07

-.07

Post-task Correct Condition

.27

-.21

Pre-task Incorrect Condition

-.04

-.43*

Post-task Incorrect Condition

-.09

-.20

Post-task Feedback Condition

.14

-.06

Note. Pre-task and post-task scores are difference scores. SGS = Social Goals Scale. *p < .05
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Correlations among depressive symptoms and self-perception
variables.
Exploratory bivariate Pearson correlations for each group were conducted among
the CDI-2 total and self-perception difference scores. Table 8 lists the results for the ASD
and TD groups. No significant correlations were found in the ASD group, meaning there
appears to be no relation between depressive symptoms and overestimation of
competency in the ASD group. In the TD group, there were significant negative
correlations found in the pre-task and post-task difference scores in the Correct condition
and with the CDI-2 Total. This suggests that in the Correct condition, those with more
symptoms of depression tended to overestimate their competencies less. This effect did
not occur in the Incorrect or Feedback conditions.
Table 8. Correlations among Depressive Symptoms and Self-Perception Variables
CDI-2 Total
ASD

TD

Pre-task Correct Condition

.07

-.42*

Post-task Correct Condition

-.12

-.38*

Pre-task Incorrect Condition

.23

-.30

Post-task Incorrect Condition

-.02

.02

Post-task Feedback Condition

-.03

-.01

Note. CDI-2 total is a t-score. *p < .05
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Correlations among ADHD symptomology and self-perception
variables.
Exploratory bivariate Pearson correlations for each group were conducted among
the Conners-3 Global Index t-score and self-perception difference scores. Table 9 lists the
results for the ASD and TD groups. No significant correlations were found in either
groups, meaning there appears to be no relation between ADHD symptomatology and
overestimation of competency in either group.
Table 9. Correlations among ADHD Symptomology and Self-Perception Variables
Conners-3 Global Index
ASD

TD

Pre-task Correct Condition

.21

.01

Post-task Correct Condition

-.07

.02

Pre-task Incorrect Condition

-.02

-.08

Post-task Incorrect Condition

-.03

.09

Post-task Feedback Condition

-.07

.20

Note. *p < .05

Research Questions 1 and 2
Self-perception.
Pre-task.
A mixed-model ANCOVA, controlling for the depressive symptoms, was
conducted to determine the effect of group (ASD vs. TD) and condition (Correct,
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Incorrect) on the pre-task self-perception difference scores (Figure 3). Assumptions of
homogeneity of slopes and sphericity were met. There was not a significant main effect
of condition, when controlling for the depressive symptoms, F(1,57) = 1.20, p = .278, η2
= .02. There was a significant main effect of group, when controlling for the depressive
symptoms, F(1,57) = 11.36, p = .001, η2 = .17, with the ASD group having greater pretask overestimation of competency compared to the TD group averaged across
conditions. There was not a significant interaction between group and condition, F(1,57)
= .24, p = .624, η2 = .004.
Overall, the ASD group overestimated their competencies in the pre-task
estimations compared to the TD group across conditions, controlling for depressive
symptoms. There was no difference between the Correct and Incorrect condition across
groups, meaning that both the ASD and TD groups did not significantly differ in their
pre-task estimations based on the condition.
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Pre-task Self-perception Difference Score
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Figure 3. Mean pre-task self-perception difference scores by group and condition.

Post-task.
A mixed-model ANCOVA, controlling for the depressive symptoms, was
conducted to determine the effect of group (ASD vs. TD) and condition (Correct,
Incorrect, Feedback) on the post-task self-perception difference scores (Figure 4).
Assumptions of homogeneity of slopes and sphericity were met. There was not a
significant main effect of condition, when controlling for the depressive symptoms,
F(1,57) = 1.27, p = .238, η2 = .02. There was a significant main effect of group, when
controlling for the depressive symptoms, F(1,57) = 14.03, p < .001, η2 = .20, with the
ASD group having greater pre-task overestimation of competency compared to the TD
group averaged across conditions. There was also a significant interaction between group
and condition, F(1,57) = 2.48, p = .05, η2 = .048.
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Simple main effects analyses were conducted to evaluate the interaction between
group and condition. First, the differences between groups for each condition were
compared. The Bonferroni correction method was applied and each pairwise comparison
was tested at the .017 level. In the Correct condition, the ASD group (M = 4.28, SE = .66)
significantly overestimated their competency compared to the TD group (M = 1.02, SE =
.67), t(57) = -4.28, p < .001, Cohen’s d = .74. In the Incorrect condition, the ASD group
(M = 4.75, SE = .54) also significantly overestimated their competency compared to the
TD group (M = 1.36, SE = .66), t(57) = -4.45, p < .001, Cohen’s d = 1.30. In the
Feedback condition there was no significant difference between the ASD (M = 1.71, SE =
.64) and TD (M = .71, SE = .66) groups, t(57) = -1.31, p = .190, Cohen’s d = .30.
Second, the differences between conditions for each group were compared. There
was not a significant effect of condition in the TD group, F(1,57) =.351, p = .705, η2 =
.01. Using the Bonferroni correction method, each pairwise comparison was tested at the
.017 level. In the TD group, there were no significant differences between the Correct
and Incorrect conditions, t(29) = -1.55, p = .132, Cohen’s d = .10, Correct and Feedback
conditions, t(29) = 4.45, p < .001, Cohen’s d = .18, and Incorrect and Feedback
conditions, t(29) = 4.39, p < .001, Cohen’s d = .18. There was a significant effect of
condition in the ASD group, F(1,57) = 7.89, p = .001, η2 = 22. The Bonferroni correction
method was applied and each pairwise comparison was tested at the .017 level. In the
ASD group, there was not a significant difference between the Correct and Incorrect
conditions, t(29) = -1.55, p = .132, Cohen’s d = -.03.. There were significant differences
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in the Correct and Feedback conditions, t(29) = 4.45, p < .001, Cohen’s d = .41, and
Incorrect and Feedback conditions, t(29) = 4.39, p < .001, Cohen’s d = .80, with the
Correct and Incorrect conditions having greater overestimations of competency compared
to the Feedback conditions.
Overall, the ASD group overestimated their competencies in the post-task
estimations compared to the TD group across conditions, controlling for depressive
symptoms. There was also a significant interaction between group and condition. Followup tests to the interaction show that the ASD group, compared to the TD group,
overestimated their competencies in both the Correct and Incorrect conditions. No
differences between groups were found in the Feedback condition. The TD group’s selfperception did not differ between conditions as they were relatively accurate in their
perceptions of their academic competencies across all conditions. The ASD group was
significantly more accurate with their perceptions of academic competencies in the
Feedback condition compared to the Correct and Incorrect conditions.
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Figure 4. Mean post-task self-perception difference scores by group and condition.

Confidence.
Pre-task.
A mixed-model ANOVA was conducted to determine the effect of group (ASD
vs. TD) and condition (Correct, Incorrect) on pre-task confidence ratings (Figure 5). The
assumption of sphericity was met. There was not a significant main effect of condition,
F(1,57) = 1.30, p = .258, η2 = .02. There was not a significant main effect of group,
F(1,57) = 1.44, p = .235, η2 = .02. There was also not a significant interaction between
group and condition, F(1,57) = .21, p = .649, η2 = .004.
Overall, the ASD and TD groups did not differ in the pre-task confidence ratings.
The groups also did not differ in their confidence ratings depending on condition.
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Figure 5. Mean pre-task confidence rating by group and condition.

Post-task.
A mixed-model ANOVA was conducted to determine the effect of group (ASD
vs. TD) and condition (Correct, Incorrect, Feedback) on post-task confidence ratings
(Figure 6). The assumption of sphericity was met. There was a significant main effect of
condition, F(1,57) = 8.29, p < .001, η2 = .13. There was not a significant main effect of
group, F(1,57) = .512, p = .477, η2 = .01. There was also not a significant interaction
between group and condition, F(1,57) = .170, p = .844, η2 = .003.
Follow-up pairwise comparisons were conducted to evaluate the main effect of
condition on post-task confidence ratings averaged across groups. The Bonferroni
correction method was applied and each pairwise comparison was tested at the .017 level.
There were no significant differences between the Correct (M = 5.37, SE = .18) and
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Incorrect (M = 4.96, SE = .17) conditions, t(59) = 1.98, p = .053, Cohen’s d = .30, and
Incorrect and Feedback (M = 4.52, SE = .21) conditions, t(59) = 2.09, p = .041, Cohen’s d
= .25. There was a significant difference between the Correct and Feedback conditions,
t(59) = 3.83, p < .001, Cohen’s d = .48.
Overall, the ASD and TD groups did not differ in the post-task confidence ratings.
Both groups had higher confidence ratings in the Correct condition compared to the
Feedback condition, which does not align with the predicted results.
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Figure 6. Mean post-task confidence rating by group and condition.

Research Question 3
Relation between confidence ratings and self-perception.
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Bivariate Pearson correlations for each group were conducted among confidence
ratings and associated self-perception difference scores. For the pre-task question in the
Correct condition, there were no significant correlations between confidence rating and
self-perception in the ASD group, r(28) = .22, p = .235, and in the TD group, r(28) = .12, p = .527. For the post-task question in the Correct condition, there were no significant
correlations between confidence rating and self-perception in the ASD group, r(28) = .10,
p = .985, and in the TD group, r(28) = .19, p = .320. For the pre-task question in the
Incorrect condition, there were no significant correlations between confidence rating and
self-perception in the ASD group, r(28) = .10, p = .583, and in the TD group, r(28) = .25,
p = .190. For the post-task question in the Incorrect condition, there were no significant
correlations between confidence rating and self-perception in the ASD group, r(28) = .16, p = .410, and in the TD group, r(28) = .04, p = .820. For the post-task question in the
Feedback condition, there were no significant correlations between confidence rating and
self-perception in the ASD group, r(28) = .07, p = .702, and in the TD group, r(28) = .15,
p = .424. Overall, confidence ratings did not seem to relate to estimating more accurately
one’s competencies in either group.
Relation between reaction times and self-perception.
Bivariate Pearson correlations were conducted among the log-transformed
reaction times of the pre-task and post-task self-perception variables and the
corresponding self-perception difference scores in all three conditions. For the pre-task
question in the Correct condition, there were no significant correlations between reaction
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time and self-perception in the ASD group, r(28) = .02, p = .937, or in the TD group,
r(28) = .11, p = .560. For the post-task question in the Correct condition, there were no
significant correlations between reaction time and self-perception in the ASD group,
r(28) = .13, p = .510, or in the TD group, r(28) = -.13, p = .497. For the pre-task question
in the Incorrect condition, there were no significant correlations between reaction time
and self-perception in the ASD group, r(28) = -.10, p = .589, or in the TD group, r(28) = .15, p = .425. For the post-task question in the Incorrect condition, there were no
significant correlations between reaction time and self-perception in the ASD group,
r(28) = .25, p = .179, or in the TD group, r(28) = .17, p = .365. In the post-task question
in the Feedback condition, there were no significant correlations between reaction time
and self-perception in the ASD group, r(28) = .19, p = .310, or in the TD group, r(28) =
.06, p = .760. Overall, the length of time participants took to predict their performance
did not influence the accuracy of that prediction in any condition in either group.
Research Question 4
Episodic memory.
CVLT.
A hierarchical multiple regression analysis was conducted to evaluate how longdelay free-recall on the CVLT predicts the composite pre-task self-perception difference
score in the Correct and Incorrect condition in the ASD group, after controlling for the
WISC working memory score and depression as measured by the CDI-2 total. As shown
in Table 10, Model 1 was not significant and accounted for 6.8% of the variance in pre79

task self-perception difference score. Working memory and depressive symptoms did not
significantly predict pre-task self-perception. Model 2 was also not significant and an
additional 4.3% of the variance was accounted for by long-delay free-recall on the
CVLT. Episodic memory did not significantly predict self-perception competency before
completing the task in the ASD group.
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Table 10. Hierarchical Regression for the CVLT Long-Delay predicting Pre-Task Self-Perception Scores, controlling for WISC Working
Memory and CDI-2 Total in the ASD group (N = 30)
b

SE

β

t

Model 1

F

R2 change

.99

WISC Working Memory

.02

.03

.17

.90

CDI-2 Total

.05

.04

.22

1.18

Model 2

2.23

WISC Working Memory

.05

.03

.38

1.64

CDI-2 Total

.05

.04

.23

1.28

CVLT Long-Delay

-.63

.56

-.25

-1.49

*p < .05
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R2
.068

.043

.111

A hierarchical multiple regression analysis was conducted to evaluate how longdelay free-recall on the CVLT predicts the composite pre-task self-perception difference
score in the Correct and Incorrect condition in the TD group, after controlling for the
WISC working memory score and the CDI-2 total. As shown in Table 11, Model 1 was
not significant and accounted for 17.3% of the variance in pre-task self-perception
difference score. Working memory did not significantly predict pre-task self-perception.
More depressive symptoms however, did significantly predict a more accurate estimation
of competency before completing the task in the TD group. Model 2 was also not
significant and only an additional .2% of the variance was accounted for by the longdelay free-recall on the CVLT. Episodic memory did not significantly predict selfperception before completing the task in the TD group.
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Table 11. Hierarchical Regression for the CVLT Long-Delay predicting Pre-Task Self-Perception Scores, controlling for WISC Working
Memory and CDI-2 Total in the TD group (N = 30)
b

SE

β

t

Model 1

F

R2 change

2.82

WISC Working Memory

-.06

.05

-.24

-1.34

CDI-2 Total

-.21

.10

-.38*

-2.14

Model 2

.01

WISC Working Memory

-.06

.05

-.24

-1.32

CDI-2 Total

-.21

.10

-.38*

-2.10

CVLT Long-Delay

-.04

.59

-.01

-.08

*p < .05
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R2
.173

.002

.175

Autobiographical Memory Task.
A hierarchical multiple regression analysis was conducted to evaluate how the
autobiographical memory task predicts the composite pre-task self-perception difference
score in the Correct and Incorrect condition in the ASD group, after controlling for the
WISC working memory score and depression as measured by the CDI-2 total. As shown
in Table 12, Model 1 was not significant and accounted for 6.8% of the variance in the
pre-task self-perception difference score. Working memory and depressive symptoms did
not significantly predict pre-task self-perception. Model 2 was also not significant, and an
additional .7% of the variance was accounted for by the autobiographical memory scores.
Autobiographical episodic memory did not significantly predict self-perception before
completing the task in the ASD group.
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Table 12. Hierarchical Regression for the Autobiographical Memory Task predicting Pre-Task Self-Perception Scores, controlling for
WISC Working Memory and CDI-2 Total in the ASD group (N = 30)
b

SE

β

t

Model 1

WISC Working Memory

CDI-2 Total

F

R2 change

.14
.02

.03

.17

.89

.05

.04

.22

1.18

Model 2

.91

WISC Working Memory

.02

.03

.11

.50

CDI-2 Total

.05

.04

.24

1.22

Autobiographical Memory

.29

.67

.10

.43

*p < .05
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R2
.068

.007

.075

A hierarchical multiple regression analysis was conducted to evaluate how the
autobiographical memory task predicts the composite pre-task self-perception difference
scores in the Correct and Incorrect condition in the TD group after controlling for the
WISC working memory score and the CDI-2 total. As shown in Table 15, Model 1 was
not significant and accounted for 17.3% of the variance in the pre-task self-perception
difference score. Working memory did not significantly predict pre-task self-perception.
More depressive symptoms however, did significantly predict a more accurate estimation
of competency before completing the task in the TD group. Model 2 was also not
significant and an additional 4.8% of the variance was accounted for by autobiographical
memory scores. Autobiographical episodic memory did not significantly predict selfperception before completing the task in the TD group.
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Table 13. Hierarchical Regression for the Autobiographical Memory Task predicting Pre-Task Self-Perception Scores, controlling for
WISC Working Memory and CDI-2 Total in the TD group (N = 30)
b

SE

β

t

Model 1

WISC Working Memory

CDI-2 Total

F

R2 change

2.88
-.06

.05

-.24

-1.34

-.21

.10

-.38*

-2.14

Model 2

.26

WISC Working Memory

-.07

.05

-.25

-1.42

CDI-2 Total

-.21

.10

-.40*

-2.25

Autobiographical memory

-.95

.75

-.22

-1.26

*p < .05
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R2
.173

.048

.221

Social motivation.
A hierarchical multiple regression analysis was conducted to evaluate how the
Social Goals Scale predicts the composite score of the pre-task and post-task selfperception difference score in the Correct and Incorrect conditions in the ASD group,
after controlling for depression as measured by the CDI-2 total. As shown in Table 14,
Model 1 was not significant and accounted for 0.4% of the variance. Depressive
symptoms alone did not significantly predict self-perception. Model 2 was also not
significant and an additional 0.7% of the variance was accounted for by the total of the
Social Goals Scale. Social motivation did not significantly predict self-perception in the
ASD group.
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Table 14. Hierarchical Regression for the Social Goals Scale predicting Pre- and Post-Task Self-Perception Scores, controlling for the
CDI-2 Total in the ASD group (N = 30)
b

SE

β

t

Model 1

CDI-2 Total

F

R2 change

.11
.01

.04

.06

.19

CDI-2 Total

.02

.04

.08

.39

Social Goals Scale

.01

.02

.09

.44

89

.004

.33

Model 2

*p < .05

R2

.007

.011

A hierarchical multiple regression analysis was conducted to evaluate how the
Social Goals Scale predicts the composite score of the pre-task and post-task selfperception difference score in the Correct and Incorrect conditions in the TD group, after
controlling for the CDI-2 total. As shown in Table 15, Model 1 was significant and
accounted for 11.9% of the variance. More depressive symptoms significantly predicted a
more accurate estimation of competency in the TD group. Model 2 was not significant
and an additional 7.9% of the variance is accounted for by the total of the Social Goals
Scale. Social motivation did not significantly predict self-perception in the TD group.
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Table 15. Hierarchical Regression for the Social Goals Scale predicting Pre- and Post-Task Self-Perception Scores, controlling for the
CDI-2 Total in the TD group (N = 30)
b

SE

β

t

Model 1

CDI-2 Total

F

R2 change

3.79*
-.15

.08

-.34*

2.65

CDI-2 Total

-.13

.08

-.28

-1.60

Social Goals Scale

-.04

.02

-.29

-1.63

91

.119

-1.95

Model 2

*p < .05

R2

.079

.198

Chapter 4
Discussion
The current study examined self-perception of academic competency in children
with and without ASD and helps provide insight into how individuals with ASD
overestimate their competencies. The following section will first summarize the main
findings of the study and will then provide a more in-depth review of the results. Next,
sample issues and methodological limitations of the current study will be outlined.
Finally, implications and suggestions for future research will be discussed.
Main Findings
Research question 1: Does self-perception of academic
competency and confidence in children with ASD differ from
TD controls?.
As predicted, the ASD group overestimated their performance compared to the
TD group, before and after completing both the Correct and Incorrect conditions of the
academic task, while controlling for depressive symptoms. The ASD group did not differ
from the TD group in the Feedback condition, as both groups tended to be quite accurate
in their predictions when receiving feedback on their answers. However, contrary to
predictions, the groups did not differ in their confidence ratings of their performances on
the tasks.
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Research question 2: Do estimations of competency and
confidence change after providing feedback on a task?.
When assessing how estimations of competency change after receiving feedback,
the ASD group was significantly more accurate with their perceptions in the Feedback
condition, while the TD group’s self-perception did not differ between conditions as they
tended to be quite accurate across conditions. When comparing differences between
conditions, no differences were found for either group in self-perception of competencies
in the Correct and Incorrect conditions, meaning that there was no difference how a
participant responded when they were asked how many questions they answered
correctly compared to incorrectly. For confidence ratings, both groups tended to have
higher confidence ratings in the Correct condition compared to the Feedback condition,
which was contrary to predictions.
Research question 3: How do different parameters relate to an
individual’s perception of their competency?.
When examining how different parameters relate to self-perception, the results
showed that confidence ratings were not related to being more accurate with estimations
of competency in either group and that the length of time participants took to predict their
performance did not affect the accuracy of that prediction in either group.
Research question 4: Do social motivation and episodic
memory predict estimations of competency in children?
The final research question examined whether social motivation and episodic
memory predict estimations of competency. In both groups, episodic memory, tested
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using the CVLT and Autobiographical Memory Task, did not predict self-perception of
competency before completing the task. Social motivation also did not predict selfperception of competency in both groups. However, in the TD group, more depressive
symptoms did predict a more accurate estimation of competency.
Self-Perception of Academic Competency
Differences between groups.
Consistent with previous literature (Furlano, Kelley, Hall, & Wilson, 2015),
children with ASD typically overestimated their academic competencies, compared to
TD controls, when asked how well they thought they did on concrete academic tasks. In
the current study, the Incorrect condition was created to ensure that children were not
only overestimating their competency when asked how many questions they answered
correctly, as individuals tend to remember positive items over negative ones (Mezulis,
Abramson, Hyde, & Hankin, 2004). Participants were also asked to estimate their
performance both before and after the task as different processes may be involved in
these two types of estimations. The results indicated that the overestimation of
competency seen in ASD is consistent whether participants were asked how many
questions they answered correctly or incorrectly or asked to estimate their performance
before or after taking the task. These findings suggested that children with ASD have
inflated self-perception of their academic competencies compared to TD children,
regardless of different conditions.

94

While these findings coincided with previous research that suggests that children
with ASD have positively-biased self-perception of competency (e.g., Johnson et al.,
2009), the majority of previous research has focused on examining self-perception in
domains in which individuals with ASD inherently have difficulty, such as social
functioning. Examining self-perception of domains in which individuals with ASD have
difficulty may influence results. Research has shown that underestimation of performance
is most likely to occur on: 1) easy tasks, 2) when success is likely, or 3) when the
individual making the estimate is skilled (Moore & Healy, 2007). For example, it is
easier to underestimate rather than overestimate a score on a test when you get every
question correct. On the other hand, when performance is low, people overestimate their
performance (Moore & Healy, 2007). Thus, when examining self-perception of social
functioning in which most TD children are skilled, it is possible that they may
underestimate their performance, causing the ASD group to appear as if they are
overestimating when the groups are being compared. Instead, the current study examined
academics, which tends to be relatively unimpaired in children with ASD (Dickerson et
al., 2008). In the current study, there was no difference between groups on their actual
performance on the task. Groups did not differ on the number of items they answered
correctly in all three conditions, with both groups answering approximately 50% of
answers correctly. As such, even after completing concrete tasks that they encounter on a
daily basis in school, children with ASD still failed to accurately judge how well they
performed compared to their TD peers.
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Feedback
Feedback and self-perception.
Feedback plays an important role in an individual’s estimation of their abilities.
As predicted, there was not a significant difference between groups in the Feedback
condition. This means that when children with ASD are given concrete feedback after
each question they answer, they estimate their performance as accurately as TD controls.
The ASD group was also significantly more accurate with their perception of academic
competencies in the Feedback condition compared to the other two conditions. These
results suggest that children with ASD are able to use feedback to track and update their
estimations of their own competencies. It is also important to note that as predicted, no
differences were found within the groups in the Correct and Incorrect conditions. The
task is quite objective in nature and does not rely on overly abstract and complicated
questions about the self; therefore, participants were likely able to conceptualize how
many questions they answered correctly compared to incorrectly.
Interestingly, in the TD group, there were no differences between conditions. It
was predicted that with feedback, the TD group would be more accurate in their
predictions as the literature suggests that children and the general population tend to
slightly overestimate their competencies (e.g., Harter, 2012). Instead, TD children in the
current study were accurate in assessing their academic competencies regardless of
whether they received feedback or not. TD children may have been accurate because the
current study used academic tasks that were familiar to them and used an objective
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criteria as compared to previous literature, which has utilized more global and abstract
measures to assess self-perception. These measures typically assess more general skills
and participants are asked to reflect on more big-picture questions regarding their skills.
For example, in the Self-Perception Profile for Children (Harter, 1985), a commonly
utilized self-perception questionnaire for children, participants must select a description
that they believe best fits their abilities and then must specify how true the description is
on a scale. Thus, it is possible that TD children do not have trouble estimating their
competencies on more concrete tasks, and as such, feedback is not necessary for an
accurate prediction.
Feedback and confidence ratings.
The current study also examined if confidence ratings of estimated predictions
would change based on condition. It was predicted that participants would be most
confident in their predicted estimation of competency after receiving feedback on the
task, due to the fact that they would be able to better predict their actual score on the task.
Both the ASD and TD groups were found to have significantly higher confidence ratings
in their predictions after completing the task in the Correct condition compared to the
Feedback condition, which was counter expected findings. This may be due to the fact
that the Feedback condition was administered as the last academic task, which will be
further discussed in the Limitations section.
Confidence Ratings and Reaction Times
Confidence ratings.
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Contrary to expected predictions, there were no differences between the ASD and
TD groups in confidence ratings of their predictions of how they did on the task. It was
expected that since children with ASD tend to overestimate their performance compared
to TD controls, they would be more confident in their ratings. Previous research suggests
that individuals who overestimate their performances on tasks tend to rate themselves as
more confident (Moore & Healy, 2008). However, these findings have not been tested in
children with ASD. Instead, the majority of research on confidence ratings and selfperception comes from the social psychology field, which primarily examines
undergraduate students.
The current study found that children with ASD displayed confidence ratings that
averaged a little over the half-way point of a 7-point Likert scale, meaning that they were
not as confident in their overestimations as expected. Based on the current study’s
findings, it is possible that confidence ratings of predictions are not linked to selfperception in children with ASD. This is also evidenced by the fact that confidence
ratings did not relate to being more accurate in estimations of competencies, in both
groups. If confidence ratings had been higher in the ASD group, this could have implied
that children with ASD are sure of their overestimations and are confident that they did
better on the tasks than their performance suggests. Instead, the findings suggest that
children with ASD may be unsure of how they performed on the tasks even though they
display a bias to overestimate their competencies.
Reaction times.
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The current study examined the time it took for participants to provide an answer
regarding their predicted performances. Reaction times did not differ between groups, as
there was no difference in the time it took for the ASD and TD groups to answer pre-task
and post-task estimations of competency in any condition. It was predicted that
individuals who were more accurate in their predictions of competency would have
longer reaction times, as they may take more time to consider their experience and would
thus be more able to accurately judge how did on the task (Robinson et al., 1997).
Results, however, did not support this prediction as the length of time participants took to
predict their performance did not influence the accuracy of that prediction in any
condition and in either group.
This research question should be replicated in future studies as this is the only
study to date to test reaction times and self-perception in an ASD sample. It is possible
that the time participants are given to answer a prediction question may influence the
results. In the current study, participants took on average 10 to 20 seconds to answer
prediction questions, with the Feedback condition being the fastest. It is possible that the
relation between time spent answering a prediction question and accuracy of prediction
may only exist at extremes, whereby individuals who are only given a very limited
amount of time (i.e., 1 second) to think of their prediction may be less accurate.
Factors Related to Self-Perception
Episodic memory.
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Contrary to the predicted results, episodic memory, examined using both the
CVLT and Autobiographical Memory Task, did not predict self-perception of
competency in either group. I expected that poorer episodic memory abilities, in both
tasks, would predict less accurate self-perceptions, with a stronger effect in the ASD
group. Also, no significant correlations were found in either group, meaning that there
was not a significant relation between either of the episodic memory tasks and selfperception.
It is important to note that no differences were found between groups on the
CVLT. As mentioned above, verbal learning tests are often used as a test of episodic
memory, where participants are asked to listen to a list of words and later remember them
(e.g., Bowler et al., 2000). Although individuals with ASD perform well on rote
memorization (Bennetto et al., 1996), other research has found impairments in episodic
memory (e.g., Boucher, 1981). However, research is mixed as to whether individuals
with ASD have difficulty in delayed free-recall tasks (Wheeler et al., 1997). The current
study supports findings that children with ASD do not show impairments in delayed freerecall tasks, and this may be explained by individuals with ASD using semantic memory
to compensate, as children were able to memorize and recite a list of words even after a
delay. As such, it is possible that the free-recall on the CVLT may be seen more as a as a
verbal learning test rather than a test that assesses episodic memory.
It is also important to note that the ASD group performed significantly more
poorly than the TD group on the “when you were little” and “a year ago”
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Autobiographical Memory Task questions, but there was no difference between groups
on the “last week” condition. This may suggest that the ASD group had more difficulty
including autobiographical information in their recounting of memories of the more
distant past, but not the more recent past. It is possible that individuals with ASD have
deficits in long-term episodic memory due to the fact that they have difficult retrieving
stored information (Boucher, 2007). This difficulty with retrieval may affect the ability to
reconstruct past events, which becomes more difficult for events further in the past (Lind
& Bowler, 2010). It is also important to note that the scores on all conditions of the
Autobiographical Memory Task in both groups were quite low. This will be further
discussed in the Limitations section.
Overall, the findings of the current study suggest that episodic memory may not
be related to how individuals perceive their competencies. One suggestion is that memory
for personally experienced events may be related to more abstract questions about the self
(e.g., participants being asked how they are at math more generally) rather than being
asked a concrete question about their precise performance on the task. More abstract
questions about the self may encourage people to envision themselves taking a previous
math task to be able to more accurately estimate their performance on a hypothetical test
that they have not yet taken. Instead, it is possible that the type of prediction questions
asked in the current study may rely more on other cognitive processes such as
metacognition. This concept will be further discussed in the Implications and Future
Directions section.
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Social motivation.
Social motivation did not predict self-perception of competency in either group. It
was expected that increased social motivation would predict overestimations of
competency in the TD group as individuals may describe positive qualities about the self
in order to promote positive interactions. No significant correlations between selfperception and social motivation were found in the ASD group. In the TD group, one
significant correlation in the opposite direction than predicted was found that suggested
that TD children with greater social motivation had more accurate perceptions of
competency before they completed the task. These contrary findings may have occurred
for two reasons. Firstly, as suggested above for episodic memory, it is possible that social
motivation may be related to more abstract questions about the self rather than the
concrete questions used in this task. A child who is aware of how they are doing on a task
may be less likely to try to inflate their performance if they know that the experimenter
can tell how many questions they have answered correctly. For example, if a child is
asked how they are at math, without having to take a test that they know will be later
scored, they might be more likely to overestimate their math abilities. Secondly, it is also
possible that since the participants typed in their predicted performance, rather than
having the experimenter directly ask the participant how they will do or did do on the
task, the participant may have been less likely to exaggerate their performance. This may
have occurred as the participant did not need to directly interact with the experimenter
when predicting their performance.
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Also, contrary to predicted results and to previous literature, the results showed
that the ASD group, on average, reported trending higher social motivation than the TD
group. Previous research has suggested that social motivation is a primary deficit in ASD,
and children with ASD often have less social interest and are less concerned about how
other people think of them (e.g., Chevalier et al., 2012). As such, it was expected that
children with ASD would report lower levels of social motivation. One possible
explanation for this is based on the fact that children with ASD were self-reporting and
may have been overestimating their level of social motivation. This will be further
discussed in the Limitations section.
Also possible is that children with ASD do not lack social motivation but instead
lack the tools necessary for typical social situations. Children with ASD tend to report
higher levels of loneliness compared to TD controls (Bauminger & Kasari, 2000), which
suggests that they do indeed have interest in creating and maintaining friendships. It is
also suggested that the social motivation measure used in the current study had
methodological flaws, which may have influenced the findings.
Self-perception and depression.
The current study controlled for depressive symptoms in all analyses that
compared self-perception between groups, as previous research has shown a relation
between depression and estimations of performance (e.g., Lewinsohn et al., 1980).
Results indicated that the ASD group had significantly more depressive symptoms than
the TD group, which is consistent with previous research that suggests that psychiatric
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disorders such as depression are common in individuals with ASD (e.g., Simonoff et al.,
2008). While children with ASD displayed more depressive symptoms than controls,
there was not a significant relation found between depressive symptoms and selfperception in this group. However, in the TD group, more depressive symptoms were
associated with a more accurate self-perception in the Correct condition. It is possible
that this effect only occurred in the Correct condition as it may come more naturally for
individuals who do not hold themselves in a positive light to bring to mind and evaluate
questions answered incorrectly rather than correctly. Since the TD group answered
approximately 50% of the questions on the academic tasks correctly, it might have been
more natural and in line with their negative schemas, to say that they got 10 questions
wrong rather than 10 questions right. It is also likely that symptoms of depression would
be more related to pre-task estimations, as this type of estimation is less concrete than a
post-task question. The pre-task estimation relies more on the participant generating a
view of themselves (i.e., by recalling past experiences), which allows them to estimate
how they will do on the task before actually taking it, compared to the post-task question
which is more concrete and immediate. Individuals with depressive symptoms are more
likely to have a negative view of themselves and will therefore underestimate how they
will do on the task before they complete it.
Based on the results, it can be suggested that depressive symptoms are related to
self-perception in TD children. In the TD group, more depressive symptoms predicted
more accurate estimations of competency in the regression analyses. This suggests that
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depressive symptoms affect how TD children view themselves. In individuals with ASD,
it is possible that depression is not an important underlying factor related to estimations
of competency. Instead, the factors that are related to self-perception may be different in
individuals with ASD, as there may be other processes encouraging variations in
estimations of competency.
Self-perception and ADHD.
Children with ADHD often overestimate their competencies and overestimate
their self-perception in a variety of domains (for a review see Owens et al., 2007). The
final analyses in the current study did not control for ADHD characteristics given that
ADHD symptoms have been found to be inherent in the ASD diagnosis. As expected, the
ASD group had significantly higher ADHD scores than the TD group. By either
controlling for ADHD statistically or excluding participants who met cut-off scores on
the Conners-3, the ASD sample would be less representative of the general ASD
population. Instead, the study examined the relation between ADHD symptomology and
self-perception between groups. The results demonstrated that increased ADHD
symptomology did not relate to having an increased overestimation of competency in
either group. Although children with ADHD display inflated self-perception of
competency (e.g., Owen & Hoze, 2003), it is possible that ADHD symptomology does
not play a role in overestimating competencies in children with ASD. There may be other
underlying factors that are instead related to this bias.
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Limitations
There are sample issues and methodological limitations associated with the
current study, which must be considered when interpreting the results. In terms of sample
issues, it is important to note that the ASD sample in the current study was somewhat
limited in its range of IQ. While the study solely focused on examining children with
high-functioning autism, there is great variability in the IQ scores of individuals with
ASD. For example, the Centers for Disease Control and Prevention suggests that 31.6%
of children with ASD have an intellectual disability (Christensen et al., 2012). Thus, the
current study may not have accurately represented the ASD population. It is therefore
important to recognize that these findings, that children with ASD overestimate their
academic competencies, may only apply to a high-functioning sample.
Other limitations in the current study pertain to the methodology used.
Firstly, it is important to note the statistical criticisms of difference scores. Difference
scores have low reliability meaning that there is an increased likelihood of a Type II error
or the failure to detect a significant relationship (Edwards, 2001). Difference scores have
also been shown to be correlated with their components (Cronbach, 1958). While there
may be a significant relation between difference scores and another variable this may
actually be reflective of a relation between one of the difference score’s components (i.e.,
actual score or predicted score) and the other variable (Cronbach. 1958). As such, it may
be difficult to interpret the meaning of statistically significant relations between
difference scores and other variables.
106

Next, the Feedback condition of the self-perception academic task was
administered last, which may have affected the results of that condition. In the Feedback
condition, participants were given immediate feedback on each question they answered.
This condition was administered last due to the fact that feedback on how participants did
on the task could have influenced predictions on other conditions. However,
administering the task last may have caused participants to experience fatigue and
boredom, causing them to pay less attention, which is evidenced by the fact that
participants’ actual score on the task was lowest in the Feedback condition.
Administering the task last may have also caused participants to become familiarized
with the task, which could potentially lead to more accurate estimations of competency. It
is also important to note that there was not an Incorrect condition of the Feedback
condition of the academic task. This would have involved giving participants feedback
but asking them how many questions they answered incorrectly. Asking participants how
many questions they answered incorrectly in the Feedback condition would have
provided more information on how children understand their competencies.
There were also limitations with the Autobiographical Memory Task. It is
important to note that there was no appropriate measure to examine autobiographical
memory in the sample being tested (i.e., older children and adolescents with ASD). As
such, the task used in the current study was adapted from Crane and Goddard’s (2008)
Episodic and Semantic Autobiographical Memory Interview, which was designed to test
adults. In order to better test older children and young adolescents, the questions and the
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coding scheme were modified, which may have caused the scores in both groups to be
low quite low across conditions. While participants were given explicit instructions, it is
possible that children of this age have difficulty in verbally recounting specific
personally-experienced events from the time points they were asked. It is also important
to add that the Autobiographical Memory Task questions were given to participants in a
set order. Memories should have instead been counterbalanced, as having them in a set
order (i.e., the “last week” question being last) may have affected the results. This is
evidenced by the fact that the “last week” question had the lowest score compared to the
other two question in both groups. It is possible that participants were fatigued by the end
of the task and were not answering to their full potential for the last question.
Finally, there were some issues related to the Social Goals Scale (Rudolph et al.,
2011) that was used as a measure of social motivation in the current study. Firstly, it is
important to note that the Social Goals Scale (Rudolph et al., 2011) is a self-report
measure and the current study found that children with ASD reported increased social
motivation compared to TD controls. This may be due to the fact that children with ASD
tend to overestimate their competencies, which could have cause them to overestimate
their social motivation. Although it may have been beneficial for parents of participants
to complete a parental-report measure of social motivation, social motivation is a
personal and internal construct that it is difficult to assess without self-report (Ryan &
Deci, 2000). Future research might consider using an experimental task rather than a selfreport measure of social motivation in order to gain further insight into if and how
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children with ASD are over-reporting their need for social interaction and acceptance.
Secondly, it is also important to note that the Social Goals Scale may instead be better
suited for a younger age range, as the average age used in the original creation of the
scale was approximately 8 years of age (Rudolph et al., 2011). As such, this may have
resulted in the TD group displaying opposite findings than predicted, whereby those with
greater social motivation had more accurate perceptions of competency before they
completed the task. Participants, especially older children and adolescents, may have
thought that the questions they were being asked did not apply to them, as the questions
may have been too juvenile, and this may have skewed the results.
Implications and Future Directions
Overall, the results of the current study are of particular significance due to the
implications associated with overestimating one’s competency past young childhood.
While overestimations of competencies exist in ASD, the purpose and mechanisms
underlying this bias remain unclear. Future research should further examine how and why
these overestimations occur in individuals with ASD, which will help to understand if
these overestimations are beneficial or detrimental.
First, it is vital to understand more about the factors that underlie this
phenomenon. As discussed above, the current study did not find support for episodic
memory or social motivation predicting self-perception. It is possible that either these
abilities do not underlie self-perception or that the methodology used interfered with the
findings. Theoretically, it is strongly suggested that children with ASD are
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overestimating their competencies because they lack cognitive skills required for accurate
estimations (Harter, 2012). These deficits in specific cognitive abilities may therefore
cause them to be unaware of their abilities. As such, it is possible that other cognitive
factors may exert a stronger influence on self-perception than the ones examined in the
current study. As mentioned above, it is possible that that the type of prediction questions
asked in the current study may rely more on metacognitive processes. For example, the
process of monitoring would be necessary for keeping track of performance during the
task and evaluation would be important for assessing performance after the task is
complete. Future research should examine if metacognitive processes influence
overestimating on concrete tasks, and if episodic memory influences overestimating on
more global abstract questions about competencies.
It is also possible that children with ASD may be overestimating their
competencies for other reasons, such as social experiences they encounter in everyday
life. One example of a social experience that children with ASD may encounter is the
constant positive reinforcement many children receive when attending behavioural
therapies. Children with ASD in Early Intensive Behavioural Intervention, for example,
are often encouraged and praised for their participation in many different daily tasks (e.g.,
Peters-Scheffer, Didden, Korzilius, & Sturmey, 2011). This praise and encouragement at
therapy may influence a child to overestimate their competencies as they are constantly
positively reinforced and may therefore believe that they are skilled at every task that
they encounter. This relates to how self-congratulatory behaviours in the first years of life
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may have an effect on how young children view their abilities (e.g., Butler, 2005). Future
research on the topic should continue to systematically examine potential factors related
to self-perception using differing methodologies and should also examine if and how
therapy influences self-perception.
A second question relates to the influence that overestimating one’s competency
can have over time. There is a conflicting evidence on whether overestimations of
competency are beneficial or detrimental (e.g., McQuade et al., 2011; Taylor & Brown,
1988). Future research is needed to determine not only the consequences of biased selfperception, but also the consequences of overestimations in different domains of
competency and at different developmental time points. As described above, it is possible
that having unrealistically positive views of the self in terms of academics may be
beneficial. Overestimating academic competencies may help individuals continue on
difficult tasks regardless of outcome (Bandura, 1991). For example, it may help children
with ASD to continue to be motivated in school even though they may not have done
well on a test. However, overly-positive self-perception of academic competencies may
not be beneficial past childhood. In late adolescence, specifically when entering postsecondary education, this overestimation may cause individuals to make poor decisions
about the type of programs in which they enroll. If an individual believes that they are
better than they are in certain academic subjects, it may cause them to make uninformed
and poor choices about their education and future career pursuits. On the other hand,
overly positive views of the self in domains related to social functioning or
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symptomology may be detrimental for individuals at any age range in clinical populations
(e.g., Storch et al., 2008). This is due to the fact that individuals may be unaware of their
deficits and may not understand they may need to modify their behaviours. For example,
in children with ASD, not being aware of their rigidity may make it difficult for them to
attempt to be more flexible in certain situations that require it. Future research should
continue to examine self-perception across the developmental spectrum in ASD and
examine the consequences of overestimation using longitudinal studies.
Overall, the results of the current study provide support for the notion that
children with ASD overestimate their academic competencies compared to TD controls.
It is possible that children with ASD are unaware of their competencies due to deficits in
key cognitive abilities underlying self-perception. While children with ASD are
overestimating their competencies in different conditions, they are still able to use
concrete feedback to more accurately estimate their performance. The ability to process
feedback is extremely important for children with ASD as many treatment programs
utilize feedback in order to change behaviour. Future research in this area should attempt
to understand the more about the underlying mechanisms of this bias, as well as the
consequences that these overestimations of competency have in different domains.
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Appendix A
Autobiographical Memory Task Scoring

3-point response: An event that occurred at a particular time and place, lasted less than a
day, and most likely occurred on only one occasion. It must have a specific time and
place.
2-point response: A specific event that lasted less than a day, and most likely occurred
on only one occasion and that mentions either a time or place.
1-point response: A vague personal event that lasted less than a day, and occurred on
only one occasion with no time or place mentioned.
0-point response: Fails to provide a response or if the response was based on a semantic
memory (i.e., general factual knowledge independent of personal experience and
temporal context) or if the response clearly occurred more than one time and/or lasted
more than a day (i.e., mentions a vacation that their family does every year but does not
provide any detail about a specific event that happened on vacation).
Example response from TD participant in the “About a year ago” question (3-point
response):
“Okay well this is not very interesting but it’s the first thing that comes to mind. When I
was three years old, on the 27th of September, my brother was born, I was at my
grandparent’s house, they live in Kingston as well. And my parents were at the hospital
and then we got the call and it was a baby brother and I got to meet him for the first
time.”
Example response from ASD participant in the “About a year ago” question (2point response):
“We went to KGH and I first met my baby brother when he was born he was in the NICU
or whatever because he was born early but now he weighs like 40 pounds and is one and
a half. Maybe almost 45.”
Example response from TD participant in the “Within the last week” question (1point response):
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“My step-mom did get surgery in her foot because her bone, two bones, in her foot, like
the thing in-between, the cartilage, had like withered away and then the bone like slipped
and so she had this thing in her foot, that kind of looked like the ankle coming out of the
other side. She wasn’t able to walk for a long, she won’t be able to walk for a while.”
Example response from ASD participant in the “When you were little” question (0point response):
“I fell. And it lasted less than a day. And it only happened in one place. And it only
happened once.”

135

Appendix B
Social Goals Scale
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Appendix C
Skew and Kurtosis

Table A.1. Skew and Kurtosis for Dependent Variables used in Analysis

Skew

Kurtosis

CDI-2 Total

1.07

1.35

Conners-3 Global Index

.66

-.89

Actual Score on Correct Condition

-.36

-.30

Actual Score on Incorrect Condition

-.04

-.35

Actual Score on Feedback Condition

.15

-.10

Pre-task Correct Condition

-.46

-.33

Post-task Correct Condition

-.93

.98

Pre-task Incorrect Condition

-.55

-.21

Post-task Incorrect Condition

-.59

.18

Feedback Post-task

-.36

-.82

Pre-task Correct Condition Difference

.34

-.36

Post-task Correct Condition Difference

1.03

1.23

Pre-task Incorrect Condition Difference

-.71

.35

Post-task Incorrect Condition Difference

.02

-.10

Post-task Feedback Condition Difference

-.15

1.44

Composite Pre-task Difference Scorea

-.15

-.44
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Table A.1. Skew and Kurtosis for Dependent Variables used in Analysis (continued)

Skew

Kurtosis

.25

-.41

Pre-task Correct Confidence

-.72

-.83

Post-task Correct Confidence

-.43

-.79

Pre-task Incorrect Confidence

-.43

.55

Post-task Incorrect Confidence

-.03

-.79

Post-task Feedback Confidence

-.28

-.51

Pre-task Correct RT

1.78

4.21

Post-task Correct RT

2.43

7.68

Pre-task Incorrect RT

1.90

3.89

Post-task Incorrect RT

1.73

3.91

Post-task Feedback RT

2.01

4.20

Transformed Pre-task Correct RT

-.13

.14

Transformed Post-task Correct RT

-.62

.74

Transformed Pre-task Incorrect RT

-.30

1.02

Transformed Post-task Incorrect RT

-.61

1.88

Transformed Post-task Feedback RT

-.15

.38

WISC Working Memory Total

-.59

1.46

Composite Pre- and Post-task Difference
Scoreb
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Table A.1. Skew and Kurtosis for Dependent Variables used in Analysis (continued)

Skew

Kurtosis

CVLT Long-Delay Free Recall

-.33

-.22

Autobio Composite Average

-.01

-.78

Social Goals Scale Total

-.10

-.12

Composite score averaging the pre-task self-perception difference scores in the Correct and Incorrect
conditions.
b
Composite score averaging the pre-task and post-task self-perception difference scores in the Correct and
Incorrect conditions.
a
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