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Abstract 

The current set of studies adds to the growing body of literature of self-perceptions in 

atypical populations. Previous research has demonstrated that, despite significant functional 

problems in multiple domains, children with ADHD unexpectedly provide overly-positive reports 

of their own competence in comparison to actual performance on objective measures. Study 1 

empirically examined the self-perceptions of adolescents with Attention-Deficit/Hyperactivity 

Disorder (ADHD) using performance on individual, specific, concrete tasks as the basis for 

participants’ ratings of competence. Participants completed a verbal and mathematic task and 

were asked how well they thought they did prior to completing the tasks (pre-prediction rating). 

After they completed each task they were asked how well they thought they did (current post-

performance) and how well they thought they would do in the future (future post-performance). 

For the purpose of the study, self-perceptions can be described as the difference between 

perceived performance and actual performance. These difference scores were used in analyses.  

Results suggested that adolescents with ADHD tend to have more positively-biased self-

perceptions than typically developing (TD) adolescents. The current study also examined the role 

that IQ and executive functioning have on self-perceptions; however, no significant relationships 

were found.  

Using the same methodology, Study 2 examined the self-perceptions of adolescents with 

Autism Spectrum Disorders (ASD). By examining a population with similar cognitive deficits as 

individuals with ADHD, the current study aimed to determine whether these positively-biased 

self-perceptions are specific to ADHD or if it is a phenomenon related to more general difficulties 

or dysfunction. Results suggested that adolescents with ASD also tended to have more positively-

biased self-perceptions than TD adolescents. In adolescents with ASD, lower IQ and greater 
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executive functioning deficits tended to be related to more positively-biased self-perceptions. 

Limitations of this research are discussed. Future investigation is needed to systematically 

examine other possible mechanisms that may be contributing to these biased self-perceptions.  
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Chapter 1 

General Introduction 

Social psychology research has documented the existence of biased self-perceptions in 

the general population. Evidence indicates that most individuals possess positive views of 

themselves (Taylor & Brown, 1988). For example, studies have found that a “better than average” 

effect is often produced, where individuals self-evaluate themselves more positively when they 

are asked to compare themselves to a hypothetical “average” target (Alicke & Govorun, 2005). It 

has also been suggested that individuals hold unrealistic positive self-evaluations, unrealistic 

optimism about the future, and inflated beliefs of power over the environment (Taylor & Brown, 

1988).  

Early social cognition theorists maintained that an individual gathers data in an unbiased 

manner, combines it in a logical identifiable fashion, and then reaches an accurate inference and 

decision (Taylor & Brown, 1988). However, it is evident that information processing is full of 

incomplete data gathering, shortcuts, errors, and biases (Fiske & Taylor, 1984). These positively-

biased self-perceptions may therefore be occurring due to information processing procedures that 

discard or distort negative information and enhance positive information (Taylor & Brown). For 

example, the theory of downward comparison proposes that people tend to seek and recall social 

comparison information that is favorable to themselves in order to hold the view that they are 

superior to others (Taylor & Brown). 

A phenomenon that relates to these positive self-perceptions in the general population is 

the positive illusory bias. The positive illusory bias occurs when self-perceptions frequently do 

not correspond with objective measures of performance. It can be operationally defined as the 

disparity between self-report of competence and actual competence, such that an individual’s 
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self-reported competence is substantially higher than their actual competence (Hoza et al., 1993). 

These positively-biased self-perceptions tend to exceed the moderately positive beliefs that 

appear to be somewhat normative in the general population (Alicke & Govorun, 2005). 

Interestingly, these positively-biased self-perceptions have been found to be prevalent in both 

individuals with Attention-Deficit/Hyperactivity Disorder (ADHD) (Evangelista, Owens, Golden, 

& Pelham, 2008; Owens & Hoza, 2003; Owens et al., 2007) and individuals with Autism 

Spectrum Disorders (ASD) (Capps et al., 1995; Johnson, Filliter & Murphy, 2009). The current 

paper focuses on better understanding the self-perceptions of 1) adolescents with ADHD and 2) 

adolescents with ASD.  

Positively-Biased Self-Perceptions in ADHD 

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most prevalent 

developmental disorders, is most commonly identified in males, and affects approximately 3-7% 

of school-aged children (American Psychiatric Association (APA), 2000). The disorder is 

primarily characterized by attention problems and hyperactivity and has three main subtypes: 

predominantly hyperactive-impulsive, predominantly inattentive, and combined hyperactive-

impulsive and inattentive
1
 (APA, 2000). Individuals with ADHD have consistently been found to 

display academic difficulties, social deficits, and behaviour problems. Typically, they have poorer 

academic achievement scores, lower grades, and less persistence on school-related tasks (LeFever 

et al., 2002). Socially, they have fewer close friendships, are more rejected in the classroom, and 

have more negative interactions with their mothers as compared to their peers without ADHD 

(Pelham & Bender, 1982). Within the behavioural domain, the most noticeable deficits include 

aggression and noncompliance with adult commands (Barkley, 1990). This population is also at 

                                                      

1
 While it is recognized that the DSM-5 has changed the diagnostic criteria of ADHD, the present paper     

references the DSM-IV-TR, as the participants in this study were likely diagnosed using this version.  
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an increased risk for dropping out of school, drug abuse, and juvenile delinquency (Shaffer, 

1994). 

Despite having chronic difficulties in academic, social, and behavioural domains, many 

individuals with ADHD tend to underreport the presence of these problems. A growing body of 

literature suggests that many children with ADHD tend to overestimate their own competencies 

in comparison to other criteria, such as parental or teacher report. For example, a study conducted 

by Evangelista, Owens, Golden, and Pelham (2008) used the Self-Perception Profile for Children 

(Harter, 1985), to assess self-perceptions of scholastic competence, social acceptance, athletic 

competence, physical appearance, behavioural conduct, and global self-worth in children with 

and without ADHD in Grades 3 to 6. They then compared these measures to parental and teacher 

report questionnaires. They found that, relative to teacher and parental report, children with 

ADHD tended to overestimate their own competence in all domains significantly more than 

typically developing children.   

While moderately positive beliefs appear to be somewhat normative in the general 

population (Alicke & Govorun, 2005), the positively-biased self-perceptions found in children 

with ADHD differ significantly from the positive cognitions found in the general public. 

Firstly, the positive self-perceptions held by children with ADHD tend to greatly exceed their 

typically developing (TD) peers (see Owens et al., 2007 for review). The presence of these 

self-perceptions also seems to be a counterintuitive phenomenon. Harter’s model of 

motivation (1981) proposes that a child’s self-perception of competence contributes to their 

motivational orientation. Therefore, children who experience success following task 

engagement often develop an enhanced sense of self-perception and, as a result, these children 

are motivated to engage in future challenging tasks. On the other hand, children who 

experience failure on a given task develop a lower sense of self-competence and are less likely 
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to participate in future challenging tasks (Harter). However, past results indicate that children 

with ADHD have unrealistic high self-perceptions of their skills and competencies, despite 

having experienced failure in multiple domains (e.g., Hoza et al., 2002). Therefore, there may 

be something unique about how children with ADHD think of themselves (Owens et al.). 

These positively-biased self-perceptions have also been found to be maladaptive and 

relate to negative adjustment both concurrently and over time (Hoza et al., 2005; Kaiser et al., 

2008; Owens & Hoza, 2003). Despite their positively-biased self-perceptions, children with 

ADHD tend to exhibit less persistence and poorer performance on laboratory tasks, and 

greater impairment across domains of competency (Hoza et al., 2000, 2001). Overly-positive 

self-perceptions may also prevent children from recognizing the need for improvement and 

may make it difficult to alter their approach after receiving feedback (Milich & Okazaki, 

1991). This overestimation of competence has also been linked to conduct problems and 

aggression, as children with these positive biases are more likely to react in an aggressive 

manner to negative feedback (McQuade et al., 2011). 

There have been several possible theoretical explanations for the positively-biased self-

perceptions found in ADHD.  It has been suggested that when children with ADHD are 

threatened by a task, they attempt to hide their incompetence and prevent failure by exaggerating 

their reports of self-competence (Owens et al., 2007). This hypothesis suggests that children with 

ADHD use these positive biases as a coping mechanism to protect their self-esteem. In support of 

this self-protective hypothesis, Evangelista et al. (2008) found that children with ADHD showed 

the most positively-biased self-perceptions within the domain in which had the most difficulty, as 

reported by parents and teachers.  
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Research has also suggested that executive functioning may relate to positively-biased 

self-perceptions of one’s own competency (Owens et al., 2007). Individuals with ADHD 

demonstrate a variety of cognitive deficits, especially in areas related to executive functioning 

(Barkley, 1997; Nigg, 2006). Executive functioning is an umbrella term for cognitive processes 

that control behaviour, such as planning, working memory, attention, problem solving, verbal 

reasoning, and inhibition (Ozonoff, Pennington, & Rogers, 1991). Evidence suggests that children 

with ADHD have specific deficits in spatial working memory, response suppression, and 

cognitive flexibility (Nigg). These deficits in executive functioning may lead to a variety of 

impairments, including deficits in hindsight and forethought, holding events in mind, social 

perspective taking, self-reflection, and problem solving (Barkley). Deficits in these processes may 

also affect an individual’s ability to perceive their own competencies. McQuade and colleagues 

(2011) found that children with ADHD who held positively-biased self-perceptions had greater 

deficits in executive functioning than those without these biased perceptions. Their study 

examined the relationship between cognitive deficits and self-perceptions in a sample of 272 

children with and without ADHD using the Self-Perception Profile for Children (Harter, 1985). 

Results indicated that children with ADHD andpositive biases had lower IQs and greater 

executive functioning deficits than children with ADHD  without a positive bias. The study also 

found that executive processes, working memory, broad attention and cognitive fluencydeficits 

partially mediated the relation between ADHD and biased self-perceptions. The researchers 

concluded that cognitive deficits might be a potential mechanism that underlies the domain-

specific overestimation of competency in children with ADHD. 

Positively-Biased Self-Perceptions in ASD 

Overly-positive self-perceptions are not exclusive to individuals with ADHD, as a similar 

bias has been found in individuals with ASD. Pervasive Developmental Disorders are a spectrum 
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of disorders, which include Autistic Disorder, Pervasive Developmental Disorder – Not 

Otherwise Specified  (PDD-NOS), and Asperger’s Disorder, which are collectively referred to as 

Autism Spectrum Disorders (ASDs). ASDs are a group of neuro-developmental disorders 

characterized by the co-occurrence of impaired social interaction, impaired communication, and 

the presence of repetitive and stereotyped patterns of behaviours and interests
2
 (APA, 2000). 

Individuals with ASD also tend to show executive functioning deficits across many ages and 

functioning levels (see Ozonoff et al., 1991, for review).  

Much like children with ADHD, children with ASD have been found to display 

academic difficulties, social deficits, and behaviour problems, and tend to underreport the 

presence of these problems. For example, Capps et al. (1995) investigated perceptions of self-

competence by comparing 18 children with ASD and 20 typically developing children who 

were matched for sex, age and cognitive ability (full-scale IQ), and had a mean age of 11 

years. Using the Self-Perception Profile for Children (Harter, 1985), participants reported on 

their own competencies in four areas: cognitive, social, athletic, and general self-worth. 

Overall, individuals with ASD tended to overestimate their competencies compared to their 

peers. Among the children with ASD, IQ was found to have a role in this relationship. Those 

with a higher IQ perceived themselves to be less socially competent and were better able to 

express their own previous emotional experiences. The study also found that children with 

ASD who perceived themselves to be less socially competent were seen by parents to function 

best in the social world. These results may suggest that individuals with ASD who have a 

lower IQ are more likely to have more positively-biased self-perceptions. 

                                                      

2 While it is recognized that the DSM-5 has changed the diagnostic criteria of ASD, the present paper 

references the DSM-IV-TR, as participants in the current study were likely diagnosed using this version. 
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It has also been found that children and adolescents with ASD have limitations in their 

self-perception of autism-related traits. Johnson, Filliter, and Murphy (2009) examined self-

perception of autism-related symptoms in high-functioning children and adolescents with 

ASD. Using the Autism Spectrum, Empathy and Systemizing Quotients, they compared self-

reports and parent-reports of 20 youth with ASD and 22 TD controls. They found that children 

and adolescents with ASD reported significantly fewer autistic traits and more empathetic 

features than their parents attributed to them, while there was no difference in the comparison 

of TD controls. These results indicate that individuals with ASD perceive themselves 

differently relative to how others perceive them. Studies also demonstrate that, although 

individuals with high-functioning ASD may recognize that they have difficulties in their social 

skills, they do not necessarily understand the extent of their deficits. Koning and Magill-Evans 

(2001) observed that, although a group of adolescent boys with Asperger’s had some 

awareness of their social skills deficits, they assessed themselves as having more social skills 

than their parents and teachers reported them to possess. Knott et al. (2006) found similar 

results where self-reports of children and adolescents with ASD indicated greater levels of 

social skills and social competence compared to parental-reports. 

The study of self-perceptions in adolescents with ASD has received only minimal 

attention in previous research. The majority of previous research on the self-perceptions of 

children with ASD has focused primarily on examining perceptions of their autism- related 

traits. The present paper, however, examines the self-perceptions of adolescents with ASD 

using concrete, familiar, and objective criteria and focuses on examining self-perceptions of 

daily academic functioning. 
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Aims of the Current Paper 

 The majority of studies in the literature assess the self-perceptions of individuals with 

ADHD and ASD by using discrepancy analyses, where difference scores are calculated by 

subtracting a criterion score, most commonly parent report, from the child’s self-report of 

competence. One of the key problems in this methodology is due to the possible rater bias on the 

part of the parent providing the criterion rating. Years of experience learning about and living 

with a child with a developmental disorder may lead parents to be more critical of or sensitive to 

their child’s competencies and difficulties. As such, the parents of children with ADHD or ASD 

may assign lower ratings of competencies to their children. This could result in the self-

perceptions of children with ADHD and ASD to look inflated, when they may in fact be in line 

with actual performance.  

Previous research has also used subjective self-report measures of global performance to 

assess self-perceptions. This method involves asking the participant to rate how they do in a 

global domain, such as academics or social functioning. The most widely used measure to test 

self-perceptions in both the ADHD and ASD literature is the Self-Perception Profile for Children 

(Harter, 1985). Each item on this measure consists of two opposite descriptions (e.g., “Some 

children often forget what they have learned” but “Other children are able to remember all things 

easily”). Children have to choose the description that best fits and then indicate whether the 

description is “somewhat true” or “very true” for them. This may be difficult for individuals with 

impaired cognitive functioning as there are concerns about the degree to which they are aware of, 

or have insight into, their symptoms, particularly at the global level.  

The present study aimed to overcome these limitations by using estimated performance 

on individual, specific, concrete tasks as the basis for participants’ ratings of competence. In both 

studies, we examined the self-perception of competencies in adolescents using immediate pre-
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task predictions and post-performance ratings of two scholastic tasks. The tasks used were 

common school-type tests. The participants therefore have had experience and familiarity with 

these types of tasks and should be able to predict their performance if they did not have 

positively-biased self-perceptions. Using a familiar task compared to a novel one may allow 

participants to better conceptualize what is being expected of them. Since the current set of 

studies are using a pre-prediction question, where the participant is asked how well they think 

they will do on a task before they complete it, it is important for the participant to be familiar with 

the task so that they may better estimate their capabilities. By assessing adolescents in this 

manner, we were able to eliminate any possible bias on the part of the parent, as well as give the 

adolescent something concrete,and familiar to predict and reflect upon.  

These studies examined novel questions that sought to contribute to the understanding of 

self-perceptions of adolescents with ADHD and ASD and to expand upon the existing literature 

by using a novel methodological approach that has not been previously explored. We directly 

examined self-perceptions in adolescents with ADHD and ASD using objective measures of 

performance as a criterion rating of actual performance. It was our hope that by using these more 

objective and concrete measures, we would be assessing a purer measure of self-perceptions, 

without the complications of requiring the participants to abstract a “big picture” view of 

themselves. Therefore, the first objective of this paper is to assess the differences in self-

perceptions between adolescents with ADHD and TD controls. For the purpose of the current 

paper, self-perceptions can be described as the difference between perceived performance and 

actual performance. When the paper refers to participants having more positively-biased self-

perceptions, this means that perceived performance is greater than actual performance. 

Throughout the paper, the constructs of self-perception, self-competence and self-evaluation are 

used interchangeably. We are also interested in examining the accuracy of self-perceptions in 
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each group (ADHD and TD). For the purpose of the study, accuracy refers to comparing 

participants’ self-perceptions to an absolute score of zero, where predicted performance is equal 

to actual performance.  

These studies also specifically examined the relationship between IQ and self-perceptions 

and executive functioning and self-perceptions. Increased knowledge of the self-perceptions of 

atypical populations will help us in understanding the mechanisms that underlie this phenomenon. 

Deeper knowledge of the mechanisms that underlie this phenomenon will not only help us 

understand more about these positively-biased self-perceptions and why they exist but may also 

inform the development of intervention strategies by targeting these causal mechanisms. A lack 

of awareness of poor competence may make it difficult for individuals to adjust their behaviour in 

accordance with feedback (McQuade et al., 2011). This lack of awareness may also limit their 

ability to incorporate feedback into an understanding of their functioning, thus leading to greater 

impairment over time. Interventions that target these mechanisms are crucial to help improve 

understanding of one’s own impairments.  
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Chapter 2 

Study 1: Self-Perception of Competencies in Adolescents with Attention-

Deficit/Hyperactivity Disorder 

A growing body of literature suggests that many children with Attention-

Deficit/Hyperactivity Disorder (ADHD) tend to overestimate their competencies in several 

domains relative to external indices such as adult report or actual performance (Owens et al., 

2007). This phenomenon has been termed the positive illusory bias (Hoza et al., 1993). The 

positively-biased self-perceptions held by children with ADHD not only tend to exceed TD peers 

but also seem to be maladaptive. This overestimation of competence has been linked to conduct 

problems (Kaiser et al., 2008) and aggression over time (Hoza et al., 2005); therefore, 

understanding the mechanisms that lead to this bias is crucial. Although there have been multiple 

explanations to describe the tendency of children with ADHD to overestimate their competency, 

the current study focuses specifically on the relationship that IQ and executive functioning have 

on self-perceptions. 

In addition, recent studies have utilized discrepancy analyses on global measures of self-

perceptions to assess biased self-perceptions held by children with ADHD. This method involves 

difference scores that are calculated by subtracting a criterion score (e.g., parent report) from the 

child’s self-reported competence. However, one might argue that the overly-inflated self-

perceptions of children with ADHD could be a result of possible rater bias on the part of the 

parent providing the criterion rating. The current study aims to overcome these limitations by 

using estimated performance on individual, specific, and concrete tasks as the basis for 

participants’ ratings of competence. Previous research has typically assessed self-perceptions by 
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asking the participant to rate their competencies using a global measure and then has compared 

this measure to a parental-report version. Instead, the current study examines self-perceptions by 

asking the participant to estimate their performance on two academic tasks before and after 

completing them. By assessing adolescents in this manner, we were able to eliminate any possible 

bias on the part of the parent, as well as give the adolescent something concrete to predict and 

reflect upon. 

Self-Perceptions of Individuals with ADHD 

ADHD, one of the most prevalent developmental disorders, is most commonly identified 

in males, and affects approximately 3-7% of school-aged children (APA, 2000). The disorder is 

primarily characterized by attention problems and hyperactivity and has three main subtypes: 

predominantly hyperactive-impulsive, predominantly inattentive, and combined hyperactive-

impulsive and inattentive
3
 (APA). Individuals with ADHD consistently have been found to 

display academic difficulties, social deficits and behaviour problems. Typically, they have poorer 

academic achievement scores, lower grades and less persistence on school-related tasks (LeFever 

et al., 2002). Socially, they have fewer close friendships, are more rejected in the classroom, and 

have more negative interactions with their mothers as compared to their peers without ADHD 

(Pelham & Bender, 1982). Within the behavioural domain, the most noticeable deficits include 

aggression and noncompliance with adult commands (Barkley, 1990).  

Given the academic and social impairments associated with ADHD, it may be expected 

that children with ADHD tend to have low self-perceptions of competency and performance 

(McQuade et al., 2011). However, studies have found that children with ADHD demonstrate a 

                                                      

3
 While it is recognized that the DSM-5 has changed the diagnostic criteria of ADHD, the present paper 

references the DSM-IV-TR, as the participants in this study were likely diagnosed using this version.  
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positive bias and report higher self-perceptions of competence and performance relative to 

external criteria (Diener & Milich, 1997; Hoza et al., 2002, 2004). Few studies have examined 

self-perceptions using actual performance on a task as a criterion rating. For example, Hoza et al. 

(2000) examined self-perceptions of competencies in children with ADHD after a success-failure 

manipulation find-a-word puzzle task. Results suggested that compared to typically-developing 

(TD) children, children with ADHD solved fewer test puzzles, quit working more often, and 

found fewer words on a generalization task. The study concluded that positively-biased self-

perceptions of performance occurred despite the fact that external measures indicated that 

children with ADHD performed significantly worse than comparison children during the tasks 

(Hoza et al., 2000). 

The majority of studies in the literature have examined the discrepancy between the self-

ratings of children with ADHD and indices of competence such as teacher or parent ratings. For 

example, a study conducted by Evangelista, Owens, Golden, and Pelham (2008) used the Self-

Perception Profile for Children (Harter, 1985), to assess self-perceptions of scholastic 

competence, social acceptance, athletic competence, physical appearance, behavioural conduct, 

and global self-worth in children with and without ADHD in Grades 3 to 6. They then compared 

these measures to the parental and teacher version of the Self-Perception Profile for Children 

(Harter). They found that, relative to teacher and parental report, children with ADHD tended to 

overestimate their own competence in all domains, significantly more than TD children. One of 

the key problems in this methodology is due to the potential rater bias on the part of the parent 

providing the criterion rating. Years of experience learning about and living with a child with a 

developmental disorder may lead parents to be more critical of their child’s competencies and 

difficulties. As such, the parents of children with ADHD may assign lower ratings of 

competencies to their children. This could result in the self-perceptions of children with ADHD to 
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look inflated, when they may in fact be accurate. Thus, it may be possible that positively-biased 

self-perceptions in children with ADHD may be due at least in part as a result of rater bias on the 

part of the parent providing the criterion rating. 

While moderately positive beliefs appear to be somewhat normative in the general 

population (Alicke & Govorun, 2005), the positively-biased self-perceptions found in children 

with ADHD differ significantly from the positive cognitions found in the general population. The 

positively-biased self-perceptions held by children with ADHD do not only exceed their TD peers 

but may also be maladaptive (Owens & Hoza, 2003). TD children who experience success 

following task engagement often develop an enhanced sense of self-perception and, as a result, 

these children are motivated to engage in future challenging tasks. On the other hand, TD 

children who experience failure on a given task develop a lower sense of self-competence and are 

therefore less likely to participate in future challenging tasks (Owens et al., 2007). Since most 

children with ADHD have been found to experience failure in multiple domains, they should be 

at risk of developing a low sense of self-competence, which is not the case. Instead, this 

overestimation of their competency relates to negative adjustment both concurrently and over 

time (Hoza et al., 2005; Kaiser et al., 2008). Despite their positively-biased self perceptions, 

children with ADHD tend to exhibit less persistence and poorer performance on laboratory tasks, 

and greater impairment across domains of competency (Hoza et al., 2000, 2001). A lack of 

awareness of poor competence may make it difficult for children with ADHD to adjust their 

behaviour in accordance with feedback (McQuade et al., 2011). It is possible that the cognitive 

deficits some children with ADHD experience may limit their ability to incorporate feedback into 

an understanding of their functioning, thus leading to greater impairment over time. This 

overestimation has also been linked to conduct problems and aggression, as children with these 
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positive biases are more likely to react in aggressive manners to negative appraisals (McQuade et 

al.). 

Possible Theoretical Explanations 

 While the positively-biased self-perceptions held by children with ADHD have been well 

documented, the cause of this phenomenon remains unclear. One possible explanation is the self-

protective hypothesis. It has been suggested that, when children with ADHD are threatened by a 

task, they attempt to hide their incompetence and prevent failure by exaggerating their reports of 

self-competence (Diener & Milich, 1997). This hypothesis suggests that children with ADHD use 

these biased self-perceptions as a coping mechanism to protect their self-esteem. Evangelista and 

colleagues (2008) found that children with ADHD inflate their self-reported competence the most 

in the domain with which they had the most difficulty.  

Although there have been multiple explanations to describe the tendency of children with 

ADHD to overestimate their competency (see Owens et al., 2007 for review), this paper focuses 

specifically on two possible mechanisms that may affect self-perceptions; IQ and executive 

functioning. Firstly, compared to older children, younger TD children tend to overestimate their 

skills in various academic tasks, overestimate their future performance, and purportedly this 

overestimation serves an adaptive purpose (Bjorklund & Green, 1992). Since children with 

ADHD are generally found to have a lower IQ than their TD peers (Frazier, Demaree, & 

Youngstrom, 2004), it has been suggested that these cognitive deficits may explain their 

positively-biased self-perceptions (Milich, 1994). While no study has empirically examined the 

relationship between IQ and self-perceptions in individuals with ADHD specifically, this 

hypothesis has been supported in the typically-developing literature. For example, Bouffard et al. 

(1998) examined the hypothesis that children at higher levels of cognitive development should be 

more accurate in their self-perceptions of competence than children of the same age at lower 
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levels of cognitive development. Results of the study suggest that the development of self-

perceptions is not strictly a matter of age or school level but is also related to cognitive 

development.  

Increasing research also suggests that children with ADHD demonstrate a variety of 

cognitive deficits (Nigg, 2006), especially in areas related to executive functioning (see Barkley, 

1997 and Nigg, 2006 for reviews). While there is some disagreement in the field about how 

executive functioning should be operationally defined, most researchers agree that it is used to 

describe cognitive processes that help individuals to form, maintain, and follow through on goals. 

It is an umbrella term for cognitive processes that control behaviour, such as planning, working 

memory, attention, problem solving, verbal reasoning and inhibition (Ozonoff et al., 1991). 

Children with ADHD have specific deficits in spatial working memory, response suppression, 

and set-shifting and cognitive flexibility (Nigg). These deficits in executive functioning may lead 

to a variety of impairments, including deficits in hindsight and forethought, holding events in 

mind, social perspective taking, self-reflection and problem solving (Barkley). These processes 

also may affect an individual’s ability to accurately perceive their own competency in a variety of 

domains by not being able to perceive their own abilities based on feedback from their 

environment (McQuade et al., 2011). 

McQuade and colleagues (2011) found that executive functioning seems to be related to 

biased perceptions in children with ADHD, as those who had a positive bias had greater executive 

deficits than those without biased perceptions. The study examined the relationship between 

cognitive deficits and self-perceptions in a sample of 272 children with and without ADHD using 

the Self-Perception Profile for Children (Harter, 1985). Results supported previous literature, in 

that the TD control group demonstrated greater abilities in the Broad Attention, Cognitive 

Fluency, and Executive Processes subtests of the Woodcock-Johnson Tests of Cognitive Abilities 
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(Mather & Woodcock, 2001b). The study also found that children with high positive biases in the 

academic or social domain demonstrated greater deficits in Executive Processes relative to 

children without such a bias. Further, children with ADHD and a positive bias in the social 

domain also demonstrated greater deficits in Cognitive Fluency, Working Memory, and Broad 

Attention relative to children with ADHD without this bias. Thus, children with both ADHD and 

positively-biased self-perceptions in the academic or social domain appear to demonstrate 

specific cognitive deficits relative to control children and relative to children with ADHD without 

high levels of positive bias.  

The Current Study 

 The current study aims to overcome the limitations presented by potential rater bias in 

previous literature by using estimated performance on individual, specific, concrete tasks as the 

basis for participants’ ratings of competence. To do this we examined self-perceptions of 

adolescents aged 12-18 years using immediate pre-task predictions and post-performance ratings 

(current and hypothetical future) of two scholastic tasks (verbal and math). The tasks used were 

common school-type tests; therefore, participants have had experience and familiarity with them 

and thus should be able to better predict their performance if they did not have positively-biased 

self-perceptions. Using a familiar task compared to a novel one may allow participants to better 

conceptualize what is expected of them. 

 Therefore the current study has two main goals. The first goal of this study was to assess 

the differences in self-perceptions between adolescents with ADHD and TD controls. For the 

purpose of the study, self-perceptions can be described as the difference between perceived 

performance and actual performance. When the study refers to participants having more 

positively-biased self-perceptions, this means that perceived performance is greater than actual 

performance. We hypothesized that, consistent with previous research, adolescents with ADHD 
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would have more positively-biased self-perceptions compared to TD adolescents. We were also 

interested in examining the accuracy of self-perceptions in each group (ADHD and TD). For the 

purpose of the study, accuracy refers to comparing participants’ self-perceptions to zero, where 

predicted performance is equal to actual performance. We hypothesized that adolescents with 

ADHD would overestimate their pre-task prediction, current post-performance, and future post-

performance ratings. We also hypothesized that TD controls would be accurate in their pre-task 

prediction, current post-performance and future post-performance rating. To our knowledge, no 

studies have examined the difference between pre-task predictions, current, and hypothetical 

future post-performance ratings; therefore no hypotheses can be made. 

The second goal of this study was to examine the role of IQ and executive functioning in 

relation to positively-biased self-perceptions. We hypothesized that IQ would be related to 

positively-biased self-perceptions, with adolescents with lower IQ having more positively-biased 

self-perceptions in all questions on both tasks. While no study has specifically looked at IQ in 

relation to self-perceptions in adolescents with ADHD, previous literature has suggested that 

younger children tend to overestimate their skills (Bjorklund & Green, 1992), and since children 

with ADHD are generally found to have a lower IQ than their TD peers (Frazier et al., 2004), it 

can be extrapolated that these cognitive deficits may explain their positively-biased self-

perceptions. Previous research has also suggested that executive functioning is related to biased 

perceptions in children with ADHD (McQuade et al., 2011; Owens et al., 2007), therefore it was 

expected that adolescents with greater executive functioning deficits would have more positively-

biased self-perceptions in all questions on both tasks.  
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Methods 

Participants 

Fourteen adolescents with ADHD and 14 TD adolescents were included in the final 

sample (N = 28). All participants were between 12 and 18 years of age.  

Participants with ADHD could have secondary diagnoses (other than ASD) indicated by 

the primary caregivers, and thus our final sample included 2 participants with Oppositional 

Defiant Disorder, 3 participants with Mild Intellectual Disability and 1 participant with 

Generalized Anxiety Disorder. One participant had a secondary diagnosis of Asperger’s and was 

not included in the final sample (n = 1). All adolescents had an existing diagnosis of ADHD upon 

participation, which was confirmed in the lab using two parental-report measures: 1) a DSM-IV-

TR ADHD Rating Scale Symptom Checklist (APA, 2000) and 2) the Conners 3 –Parent Long 

Form (Conners, 2008). Four ADHD participants were tested but excluded from the final sample 

from analysis for failing to confirm diagnosis (See Table 2.1 for participant sample information). 

The current study used conservative diagnostic criteria to ensure that all participants truly should 

have had a current diagnosis of ADHD at the time of testing.  

None of the TD participants had medical or developmental diagnoses, nor did they have 

any immediate family members with a history of ASD or ADHD. TD participants were also 

screened for ADHD symptoms using the Conners ADHD Index Form (Conners, 2008). Nine TD 

participants were tested but excluded from the final sample due to failing to meet the cut-off 

score. This conservative criterion was chosen to ensure that TD participants did not have 

undiagnosed ADHD at the time of testing. TD participants were group-matched on mental age 

with the ADHD participants. Mental age was determined using participants’ chronological age 

and Full-Scale IQ from the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999). 
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Two TD participants were tested but not included in the final sample because they did not 

appropriately match with the ADHD group on mental age.  

All participants were from a handful of small cities in southeastern Ontario and spoke 

English as their primary language. The families of our participants varied in socioeconomic 

status, with about a third of annual household incomes above $95,000, a third between $55,000 

and $95,000, and a third below $55,000. Socioeconomic status did not vary depending on group 

(ADHD vs. TD). Participants with ADHD were recruited from multiple sources including, online 

advertisements, flyers, and newspaper advertisements. TD participants were recruited through the 

Queen’s Developmental Psychology participant database. These families have previously 

indicated their interest in participating in research with their children.   

Measures 

Participant Sample Information 

History and Demographic Questionnaire. A demographics questionnaire was completed 

by each participant’s caregiver. It inquired about the participants’ family history, diagnosis and 

treatment, as well as general demographic information such as the participants’ age, grade level, 

as well as parental marital status, occupation, and education. Information from the demographics 

questionnaire was used to determine the possible exclusion of any participants. 

Conners 3
rd

 Edition Full-Length Parent Form (Conners 3-Parent). The Conners 3-

Parent (Conners, 2008) assesses and identifies ADHD and ADHD-related problems such as 

defiance and/or aggression, learning problems, peer and family relations, and executive 

functioning. The form also includes assessment of DSM-IV-TR symptomatic criteria for Conduct 

Disorder, and Oppositional Defiant Disorder: two diagnoses that frequently co-occur with 

ADHD. Used in combination with other assessment information, results from the Conners 3 

provide valuable information to guide diagnostic decisions. Administration takes approximately 
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30 minutes and is given to the participant’s primary caregiver. Following the interpretation 

guidelines for the Conners 3-Parent, 3 ADHD participants were excluded from the sample as they 

had either a Global Index Total T-score below 70 and/or an ADHD Index Probability Score under 

70% (n = 3). The Conners 3-Parent was used to confirm diagnosis of ADHD in conjunction with 

the parental DSM-IV-TR ADHD Rating Scale Symptom Checklist (APA, 2000). 

DSM-IV-TR ADHD Rating Scale Symptom Checklist (APA, 2000). This scale 

comprises the 18 DSM-IV-TR symptoms of inattention and hyperactivity-impulsivity that 

caregivers rate on a 4-point scale (0 =not at all, 1 = a little, 2 = some, 3 = very much). A score of 

2 or 3 was taken to indicate the presence of that symptom. Participants were considered to have 

ADHD if they received a score of 6 out of 9 inattentive items or a score of 6 out of the 9 

impulsive/hyperactive. Symptom utility estimates from the DSM- IV-TR field trials indicate 

moderate to high positive and negative predictive values for these symptoms (Frick et al., 1994). 

The DSM-IV-TR ADHD Rating Scale Symptom Checklist was used to confirm diagnosis of 

ADHD in conjunction with the Conners 3-Parent Form (Conners, 2008).  One participant did not 

meet the DSM-IV-TR criteria and was excluded from the study (n = 1). 

Conners 3
rd

 Edition ADHD Index Form (Conners 3-AI). The Conners 3-AI (Conners, 

2008) is a short screening tool for ADHD. The index contains the 10 items that best differentiate 

youth with ADHD from youth in the general population. Administration takes approximately 5 

minutes and is given to the participant’s primary caregiver. The Conners 3-AI was used to screen 

for ADHD symptoms in TD participants. Following the interpretation guidelines for the Conners 

3-AI, nine TD participants were excluded from the sample as they had a probability score greater 

than 61% and a T-score greater than 65.  
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Dependent Variables 

Wechsler Abbreviated Scale of Intelligence (WASI). The WASI (Wechsler, 1999) is a 

standardized assessment of intelligence, composed of 4 subtests, that yields scores for verbal IQ, 

performance IQ, and full-scale IQ. The test is appropriate for use on 8-89 year olds, and takes 

approximately 40 minutes to administer. The WASI was preferred for this study over other 

measures of IQ due to the brevity of its administration. Internal consistency is high for all 

composite scores (Verbal IQ = .93, Performance IQ = .94, Full-Scale IQ = .96), as is test-retest 

reliability. Participants were required to obtain a Full-Scale IQ score of 70 for inclusion in the 

final sample. The current study used Full-Scale IQ as an estimate of IQ, which was used to 

determine mental age. The current study also used Verbal IQ, Performance IQ and Full-Scale IQ 

to assess the relationship between IQ and biased self-perceptions. 

Delis-Kaplan Executive Function System (D-KEFS). The D-KEFS (Delis, Kaplan, & 

Kramer, 2001) is a standardized assessment designed to measure executive functioning ability in 

individuals 8-89 years of age. The D-KEFS is composed of nine tests that can be used together in 

a battery or individually. The current study makes use of five of these tests: the Trail Making 

Test, Verbal Fluency, Colour-Word Interference, the Sorting Test, and the Tower Test. The 

selection of the five subtests was made based on their repeated use throughout literature as robust 

measurements of cognitive flexibility, planning and inhibition. Together, administration of these 

five tests required approximately 40 minutes. Internal consistency reported for individuals 12-19 

years of age for each test ranges from moderate to high (Trail Making Test, .68-.79; Verbal 

Fluency, .44-.80; Colour-Word Interference, .62-.77; Card Sort, .55-.82; Tower Test, .43-.61). 

Likewise, the test-retest reliabilities for individuals 8-18 years of age are mostly moderate (Trail 

Making Test, .50-70; Verbal Fluency, .53-.70; Colour-Word Interference, 77-.90; Card Sort, .49- 

.67; Tower Test, .51). Lower correlations are in-line with what is common of most measures of 
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executive functioning (Delis, Kramer, Kaplan, & Holdnack, 2004). The D-KEFS has been shown 

to be appropriate for use with individuals with ADHD (Delis et al., 2004). 

 The Trail Making subtest is a set of five separate timed tasks in which participants were 

required to search for numbers, connect numbers and letters in order, and connect circles along a 

path as quickly as they could. The Number-Letter Switching task scaled score was specifically 

used in this study. In this task, the participant is asked to switch between numbers and letters 

while connecting them in numerical and alphabetical order. Completion time for this task was 

recorded and converted to a scaled score. This task is largely a measure of cognitive flexibility 

and working memory and was used in data analysis as a measure of executive functioning. 

 The Verbal Fluency subtest includes three separate tasks that required participants to list as 

many words as quickly as they could under different categories. The Verbal Fluency: Category 

Switching task scaled score was specifically used in this study. In this task, the participant was 

required to name as many objects as they could in two different categories while switching back 

and forth between categories. The score reflects the number of times the participant correctly 

switched between categories when naming words. This task is primarily a measure of cognitive 

flexibility and was used in data analysis as a measure of executive functioning.  

 The Colour-Word Interference subtest includes four separate timed tasks that required 

participants to say colour names and read words as quickly as they could without making 

mistakes. Both the Colour-Word Interference: Inhibition and Inhibition/Switching scaled scores 

were specifically used in this study. The Colour-Word Interference: Inhibition task is likened to 

the traditional Stroop task, and is primarily a measure of inhibition ability. In this task, colour 

names were written out in a colour of ink that was incongruent with the colour name. Participants 

were required to say aloud the colour of ink and ignore the written name of the colour. 

Completion time for this task was recorded and converted to a scaled score. In the Colour-Word 
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Interference: Inhibition/Switching task, the participant must once again say aloud the colour of 

ink the colour is printed in and ignore the written name of the colour; however, if the colour name 

is in a box they must read the word and not name the colour. The task is primarily a measure of 

inhibition and cognitive flexibility. The scaled score from the Inhibition and Inhibition/Switching 

tasks were used as measures of executive functioning.  

 The Card Sort Free Sorting task required participants to sort six cards into two different 

groups in as many ways as possible, and to explain how they sorted the two groups. This measure 

is similar to the traditional Wisconsin Card Sorting Task. The Card Sort: Number of Correct Sorts 

scaled score, which reflects the number of times the participant correctly sorted the cards into two 

groups, was specifically used in this study. This task is generally a measure concept formation, 

but also includes components of cognitive flexibility and inhibition. This score was converted to a 

scaled score and was used as a measure of executive functioning in this study. 

Finally, the Tower subtest, similar to the Tower of Hanoi or Tower of London tests, 

required participants to build various towers using a set of five blocks. Participants were directed 

to build the towers in the fewest number of moves possible and were required to do so within a 

time limit. The Tower: Total Achievement score, which was specifically used in the study, was 

calculated from the number of moves required to build each tower and converted into a scaled 

score. The Total Achievement scaled score reflects elements of cognitive flexibility, planning and 

inhibition, and has been used in data analysis as a measure of executive functioning for this study. 

Verbal Task to Assess Self-Perceptions. The verbal task was derived from the Woodcock 

Johnson III Tests of Achievement Reading Vocabulary subtest (WJ III; Mather & Woodcock, 

2001a). The task is comprised of 15 questions where the participant is required to write down a 

synonym for each word listed. The test is timed and the participant has 2 minutes to complete it. 

Traditionally, the experimenter administers the WJ III verbally; however the tasks used were 
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written by hand as most school-aged adolescents are familiar with this format. The items in each 

subtest in the WJ III are categorized according to school grade level. While the task was the same 

across participants, the particular problems that the participant encountered differed based on 

their grade level in school. The participant’s grade level was determined by asking the caregiver 

which grade level they believe their child to be at. The participants were given tasks that 

contained questions that were below, at, and above their grade levels, which was done to 

minimize the possibility of floor or ceiling effects. The purpose of the verbal and math tasks used 

in the current study were not to assess the participants’ verbal and math abilities, but rather to 

assess the accuracy of the participants’ perceived competencies using pre/post task performance 

questions.  

Math Task to Assess Self-Perceptions. The math task was also derived from the WJ III 

Applied Problems battery (Mather & Woodcock, 2001a).  The task was comprised of 15 

questions where the participant was required to write down the answer to simple mathematical 

word problems. They had 15 minutes to complete the task. Like the verbal task, all participants 

were given the same task however, the particular problems the participants encountered differed 

based on their grade level in school.  

Pre-Prediction Question. After receiving instructions and viewing each task, participants 

answered a question designed to evaluate pre-performance expectancies (“There are 15 questions 

on the task. How many do you think you are going to answer correctly?”). Participants were 

asked to give their response from 0-15 correct answers. This question yielded a pre-prediction 

score, which was then used to calculate a pre-prediction difference score by subtracting the pre-

prediction question score by the actual score the participant received on each task. This pre-

prediction difference score was used to assess self-perceptions before the participant completed 

the task, with a higher score indicating positively-biased self-perceptions.  
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Current Post-Performance Rating Question. After completing the task, participants 

answered a question designed to evaluate post-performance expectancies (“There were 15 

questions on the task. How many do you think you answered correctly?”). Participants were 

asked to give their response from 0-15 correct answers. This question yielded a current post-

performance score, which was then used to calculate a current post-performance difference score 

by subtracting the current post-performance question score by the actual score the participant 

received on each task. This current post-performance difference score was used to assess self-

perceptions after the participant completed the task, with a higher score indicating positively-

biased self-perceptions.  

Future Post-Performance Rating Question. After completing the task, participants also 

answered a question designed to evaluate future performance expectancies (“If you were to do the 

same task again, how many do you think you would answer correctly?”). Participants were asked 

to give their response from 0-15 correct answers. This question yielded a future post-performance 

score, which was then used to calculate a future post-performance difference score by subtracting 

the future post-performance question score by the actual score the participant received on each 

task. This future post-performance difference score was used to assess future self-perceptions, 

with a higher score indicating positively-biased self-perceptions.  

Procedure 

Testing was conducted over two different two- to three-hour sessions, and was completed 

in conjunction with a larger project investigating the effects of videogame training on attention 

and executive functioning, conducted by Dr. Elizabeth Kelley and Dr. Daryl Wilson. When the 

participant came into the lab with their caregiver for the first testing session, the caregiver was 

given a letter of information and asked to sign a consent form. Additionally, the participant was 

asked to read and sign an assent form. Once consent and assent were obtained, the participant 
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began testing. While testing was in progress, the caregivers of TD participants completed the 

History and Demographics Questionnaire and the Conners 3-AI (Conners, 2008) to screen for 

ADHD symptoms. Primary caregivers of participants in the ADHD group were given the History 

and Demographics Questionnaire, the Conners 3-Parent (Conners) and the DSM-IV-TR ADHD 

Rating Scale Symptom Checklist (APA, 2000) to confirm diagnosis of ADHD.  

The first testing session included the WASI (Wechsler, 1999), D-KEFS (Delis et al., 

2001) and eye-tracking measures (which are not reported here), administered in a 

counterbalanced order. The WASI and D-KEFS were completed in an adjoining room to where 

the caregiver waited with the door closed. Both assessments were administered in accordance 

with standard protocol outlined in the manuals. Video cameras, which were pointed out to the 

participant, were set up to record the administration of both tests for later scoring. 

The second testing session included the WJ III (Mather & Woodcock, 2001a), a series of 

attention measures (which are not reported here) and the verbal and math tasks used to assess 

self-perceptions, that were administered in a counterbalanced order. For each self-perception task, 

the experimenter began by explaining the task and ensured that the participant understood what 

was being asked of them. The examiner then specifically told the participant that there were 15 

questions on the task, how much time they had to complete it and gave the participant a chance to 

look over the task quickly. Before beginning, participants were asked the pre-task prediction 

question. The examiner then took down the participant’s response and allowed the participant to 

complete the task. If the time limit elapsed before the participant completed the task, the 

examiner removed the task. Once the task was completed, or time had run out, the participant was 

then asked both post-performance rating questions (current and future). This procedure was 

repeated for each of the tasks, the verbal task and the math task. At the end of the second testing 

session, the participant was debriefed, which involved telling the participant why they were asked 
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to predict their performance on the verbal and math tasks. The examiner described the idea that, 

for the purpose of the study, the researchers were not interested in how well they performed on 

the task but how well they thought they did. The examiner explained that it is normal for people 

to over-estimate how well they think they did on a test and that many people often say that they 

did a lot better on a task than they actually did.  

During testing, participants were provided scheduled breaks between each measure; 

however, participants were also free to take breaks as they pleased at any point during testing. 

The test administrator monitored engagement and prompted for extra breaks where necessary. 

Given the large number of tasks to be completed over both sessions, an interactive visual 

schedule was designed to help participants track progress and maintain engagement. The schedule 

outlined each task to be completed, as well as break times. Participants were given checkmarks to 

place next to each task on the schedule in order to remind them of their progress and how many 

tasks had to be completed before the session ended. 

Data Analysis 

Each variable used in analysis was tested for skew and kurtosis. Results did not reveal 

any serious violation in the distribution of data. Results from these tests are listed in Appendix A. 

Outliers were identified using standardized values of all discrepancy scores used in analysis. No 

outliers were identified, as all participants did not exceed 3 standard deviations from the mean on 

any dependent variable used in analysis. 

Independent-samples t-tests were used to evaluate any significant differences between the 

TD and ADHD groups on all self-perception dependent variables. In order to create composite 

scores, paired-samples t-tests were conducted to assess if there were any differences between the 

verbal and math task scores and verbal and math: pre-task prediction difference scores, current 

post-performance difference scores, and future post-performance difference scores, within the 
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two groups (ADHD and TD). Composite scores were created by averaging the verbal and math 

pre-task predictions, current post-performance ratings and future post-performance ratings, 

leaving 3 dependent variables for each group (ADHD and TD) to test self-perceptions. All tests of 

normality were conducted on the new composite variables (pre-predictions, current post-

performance, and future post-performance). The distributions of these variables were found to be 

at acceptable values (See Appendix A).  

In order to evaluate the first hypothesis that adolescents with ADHD will have more 

positively-biased self-perceptions than TD adolescents, a one-way multivariate analysis of 

variance (MANOVA) was conducted using composite scores of the self-perception variables. 

Related to this first hypothesis was the question of accuracy of self-perceptions for each group 

(ADHD and TD). Accuracy was assessed by comparing difference scores to zero, where 

predicted performance is equal to actual performance. To test this, several one-samples t-tests 

were conducted using composite scores of the self-perception variables. Independent-samples t-

tests, using absolute values, were also conducted to evaluate the differences in mean pre-

prediction, current post-performance, and future post-performance difference scores between 

groups (ADHD vs. TD). Absolute values were also utilized to ensure that a true difference in self-

perceptions existed between groups, and that differences found in the MANOVA comparing 

groups were not due to comparing positive difference scores to negative ones. All participants’ 

scores were transformed into absolute values and the analysis was conducted with this new 

variable. 

A one-way multivariate analysis of covariance (MANCOVA) was also conducted, using 

gender as a covariate to ensure that results were not due to the large gender difference between 

samples. Additionally, another MANOVA was conducted to evaluate the difference between 

groups (ADHD vs. TD), which included all participants who were either excluded for failing to 
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confirm diagnosis in the ADHD group or who failed to meet cut-off scores on the Conners 3-AI 

in the TD group. This was to ensure that differences were not due to conservative exclusion 

criteria used in the study.  

In order to assess whether there were differences within groups between the different 

types of predictions, paired-samples t-tests were conducted to evaluate the differences between 

pre-task predictions, current post-performance ratings, and future post-performance ratings in 

both the ADHD group and TD group. To assess the relationship between IQ and self-perceptions, 

bivariate Pearson correlation coefficients were computed among composite difference scores of 

pre-predictions, current post-performance, and future post-performance and Verbal IQ, 

Performance IQ and Full-Scale IQ separately for both groups (ADHD and TD). To assess the 

relationship between executive functioning and self-perceptions, bivariate Pearson correlation 

coefficients were also computed among composite difference scores of pre-predictions, current 

post-performance, and future post-performance and subtest scores from the D-KEFS, which 

included Trail Making: Number-Letter Switching, Verbal Fluency: Category Switching, Colour-

Word Interference: Inhibition and Inhibition/Switching, Sorting: Number of Correct Sorts, and 

the Tower Test: Achievement Total in both groups (ADHD and TD). 

 

Results 

Comparison between Groups on Participant Sample Information 

Independent-sample t-tests were used to evaluate any significant differences between the 

TD and ADHD groups on chronological age, mental age, Verbal IQ, Performance IQ, and Full-

Scale IQ. Results from the t-tests and descriptive statistics for participant sample information are 

shown in Table 2.1. There were no significant differences between the groups on chronological 

age, mental age, Verbal IQ, or Full-Scale IQ. TD participants had a significantly greater mean 
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Performance IQ score than ADHD participants. A Pearson chi-square analysis was used to 

evaluate if the observed gender counts between the TD and ADHD groups differed from expected 

values. The observed distribution of males and females between the TD and ADHD group 

differed significantly from one another, Χ
2
 (1, N = 28) = 4.78, p = .03

4
. A Pearson chi-square 

analysis was also used to evaluate if the observed socioeconomic status counts between the TD 

and ADHD groups differed from expected values. No significant differences were found in 

socioeconomic status based on group, Χ
2
 (5, N = 28) = 1.12, p = .31. 

 

 

                                                      

4
 TD group had many more females, due to the fact that many TD males were excluded from the sample by 

failing to meet the cut-off score for the Conners 3-AI (Conners, 2008). 
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Table 2.1. Participant Sample Information 

         ADHD                TD  

 Mean (SD) Range Mean (SD) Range Significance, effect size 

Gender 13 males, 1 female 8 males, 6 females p  = .03 

Chronological Age  14.35(1.75) 12.00-17.50 13.77(1.67) 12.00 - 16.67 p  = .38, Cohen’s d = .34 

Mental Age  14.73(3.12) 10.56-22.33 15.15(2.06) 11.83 - 19.20 p  = .62, Cohen’s d = -.16 

Verbal IQ 101.14(15.47) 78.00 – 133.00 106.86(10.72) 89.00-125.00 p  = .27, Cohen’s d = -.43 

Performance IQ 103.00(12.94) 77.00 - 124.00 111.50(7.55) 99.00 – 123.00 p  = .04, Cohen’s d = -.80 

Full-Scale IQ 102.36(14.42) 79.00 - 123.00 110.07(7.49) 98.00 – 120.00 p  = .09, Cohen’s d = -.67 

Conners 3AI Probability N/A 19.85(17.05) 11.00 – 56.00  

Conners 3AI T-Score N/A 48.31(7.49) 44.00 – 60.00  

Conners-3 Probability 90.46(9.54) 71.00 – 99.00 N/A  

Conners-3 T-Score 75.23(11.35) 70.00 – 90.00 N/A  

ADHD Inattentive 7.62(1.55) 4-9 N/A  

ADHD Hyperactive/Impulsive 3.92(3.01) 0-9 N/A  

Note. Age scores are in years; IQ scores are standard scores. 
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Tables 2.2 and 2.3 list the means and standard deviations for all dependent variables used 

in the analyses. Composite scores were created by averaging the verbal and math difference 

scores to create overall pre-task predictions, current post-performance ratings and future post-

performance ratings, leaving three dependent variables to test self-perceptions. Independent-

samples t-tests were also used to evaluate any significant differences between the TD and ADHD 

groups on all self-perception dependent variables. Significant differences were found between all 

difference scores and all composite difference scores.  
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Table 2.2. Means, Standard Deviations and Significance of Self-Perception Variables 

  
ADHD TD  

  
Mean(SD)  Mean(SD) Significance, effect size 

Score on Verbal Task 9.57(2.73) 11.07(2.67) p = .15, Cohen’s d =-.55  

Score on Math Task 9.29(3.49) 11.50(2.21) p = .06, Cohen’s d =-.76 

Verbal Pre-Prediction 11.36(3.05) 9.86(3.69) p = .32, Cohen’s d =.44 

Verbal Current Post-Performance 11.14(3.03) 10.57(2.68) p = .60, Cohen’s d =.20 

Verbal Future Post-Performance 11.71(2.84) 11.29(2.61) p = .68, Cohen’s d =.15 

Math Pre-Prediction 10.29(4.07) 11.29(2.64) p = .44, Cohen’s d = -.29 

Math Current Post-Performance 12.79(2.88) 12.50(1.78) p = .75, Cohen’s d =.12 

Math Future Post-Performance 12.86(2.68) 13.57(1.69) p = .41, Cohen’s d =-.40 

Verbal Pre-Prediction Difference  1.79(2.30) -1.21(2.63) p = .01, Cohen’s d =1.21 

Verbal Current Post-Performance Difference  1.57(2.24) -.50(1.45) p = .01, Cohen’s d =1.10 

Verbal Future Post-Performance Difference  2.14(2.41) .21(1.18) p = .01, Cohen’s d =1.02 
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Table 2.2. Means, Standard Deviations and Significance of Self-Perception Variables (continued) 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Higher difference scores are indicative of more positively-biased self-perceptions. 
a
Composite scores averaging Verbal and Math difference  

scores. 

 ADHD TD  

 Mean(SD) Mean(SD) Significance, effect size 

Math Pre-Prediction Difference  2.00(2.85) -.71(2.16) p = .01, Cohen’s d =1.10 

Math Current Post-Performance Difference  3.50(2.02) .57(1.65) p < .001, Cohen’s d =1.59 

Math Future Post-Performance Difference  3.57(1.98) 1.71(1.77) p = .01, Cohen’s d =.99 

Pre-Prediction Difference
a
  1.89(2.04) -.96(1.58) p < .001, Cohen’s d =1.56 

Current Post-Performance Difference
a 

2.54(1.59) .03(.95) p < .001, Cohen’s d =1.92 

Future Post-Performance Difference
a 

2.86(1.58) .96(.98) p < .001, Cohen’s d =1.44 
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Table 2.3. Means and Standard Deviations of Executive Functioning Variables 

 

 
ADHD TD  

 
Mean(SD) Mean(SD) Significance, effect size 

Trails: Number-Letter Switching 9.69(2.87) 10.43(1.74) p = .42, Cohen’s d =-.31 

Verbal: Category Switching 8.92(3.82) 12.50(2.53) p = .008, Cohen’s d =-1.10 

CWI: Inhibition 10.23(2.09) 10.86(2.10) p = .44, Cohen’s d =-.30 

CWI: Inhibition/Switching
 

9.23(1.83) 11.00(1.75) p = .02, Cohen’s d =-.99 

Sorting: Number of Correct Sorts
 

9.62(3.17) 10.57(1.83) p = .34, Cohen’s d =-.37 

Towers: Achievement Total
 

10.69(2.17) 12.43(2.31) p = .06, Cohen’s d =-.78 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS. D-KEFS subtest means are all scaled scores 

with a mean of 10 and standard deviation of 3.   
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Between-Group Analyses 

A one-way multivariate analysis of variance (MANOVA) was conducted to determine 

the effect of group (ADHD (n = 14) vs. TD (n = 14)) (N = 28) on three dependent variables, pre-

predictions, current post-performance, and future post-performance. Composite scores averaging 

both verbal and math tasks were used in these analyses. Homogeneity of variance was tested 

using Levene’s Test and homogeneity of co-variance was tested using Box’s Test of Equality. All 

assumptions were met. Significant differences were found among the groups on the dependent 

measures, Wilks’s Λ = .46, F(3,24) = 9.60, p < .001. The multivariate η
2
 based on Wilks’s Λ was 

large, .55.  

 Pairwise comparisons on the dependent variables were conducted as follow-up tests to 

the MANOVA. Using the Bonferroni correction method, each pairwise comparison was tested at 

the .017 level. The ADHD group had significantly higher difference scores in the pre-prediction, 

current post-performance, and future post-performance questions in comparison to the TD group 

(See Table 2.2). 

 Independent-samples t-tests, using absolute values, were also conducted to evaluate the 

differences in mean pre-prediction, current post-performance, and future post-performance 

difference scores between groups (ADHD vs. TD). Using the Bonferroni correction method, each 

pairwise comparison was tested at the .017 level.  The results indicated that the ADHD group had 

a significantly greater mean current post-performance absolute value difference score (M = 2.61, 

SD = 1.47) than TD controls (M = .61, SD = .71), t(26) = 4.58, p < .001 Cohen’s d = 1.73, and a 

significantly greater mean future post-performance absolute value difference score (M = 2.93, SD 

= 1.44) than TD controls (M = 1.11, SD = .81), t(26) = 4.12, p < .001, Cohen’s d = 1.56. 

However, no significant difference was found between the absolute value pre-prediction 

difference score in the ADHD group (M = 2.39, SD = 1.36) and the TD group (M = 1.46, SD = 

1.10), t(26) = 1.98, p = .058, Cohen’s d = .75. 
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A MANOVA was conducted, which included all participants who were excluded from 

the study, to determine the effect of group (ADHD (n = 18) vs. TD (n = 25)) (N = 43). 

Homogeneity of variance was tested using Levene’s Test and homogeneity of co-variance was 

tested using Box’s Test of Equality. All assumptions were met. Significant differences were 

found among the groups on the dependent measures, Wilks’s Λ = .78, F(3,41) = 3.82, p = .017. 

The multivariate η
2
 based on Wilks’s Λ was large, .48.  

 Pairwise comparisons on the dependent variables were conducted as follow-up tests to 

the MANOVA. Using the Bonferroni correction method, each pairwise comparison was tested at 

the .017 level. The results indicated that the ADHD group had significantly greater mean pre-

prediction difference scores (M = 1.89, SD = 2.30) than TD controls (M = -.44, SD = 1.62), t(41) 

= 3.91, p < .001, Cohen’s d = 1.17. The ADHD group also had significantly greater mean current 

post-performance difference scores (M = 2.89, SD = 1.90) than TD controls (M = .42, SD = 1.36), 

t(41) = 4.98, p < .001, Cohen’s d = 1.49. Finally, the ADHD group had significantly greater mean 

future post-performance difference scores (M = 3.53, SD = 2.60) than TD controls (M = 1.14, SD 

= 1.29), t(41) = 4.00, p < .001, Cohen’s d = 1.16. 

A MANCOVA was also conducted using gender as a covariate. Significant differences 

were found among the groups on the dependent measures, Wilk’s Λ = .54 , F(3,23) = 6.61, p = 

.002. The multivariate η
2
 based on Wilks’s Λ was large, .51. The covariate did not have a 

significant effect, F(3,23) = 1.04, p = .39. The multivariate η
2
 based on Wilks’s Λ was small, .07, 

indicating that gender accounted for approximately 7% of variance in the self-perception 

measures. All pairwise comparisons were significant, with the ADHD group having significantly 

greater mean pre-prediction, p = .002, current post-performance, p < .001, and future post-

performance, p = .002, difference scores. 
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Within-Group Analyses 

 Several one-samples t-tests were conducted to evaluate whether the mean of the pre-

prediction, current post-performance and future post-performance difference scores were 

significantly different from zero, where predicted performance is equal to actual performance, in 

the ADHD group. Using the Bonferroni correction method, each test was tested at the .017 level. 

The sample mean of the pre-prediction difference score of 1.89 (SD = 2.03) was significantly 

different from 0, t(13) = 3.47, p = .004, Cohen’s d = 0.93. The sample mean of the current post-

performance difference score of 2.54 (SD = 1.59) was significantly different from 0, t(13) = 5.93, 

p < .001, Cohen’s d = 1.58. The sample mean of the future post-performance difference score of 

2.86 (SD = 1.58) was significantly different from 0, t(13) = 6.74, p < .001, Cohen’s d = 1.80. 

Results suggest that the ADHD group tends to overestimate all variables assessing self-

perceptions. 

One samples t-tests were also conducted to evaluate whether the mean of the pre-

prediction, current post-performance and future post-performance difference scores were 

significantly different from 0, where predicted performance is equal to actual performance, in the 

TD group. Using the Bonferroni correction method, each test was tested at the .017 level. Results 

show that the sample mean of the pre-prediction difference score of -.96 (SD = 1.58) was not 

significantly different from 0, t(13) = -2.27, p = .04, Cohen’s d = 0.61. The sample mean of the 

current post-performance difference score of .03 (SD =.95) was also not significantly different 

from 0, t(13) = .14, p = .89, Cohen’s d = 0.04. Finally, the sample mean of the future post-

performance difference score of .96 (SD = .98) was significantly different from 0, t(13) = 3.65, p 

= .003, Cohen’s d = 0.98. In other words, while the TD group was quite accurate at estimating 

their performance immediately after performing the task, they showed some tendency to 

overestimate their future performance.  
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Paired-samples t-tests were conducted to evaluate the differences between pre-task 

predictions, current post-performance ratings and future post-performance ratings within the 

ADHD group. Composite scores averaging both verbal and math tasks were used in these 

analyses. Using the Bonferroni correction method, each test was tested at the .017 level. The 

results indicated, that in the ADHD group, there was no significant difference between the mean 

pre-prediction difference score and current post-performance difference score, t(13) = 1.39, p = 

.19, Cohen’s d = .39, and, no difference between the mean current post-performance difference 

score and the mean future post-performance difference score, t(13) = -1.42, p = .02, Cohen’s d = -

.39. There was also no significant difference between the mean future post-performance 

difference score and the mean pre-prediction difference score, t(13) = -2.70, p = .18, Cohen’s d = 

-.75. In other words, there was no difference between the different types of predictions in the 

ADHD group.  

Paired samples t-tests were also conducted to evaluate the differences between pre-task 

predictions, current post-performance ratings and future post-performance ratings in the TD 

group. Composite scores averaging both verbal and math tasks were used in these analyses. Using 

the Bonferroni correction method, each test was tested at the .017 level. The results indicated that, 

in the TD group, the mean future post-performance difference score was significantly greater than 

the mean pre-prediction difference score, t(13) = -3.58, p = .003, Cohen’s d = 0.97. The results 

also indicated that the mean future post-performance difference score was significantly greater 

than the mean current post-performance difference score, t(13) = -3.48, p = .004, Cohen’s d  = 

.92. There was no significant difference between the mean current post-performance difference 

score and the mean pre-prediction difference score, t(13) = -2.03, p = .06, Cohen’s d = -.56.  In 

other words, future post-performance ratings tended to be greater than pre-prediction and current 

post-performance ratings of self-perceptions.  
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Correlational Analyses 

To test the relationship between IQ and biased self-perceptions, bivariate Pearson 

correlation coefficients were computed among composite difference scores of pre-predictions, 

current post-performance and future post-performance and Verbal IQ, Performance IQ and Full-

Scale IQ for both groups (ADHD and TD). The results of the correlational analyses for the 

ADHD group are presented in Table 2.4. No significant relationships between self-perceptions 

and IQ were found in the ADHD group. The results of the correlational analyses for the TD group 

are presented in Table 2.5. No significant relationships between self-perceptions and IQ were 

found in the TD group. 

Table 2.4. Correlations among IQ and Self-Perception Composite Scores in ADHD 

 
VIQ  PIQ FSIQ 

Pre-prediction Difference -.23 -.04 -.12 

Current Post-Performance Difference -.24 -.24 -.26 

Future Post-Performance Difference -.19 -.39 -.31 

All correlations non-significant. VIQ=Verbal IQ, PIQ=Performance IQ and FSIQ=Full-Scale IQ 

 

 

Table 2.5. Correlations among IQ and Self-Perception Composite Scores in TD 

 
VIQ  PIQ FSIQ 

Pre-prediction Difference .23 -.13 .15 

Current Post-Performance Difference .24 -.12 .32 

Future Post-Performance Difference .28 -.30 .23 

All correlations non-significant. VIQ=Verbal IQ, PIQ=Performance IQ and FSIQ=Full-Scale IQ 
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To investigate the relationship between executive functioning and accuracy of self-

perceptions, bivariate Pearson correlation coefficients were computed among composite 

difference scores of pre-predictions, current post-performance and future post-performance and 

six tasks from the five subtests in the D-KEFS (Trail Making: Number-Letter Switching, Verbal 

Fluency: Category Switching, Colour-Word Interference: Inhibition and Inhibition/Switching, 

Sorting: Number of Correct Sorts, and the Tower Test: Achievement Total) in both groups 

(ADHD and TD). The results of the correlational analyses for the ADHD group are presented in 

Table 2.6. No significant relationships between accuracy of self-perceptions and executive 

functioning were found in the ADHD group. The results of the correlational analyses for the TD 

group are presented in Table 2.7. No significant relationships between accuracy of self-

perceptions and executive functioning were found in the TD group.  
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Table 2.6. Correlations among Executive Functioning and Self-Perception Composite Scores in ADHD 

 

 Pre-prediction Difference Score Current Post-performance 

Difference Score 

Future Post-performance 

Difference Score 

Trails: Number-Letter Switching .34 -.24 -.12 

Verbal: Category Switching .17 -.27 -.23 

CWI: Inhibition -.14 -.05 -.03 

CWI: Inhibition/Switching .02 -.26 -.22 

Sorting: Number of Correct Sorts .20 -.28 -.24 

Towers: Achievement Total -.19 -.33 -.28 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS.  

No significant correlations 
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Table 2.7. Correlations among Executive Functioning and Self-Perception Composite Scores in TD 

 

 Pre-prediction Difference Score Current Post-performance 

Difference Score 

Future Post-performance 

Difference Score 

Trails: Number-Letter Switching .34 -.27 -.21 

Verbal: Category Switching .29 -.28 -.15 

CWI: Inhibition .11 .12 -.17 

CWI: Inhibition/Switching -.11 -.28 -.38 

Sorting: Number of Correct Sorts .37 -.12 -.07 

Towers: Achievement Total .09 .08 -.38 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS.  

No significant correlations 
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Discussion 

 The current study empirically examined the self-perceptions of adolescents with ADHD 

by using performance on individual, specific, and concrete tasks, as the basis for comparing 

participants’ perceived rating of competence to their actual competence. Compared to the TD 

group, adolescents with ADHD tended to have more positively-biased self-perceptions. This 

result supports the previous literature, which suggests that children with ADHD tend to display 

positively-biased self-perceptions compared to TD controls (see Owens et al., 2007 for review). 

When comparing the groups’ mean absolute value difference scores, results suggested that the 

ADHD and TD groups differed on current and future post-performance ratings; however, groups 

did not differ on pre-predictions. The current study also examined the accuracy of self-

perceptions in both groups, and found that the ADHD group tended to overestimate their 

performance on all measures of self-perceptions. While the TD group was quite accurate at 

estimating their performance immediately after performing the task, they showed some tendency 

to overestimate their future performance. The current study also explored possible mechanisms 

that may contribute to this bias. No significant relationships were found between IQ or executive 

functioning and accuracy of self-perceptions in ADHD and TD adolescents.  

Self-Perceptions of Adolescents with ADHD 

Consistent with our hypotheses, results indicated that adolescents with ADHD have 

greater positively-biased self-perceptions compared to TD adolescents in all three measures: pre-

prediction, and current, and future post-performance ratings. Previous research has generally 

examined the bias between self-perceptions and actual competency by using parental or teacher 

report as a criterion. While this is the most utilized methodology, we had hypothesized that it was 

possible that the positively-biased self-perceptions of individuals with ADHD were a result of 

possible rater bias on the part of the parent or teacher providing the criterion rating. The current 

study, however, attempted to eliminate any possible rater bias on the part of the parent/teacher by 
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not using parent/teacher report. Furthermore, instead of asking adolescents broad, big-picture 

questions regarding their general skills, we provided adolescents something concrete toreflect 

upon. The majority of the studies that examine self-perceptions tend to use the Self-Perception 

Profile for Children (Harter, 1985) where participants have to choose a description that best fits 

them and must indicate if this description is somewhat true or very true. This method therefore 

involves asking the participant to rate their competencies in a variety of global domains on a very 

general, abstract level compared to the specific, concrete predictions used in the current study. 

The tasks used in the current study were also common school-type tests in which the participants 

had experience and familiarity with. By examining self-perceptions in this way, the current study 

can conclude that indeed individuals with ADHD seem to have more positively-biased self-

perceptions than TD controls and tend to overestimate their performance on all measures of self-

perceptions. The positively-biased self-perceptions that these individuals hold appears to be so 

strong that even after performing tasks in which they encounter (and may struggle with) on a 

daily basis, they are still failing to accurately judge how well they performed. It is also interesting 

to note that when comparing the absolute value scores between the ADHD group and TD group, 

there was no significant difference between groups for the pre-prediction ratings. This may have 

been due to the fact that the TD group had negative difference scores, indicating that their 

perceived performance was less than their actual performance. Therefore TD adolescents may be 

as inaccurate at pre-prediction ratings as adolescents with ADHD; however, they may be 

underestimating while ADHD adolescents may be overestimating.  

The current study also specifically examined the differences between pre-predictions and 

current and future post-performance ratings in adolescents with ADHD. Results indicated that 

there were no differences in mean difference scores in pre-prediction and post-performance 

ratings in adolescents with ADHD. The results also suggest that the ADHD group tends to be 

inaccurate in their self-perceptions as they overestimate all variables assessing self-perceptions. 
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Interestingly, TD adolescents had more positively-biased self-perceptions  before they completed 

the task and after they completed the task, compared to a hypothetical future rating. TD 

adolescents tended to be accurate in their self-perceptions after  completing a task; however, they 

tended to overestimate how well they thought they would do in the future. A plausible 

explanation for why TD adolescents are overestimating their future performance is because they 

might believe that they will be able to study for the task if they had the chance to do it again. The 

pre-prediction accuracy results, while non-significant, also seem to suggest that TD adolescents  

may be underestimating their performance before beginning the task. While these results 

contradict the general social psychology perspective that describes that most individuals possess 

positive views of themselves (Taylor & Brown, 1988), the current study tested adolescents 

compared to undergraduate students. Also, previous research has shown that compared to 

teachers’ ratings, girls tend to underestimate their academic competence (Cole et al., 2003), 

which may play a part in the current study as 6 out of 14 participants in the TD group were 

females.  

Possible Mechanisms Related to Biased Self-Perceptions in ADHD 

The current study also examined possible mechanisms that may contribute to biased self-

perceptions. While we hypothesized that a lower IQ would be associated with more positively-

biased self-perceptions, particularly in the adolescents with ADHD, the results for these 

correlational analyses were non-significant. No significant relationships were found between IQ 

and accuracy of self-perceptions in the TD adolescents. We also hypothesized that executive 

functioning would be associated with self-perceptions, particularly in the adolescents with 

ADHD; however, the results for these correlational analyses were non-significant. There was no 

clear pattern of relation between executive functioning scores and self-perceptions in the TD 

group either. 
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Limitations 

First and foremost, it is important to keep in mind that the present research has been 

conducted on a small sample. These findings should be interpreted with caution due to the small 

number of participants in the study. While TD and ADHD adolescents showed significantly 

different self-perceptions, we believe that we may have lacked the power to detect other more 

subtle effects in the correlations. An a-priori power analysis was conducted. With an expected 

effect size of r = 0.4, the power analysis indicated that 62 participants were needed to determine 

significant effects. With a larger sample size it may have been possible to detect significant 

relationships in the correlations between IQ or executive functioning and accuracy of self-

perceptions.  

Further limitations lie in the fact that the current study did not take into account ADHD 

diagnostic subtypes or medication status, and did not test for comorbid depressive symptoms. 

There was also a significant difference in gender between the TD and ADHD groups. The TD 

group had many more females, due to the fact that many TD males were excluded from the 

sample by failing to meet the cut-off score for the Conners 3-AI (Conners, 2008). As mentioned 

above, it is important to control for gender as previous research has shown that compared to 

teachers’ ratings, girls tend to underestimate their academic competence (Cole et al., 2003). The 

current study examined the effects of gender had on self-perceptions by using gender as a 

covariate. This ensured that results were not due to the large gender difference between samples. 

Results indicated that gender accounted for a small percent of variance, indicating that results 

were not due to the gender differences between the ADHD and TD groups.  

Previous research has explored the relation between ADHD subtype and the presence of 

the self-perception of competency. Owens and Hoza (2003) examined self-perceptions of 

scholastic competence in boys and girls with a combination of hyperactive/impulsive and 

inattentive symptoms or primarily inattentive symptoms using the Self-Perception Profile for 
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Children (Harter, 1985). Subtype differences emerged when examining self-perception scores 

relative to criterion scores assessed by teacher report. Children with a combination of 

hyperactive/impulsive and inattentive symptoms were more likely than children with primarily 

inattentive symptoms to overestimate their competencies. The study also concluded that children 

with inattentive symptoms tended to actually underestimate their scholastic competence relative 

to the criterion and did not display positively-biased self-perceptions. While the DSM-5 has 

removed the ADHD subtypes (APA, 2013), future research should consider examining the effect 

of different patterns of ADHD symptoms when exploring this bias. The current study also did not 

take into account the current medication status of participants with ADHD. In the majority of 

ADHD literature, standard practice is for participants to be unmedicated at the time of on-site 

testing; however, this was not possible for the current study. It was not possible for the current 

study to inhibit use of medication because of the participants’ involvement in the larger project, 

which involved participants coming into the lab for multiple sessions over the span of three 

months.  

Previous research has also indicated that symptoms of depression affect positively-biased 

self-perceptions in children with ADHD (Hoza et al., 2002, 2004). In general, children with 

depressive symptoms tend to have lower self-concepts and tend to perceive their competence in a 

manner that is likely more consistent with objective criteria than children without depressive 

symptoms (Gladstone & Kaslow, 1995). Therefore, depressive symptoms may diminish the 

degree to which children with ADHD over-estimate their competency. 

In addition to sample issues, there is an important methodological consideration that is a 

limitation in this study. To our knowledge, the current study was the first to examine the 

differences between pre-prediction and post-performance ratings of self-perceptions in 

adolescents with ADHD. However, we had difficulty in accurately controlling the pre-exposure 

of the participants to the task in order for them to generate the pre-prediction ratings. All 
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participants had a chance to quickly review the questions on each task before they completed 

them, and were then asked how well they thought they would do on the task as a pre-prediction 

rating. The current study failed to control the reviewing of the task as some participants barely 

looked at the task before giving their response, while others looked at each question carefully. 

This may have biased the responses as the participants who look their time to look at each 

question carefully may have been more accurate in their self-perceptions. Future research should 

set a time limit when allowing the participant to view the task before answering the pre-prediction 

question, perhaps by presenting each question on a computer screen for a designated amount of 

time.  

Implications and Future Directions 

The present study examined the accuracy of self-perceptions of adolescents with ADHD 

using objective criteria and provides a preliminary examination of the causal mechanisms related 

to biased self-perceptions. The results of the current study, while exploratory, are a significant 

contribution to the field. Significant group difference effects were obtained despite the relatively 

small sample size, yet we may have lacked the power to detect other more subtle effects in the 

correlations. Future research should systematically examine the relationship between positively-

biased self-perceptions with IQ and executive functioning using a larger sample size. The 

majority of previous research has also restricted their sample to children aged 8-12 years when 

discussing self-perceptions; however, the current study suggests that this positive bias may 

continue throughout adolescence. Future research should study the self-perceptions of individuals 

with ADHD across the developmental spectrum by using broad cross-sectional and longitudinal 

studies. Future research should also continue examining the effects of comorbid depressive 

symptoms on self-perception and consider excluding participants in future studies with depressive 

symptoms to see if stronger results emerge.  
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The results of the current study are particularly significant due to the potential 

negative implications associated with positive biases in children with ADHD. These positive 

biases have been associated with conduct problems and aggression, as children with these 

positively-biased self-perceptions are more likely to react in an aggressive manner to negative 

appraisals (McQuade et al., 2011). A lack of awareness of poor competence may also make it 

difficult for children with ADHD to adjust their behaviour in accordance with feedback 

(McQuade et al.). Although some studies from the typically developing literature suggest that 

there may be benefits to overly-positive self-perceptions, particularly early in development 

(Bjorklund, 1997; Taylor & Brown, 1988), these benefits do not necessarily hold true for 

children with ADHD. Research suggests that enhanced self-perceptions in typically-

developing preschoolers may allow them to persist on tasks that they may not have the 

necessary skill level for, which leads to greater mastery of skill over time (Bjorklund). 

However, children with ADHD tend to show less persistence on tasks and also show greater 

impairments across domains (Hoza et al., 2001). 

Given the impairments of children with ADHD, the ability to alter behaviour in 

response to environmental cues may be especially important for improved functioning over 

time. It is also important to identify the mechanisms that underlie this development of biased 

self-perceptions in individuals with ADHD, as this bias tends to relate to negative adjustment 

(Kaiser et al., 2008; Hoza et al., 2005). It is possible that the cognitive deficits some children 

with ADHD experience may limit their ability to incorporate feedback into an understanding 

of their functioning, thus leading to greater impairment over time. 

Despite significant functional problems in multiple domains, children with ADHD 

unexpectedly provide overly-positive reports of their own competence in comparison to different 

types of objective criteria. This study demonstrated that adolescents with ADHD tend to have 

more positively-biased self-perceptions compared to TD adolescents when asking them how well 
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they thought they did before and after two familiar scholastic tasks. The current study also 

examined the role that IQ and executive functioning have on self-perceptions. Future 

investigation is needed to systematically examine other possible mechanisms that may be 

contributing to this bias. Studies that include other impaired comparison groups, such as children 

with other disorders, can also help determine whether these positively-biased self-perceptions are 

specific to how individuals with ADHD think of themselves or if it is a phenomenon related to 

more general difficulties or dysfunctions
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Chapter 3 

Study 2 - Self-Perception of Competencies in Adolescents with Autism 

Spectrum Disorders 

Although the notion of self-perceptions and their development is extremely important to 

the understanding of Autism Spectrum Disorders (ASD), there has been very little empirical 

research on the topic. ASD is characterized by impairments in social interaction and 

communication as well as repetitive and stereotyped patterns of behaviours and interests
5
 (APA, 

2000). While individuals with ASD struggle with a range of functional abilities including 

socialization, communication and daily living skills, literature suggests that these individuals may 

possess positively-biased self-perceptions when asked about their own symptomatology (e.g., 

Johnson et al., 2009).  

Previous research on the self-perceptions of children with ASD has focused primarily on 

examining perceptions of their autism-related traits. The current study, however, focuses on 

examining self-perceptions of daily academic functioning. The majority of studies have also 

assessed self-perceptions by utilizing discrepancy analyses on broad measures. This method 

involves difference scores that are calculated by subtracting a criterion score (e.g., parent report) 

from the child’s self-report of competence. However, one might argue that the seemingly overly- 

inflated self-perceptions of children with ASD could be a result of possible rater bias on the part 

of the parent providing the criterion rating. The current study aims to overcome these limitations 

and add to the literature by using estimated performance on individual, specific, concrete tasks as 

                                                      

5
 While it is recognized that the DSM-5 has changed the diagnostic criteria of ASD, the present paper 

references the DSM-IV-TR, as participants in the current study were likely diagnosed using this version. 
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the basis for participants’ ratings of competence. Thus, instead of the child being asked to 

globally assess their abilities and then compare it to parental report, they were asked to estimate 

their performance on two academic tasks both before and after completing these tasks. By 

assessing adolescents in this manner, we were able to eliminate any possible bias on the part of 

the parent, as well as give the adolescent something solid and concrete to predict and reflect upon. 

Self-Perceptions of Individuals with ASD 

Studies have suggested that children and adolescents with ASD have limitations in 

their self-perception of autism-related traits. Green et al. (2000) conducted a study, which 

compared 20 male adolescents with Asperger’s Disorder to 20 male adolescents with severe 

conduct disorder. They reported that only half of the parents of boys with Asperger’s Disorder 

believed their sons to have some awareness of their autistic symptoms. The experimenters 

rated even fewer boys with Asperger’s Disorder (15%) to have an accurate perception of their 

disability. Further, the study found that 30% of participants with Asperger’s reported that they 

did not have a handicap or any differences relative to others (Green et al.).  

Similar results were found in a study done by Johnson and her colleagues (2009), 

which examined accuracy of self-perceptions of autism-related symptoms in high-functioning 

children and adolescents with ASD. Using the Autism Spectrum, Empathy and Systemizing 

Quotients, they compared self-reports and parent-reports of 20 youth with ASD and 22 

typically-developing (TD) controls. They found that children and adolescents with ASD 

reported significantly fewer autistic traits and more empathetic features than their parents 

attributed to them, while there was no difference in the comparison of TD controls. In other 

words, those with ASD rated themselves as more similar to TD children and adolescents than 

did their parents.  
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 Studies have also demonstrated that, although individuals with high-functioning ASD 

may recognize that they have difficulties in their social skills, they do not necessarily 

understand the extent of their deficits. Koning and Magill-Evans (2001) observed that, 

although a group of adolescent boys with Asperger’s had some awareness of their social skills 

deficits, they assessed themselves as having more social skills than their parents reported them 

to possess. Knott et al. (2006) found similar results, where self-reports of children and 

adolescents with ASD indicated greater levels of social skills and social competence compared 

to parental reports.  

While the majority of the studies examining self-perceptions in ASD have looked 

specifically at autism-related traits, Capps et al. (1995) investigated the self-perceptions of 

children with ASD in four global domains. The study investigated self-competence by comparing 

18 children with ASD and 20 TD children who were matched for sex, age, and cognitive ability 

(Full-Scale IQ) and had a mean age of 11 years. Using the Self-Perception Profile for Children 

(Harter, 1985), participants reported on their own competencies in four areas: cognitive, social, 

athletic and general self-worth. They found that, relative to parental report, children with ASD 

tended to overestimate their own competence in all domains significantly more than TD children 

(Capps et al.).  

One of the key problems in this methodology is due to the potential of rater bias on the 

part of the parent providing the criterion rating. Years of experience learning about and living 

with a child with a developmental disorder may lead parents to be more sensitive to or critical of 

their child’s competencies. As such, the parents of children with ASD may assign lower ratings of 

competencies to their children. This could result in the self-perceptions of children with ASD to 

look inflated, when they may in fact be accurate. Thus, it may be possible that these positively-

biased self-perceptions in children with ASD may be due at least in part as a result of rater bias 
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on the part of the parent providing the criterion rating. There is also concern with the global, 

higher-order nature of some self-report measures. For example, the Self-Perception Profile for 

Children (Harter, 1985) involves asking the participant to rate how they do in a global domain, 

such as academics or social functioning. Each item on this measure consists of two opposite 

descriptions, e.g. “Some children often forget what they have learned’’ but “Other children are 

able to remember all things easily.” Children have to choose the description that best fits and then 

indicate whether the description is somewhat true or very true for them. This may be difficult for 

individuals with ASD as there are concerns about the degree to which they are aware of, or have 

insight into, their symptoms, particularly at the global level.  

Possible Theoretical Explanations 

 There is a growing-body of literature suggesting that individuals with ASD may 

possess biased self-perceptions about their specific deficits; however, very few studies have 

focused on possible theoretical explanations for this phenomenon. The current study focuses 

specifically on two possible mechanisms that may affect accuracy of self-perceptions: IQ and 

executive functioning.  

Firstly, IQ may have an important role when it comes to accuracy of self-perceptions. 

Younger children (who are less cognitively mature by virtue of their age) tend to overestimate 

their skills in various academic tasks, and overestimate their future performance, and this 

overestimation tends to serve an adaptive purpose (Bjorklund & Green, 1992). Young children 

also tend to experience frequent failures as they encounter novel tasks in their environment. 

However, the optimistic beliefs that these young children experience may allow them to try new 

activities and persist on challenging tasks (Bjorklund & Green). Since some individuals with 

ASD are often characterized as having cognitive deficits, it can be suggested that low IQ may 

explain their positively-biased self-perceptions. For example, Capps et al. (1995) found evidence 
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of a possible relationship between self-perceptions and IQ in participants with ASD. Those with a 

higher IQ perceived themselves to be less socially competent and were more able to express their 

own previous emotional experiences. The study also found that children with ASD, who 

perceived themselves to be less socially competent, were seen by parents to function best in the 

social world. These results may suggest that individuals with ASD, who have a higher IQ, are 

more likely to have more realistic self-perceptions of their competencies, which is why they 

perceive themselves to be less socially competent compared to those with lower IQ.  

Research has also suggested that executive functioning may be related to biased self-

perceptions in ADHD, a population with similar deficits as individuals with ASD (McQuade et 

al., 2011). Much like ASD, individuals with ADHD demonstrate a variety of cognitive deficits, 

especially in areas related to executive functioning (Barkley, 1997; Nigg, 2006). Executive 

functioning is an umbrella term for cognitive processes that control behaviour, such as planning, 

working memory, attention, problem solving, verbal reasoning and inhibition (Ozonoff et al., 

1991). There have been a number of reports of impaired components of executive functioning in 

ASD; however, findings regarding which elements of executive functioning are most impaired 

have been variable. Most common is the finding that individuals with ASD under-perform on a 

number of cognitive flexibility tasks (Ozonoff et al., 1991). Previous research has also suggested 

that ASD involves a primary deficit in inhibitory control (for example see, Russell, Jarrold & 

Henry, 1996). Inhibitory control refers to the inability to suppress a response to a stimulus onset 

in order to continue responding to more relevant stimuli. These processes may affect an 

individual’s ability to perceive their own competencies. For example, deficits in cognitive 

flexibility may make it difficult to conceptualize errors while deficits in inhibitory control may 

contribute to difficulties in inhibiting responses when answering rating questions.  
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The Current Study 

 The current study aimed to overcome the limitations presented by potential rater bias and 

ambiguous constructs in the previous literature by using estimated performance on individual, 

specific, concrete tasks as the basis for participants’ ratings of competence. To do this we 

examined the self-perceptions of adolescents aged 12-18 years using immediate pre-task 

predictions and post-performance ratings (current and hypothetical future) of two scholastic tasks 

(verbal and math). The tasks used were common school-type tests; therefore, participants have 

had experience and familiarity with them and thus should be able to better predict their 

performance if the former results are due primarily to the difficulty of individuals with ASD to 

see the big picture.  

The first objective of this study was to assess the differences in self-perceptions between 

adolescents with ASD and TD controls. For the purpose of the study, self-perceptions can be 

described as the difference between perceived performance and actual performance. When the 

study refers to participants having more positively-biased self-perceptions, this means that 

perceived performance is greater than actual performance. We hypothesized that,, consistent with 

previous research, adolescents with ASD would have more positively-biased self-perceptions 

compared to TD adolescents. We were also interested in examining the accuracy of self-

perceptions in each group (ASD and TD). For the purpose of the study, accuracy refers to 

comparing participants’ self-perceptions to zero, where predicted performance is equal to actual 

performance. We hypothesized that adolescents with ASD would overestimate their pre-task 

prediction, current post-performance and future post-performance ratings. We also hypothesized 

that TD controls would be accurate in their pre-task prediction, current post-performance and 

future post-performance rating. To our knowledge, no studies have examined the difference 
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between pre-task predictions, current and hypothetical future post-performance ratings; therefore 

no hypotheses can be made. 

The second goal of this study was to examine the role that IQ and executive functioning 

have in relation to positively-biased self-perceptions. Based on previous research (Capps et al., 

1995), we hypothesized that IQ would be related to positively-biased self-perceptions, with 

adolescents with lower IQ having more positively-biased self-perceptions in all questions on both 

tasks. Previous research has also suggested that executive functioning is related to positively-

biased self-perceptions in children with ADHD (Owens et al., 2007; McQuade et al., 2011); 

therefore, it was expected that adolescents with greater executive functioning deficits would have 

more positively-biased self-perceptions on all questions on both tasks.  

 The study of self-perceptions in adolescents with ASD has received only minimal 

attention in previous research and has focused primarily on their understanding of social 

deficits. The present study examined the self-perceptions of adolescents with ASD using 

concrete, familiar, and objective criteria to assess their understanding of their academic 

capabilities. Furthermore, by investigating the relationships between IQ and self-perceptions 

and executive functioning and self-perceptions, the study hoped to provide a preliminary 

examination of the underlying mechanisms related to biased self-perceptions.  

 



 

 

60 

Methods 

Participants 

Nineteen adolescents on the Autism Spectrum
6
 and 22 TD adolescents were included in 

the final sample (N = 41). All participants were between 12 and 18 years of age.  

All participants in the ASD group held a current diagnosis on the autism spectrum as 

indicated by their primary caregiver (9 Autism, 6 Asperger’s Disorder, 1 high-functioning 

Autistic Disorder, 3 Pervasive Developmental Delay – Not Otherwise Specified). All adolescents 

had an existing diagnosis upon participation, which was confirmed in the lab using the Autism 

Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 1999) (See Table 3.1 

for participant sample information). Participants with ASD could have secondary diagnoses 

indicated by the primary caregivers and thus our final sample included 4 participants with 

ADHD, 1 social anxiety disorder, 1 generalized anxiety disorder, 2 learning disability, 2 auditory 

processing dysfunction and 1 participant with ADHD and oppositional defiant disorder. Analyses 

were also conducted excluding participants with co-morbid ADHD diagnoses to ensure that this 

co-morbidity did not inflate the results. One participant was tested but excluded from the sample 

as they had a co-morbid diagnosis of mental retardation.  

None of the TD participants had medical or developmental diagnoses, nor did they have 

any immediate family members with a history of ASD. TD participants were group-matched on 

mental age with the participants. Mental age was determined using the participant’s chronological 

age and Full-Scale IQ from the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 

1999). Two TD participants were tested but not included in the final sample because they did not 

appropriately match with the ASD group on mental age.  

                                                      

6 Based on DSM-IV-TR criteria autism is a spectrum of disorders that includes Autistic Disorder, Pervasive 

Developmental Delay – Not Otherwise Specified and Asperger’s Disorder. 
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TD participants were also screened for ADHD symptoms using the Conners ADHD 

Index Form (Conners, 2008). Nine TD participants were tested but excluded from the final 

sample due to failing to meet the cut-off score. This conservative criterion was chosen to ensure 

that TD participants did not have undiagnosed ADHD at the time of testing.  

Adolescents with ASD were primarily recruited from a database of participants in the 

ASD lab at Queen’s University. This database is comprised of families who have been contacted 

through recruitment events and have expressed interest in participating in future studies 

conducted by the lab. Additional participants with ASD were recruited through newspaper 

advertisements, advertisement postings online on Kijiji, and flyers posted in doctors’ offices 

around Kingston. TD participants were recruited through the Queen’s Developmental Psychology 

participant database. These families have previously indicated their interest in participating in 

research with their children. All participants were from a handful of small cities in southeastern 

Ontario and spoke English as their primary language. The families of our participants varied in 

socioeconomic status, with about a third of annual household incomes above $95,000, a third 

between $55,000 and $95,000, and a third below $55,000. Socioeconomic status did not vary 

depending on group (ASD vs. TD).  

Measures 

Participant Sample Information 

History and Demographic Questionnaire. A demographics questionnaire was completed 

by the participants’ caregiver. It inquired about the participants’ family history, diagnosis and 

treatment, as well as general demographic information such as the participants’ age, grade level, 

as well as parental marital status, occupation and education. Information from the demographics 

questionnaire was used to determine the exclusion of any participants. 

 Autism Diagnostic Observation Schedule (ADOS). The ADOS (Lord et al., 2002) is a 
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standardized assessment used for the diagnosis of ASD. Through a semi-structured assessment, 

the administrator is able to observe the participant’s behaviour across a number of situations and 

gather information about the participant’s communication and social skills. Administration 

requires about 45 minutes and yields scores for communication, social interaction, and repetitive 

or stereotyped behaviours. Given the age and verbal ability of participants in this study, module 4 

of the ADOS was used for all participants. Module 4 has been found to have good inter-rater 

reliability (.82-.89), and test-retest reliability (.74-.98). Furthermore, it has high sensitivity (90%) 

and specificity (93%) for the discrimination of autism and ASD from non-ASD disorders. For the 

ADOS module 4, autism cut-off minimum score is 10 and autism spectrum cut-off minimum 

score is 7. This instrument was used to confirm diagnosis on the autism spectrum. All ASD 

participants met the cut-off scores.  

Conners 3
rd

 Edition ADHD Index Form (Conners 3-AI). The Conners 3-AI (Conners, 

2008) is a short screening tool for ADHD. The index contains the 10 items that best differentiate 

youth with ADHD from youth in the general population. Administration takes approximately 5 

minutes and is given to the participant’s primary caregiver. The Conners 3-AI was used to screen 

for ADHD symptoms in TD participants. Following the interpretation guidelines for the Conners 

3-AI, nine TD participants were excluded from the sample for one analysis as they had a 

probability score greater than 61% and a T-score greater than 65.  

Dependent Variables 

Wechsler Abbreviated Scale of Intelligence (WASI). The WASI (Wechsler, 1999) is a 

standardized assessment of intelligence, composed of 4 subtests, that yields scores for Verbal IQ, 

Performance IQ, and Full-Scale IQ. The test is appropriate for use on 8 – 89 year olds, and takes 

approximately 40 minutes to administer. The WASI was preferred for this study over other 

measures of IQ due to the brevity of its administration. Internal consistency is high for all 
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composite scores (Verbal IQ = .93, Performance IQ = .94, Full-Scale IQ = .96), as is test-retest 

reliability. Participants were required to obtain a Full-Scale IQ score of 70 for inclusion in the 

final sample. The current study used Full-Scale IQ as an estimate of IQ, which was used to 

determine mental age. The current study also used Verbal IQ, Performance IQ and Full-Scale IQ 

to assess the relationship between IQ and biased self-perceptions. 

Delis-Kaplan Executive Function System (D-KEFS). The D-KEFS (Delis, Kaplan, & 

Kramer, 2001) is a standardized assessment designed to measure executive functioning ability in 

individuals 8-89 years of age. The D-KEFS is composed of nine tests that can be used together in 

a battery or individually. The current study makes use of five of these tests: the Trail Making 

Test, Verbal Fluency, Colour-Word Interference, the Sorting Test, and the Tower Test. The 

selection of the five subtests was made based on their repeated use throughout literature as robust 

measurements of cognitive flexibility, planning and inhibition. Together, administration of these 

five tests required approximately 40 minutes. Internal consistency reported for individuals 12-19 

years of age for each test ranges from moderate to high (Trail Making Test, .68-.79; Verbal 

Fluency, .44-.80; Colour-Word Interference, .62-.77; Card Sort, .55-.82; Tower Test, .43-.61). 

Likewise, the test-retest reliabilities for individuals 8-18 years of age are mostly moderate (Trail 

Making Test, .50-70; Verbal Fluency, .53-.70; Colour-Word Interference, .77-.90; Card Sort, .49- 

.67; Tower Test, .51). Lower correlations are in-line with what is common of most measures of 

executive functioning (Delis, Kramer, Kaplan, & Holdnack, 2004). 

 The Trail Making subtest is a set of five separate timed tasks in which participants were 

required to search for numbers, connect numbers and letters in order, and connect circles along a 

path as quickly as they could. The Number-Letter Switching task scaled score was specifically 

used in this study. In this task, the participant is asked to switch between numbers and letters 

while connecting them in numerical and alphabetical order. Completion time for this task was 
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recorded and converted to a scaled score. This task is largely a measure of cognitive flexibility 

and working memory and was used in data analysis as a measure of executive functioning. 

 The Verbal Fluency subtest includes three separate tasks that required participants to list as 

many words as quickly as they could under different categories. The Verbal Fluency: Category 

Switching task scaled score was specifically used in this study. In this task, the participant was 

required to name as many objects as they could in two different categories while switching back 

and forth between categories. The score reflects the number of times the participant correctly 

switched between categories when naming words. This task is primarily a measure of cognitive 

flexibility and was used in the data analysis as a measure of executive functioning.  

 The Colour-Word Interference subtest includes four separate timed tasks that required 

participants to say colour names and read words as quickly as they could without making 

mistakes. Both the Colour-Word Interference: Inhibition and Inhibition/Switching scaled scores 

were specifically used in this study. The Colour-Word Interference: Inhibition task is likened to 

the traditional Stroop task, and is primarily a measure of inhibition ability. In this task, colour 

names were written out in a colour of ink that was incongruent with the colour name. Participants 

were required to say aloud the colour of ink and ignore the written name of the colour. 

Completion time for this task was recorded and converted to a scaled score. In the Colour-Word 

Interference: Inhibition/Switching task, the participant must once again say aloud the colour of 

ink the colour is printed in and ignore the written name of the colour, however if the colour name 

is in a box they must read the word and not name the colour. The task is primarily a measure of 

inhibition and cognitive flexibility. The scaled score from the Inhibition and Inhibition/Switching 

tasks were used as measures of executive functioning.  

 The Card Sort Free Sorting task required participants to sort six cards into two different 

groups in as many ways as possible, and to explain how they sorted the two groups. This measure 
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is similar to the traditional Wisconsin Card Sorting Task. The Free Sorting: Number of Correct 

Sorts scaled score, which reflects the number of times the participant correctly sorted the cards 

into two groups, was specifically used in this study. This task is generally a measure of concept 

formation, but also includes components of cognitive flexibility and inhibition. This score was 

converted to a scaled score and was used as a measure of executive functioning. 

Finally, the Tower subtest, similar to the Tower of Hanoi or Tower of London tests, 

required participants to build various towers using a set of five blocks. Participants were directed 

to build the towers in the fewest number of moves possible and were required to do so within a 

time limit. The Tower: Total Achievement score, which was specifically used in the study, was 

calculated from the number of moves required to build each tower and converted into a scaled 

score. The Total Achievement scaled score reflects elements of cognitive flexibility, planning and 

inhibition, and has been used in data analysis as a measure of executive functioning. 

Verbal Task to Assess Self-Perceptions. The verbal task was derived from the Woodcock 

Johnson III Tests of Achievement Reading Vocabulary subtest (Mather & Woodcock, 2001a). 

The task is comprised of 15 questions where the participant is required to write down a synonym 

for each word listed. The test is timed and the participant has 2 minutes to complete it. 

Traditionally, the experimenter administers the WJ III verbally; however the tasks used were 

written by hand as most school-aged adolescents are familiar with this format. The items in each 

subtest in the WJ III are categorized according to school grade level. While the task was the same 

across participants, the particular problems that the participant encountered differed based on 

their grade level in school. The participant’s grade level was determined by asking the caregiver 

which grade level they believe their child to be at. The participants were given tasks that 

contained questions that were below, at, and above their grade levels, which was done to 

minimize the possibility of floor or ceiling effects. The purpose of the verbal and math tasks used 
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in the current study were not to assess the participants’ verbal and math abilities, but rather to 

assess the accuracy of the participants’ perceived competencies using pre/post task performance 

questions.  

Math Task to Assess Self-Perceptions. The math task was also derived from the WJ III 

Applied Problems battery (Mather & Woodcock, 2001a).  The task was comprised of 15 

questions where the participant was required to write down the answer to simple mathematical 

word problems. They had 15 minutes to complete the task. Like the verbal task, all participants 

were given the same task; however, the particular problems the participants encountered differed 

based on their grade level in school.  

Pre-Prediction Question. After receiving instructions and viewing each task, participants 

answered a question designed to evaluate pre-performance expectancies (“There are 15 questions 

on the task. How many do you think you are going to answer correctly?”). Participants were 

asked to give their response from 0-15 correct answers. This question yielded a pre-prediction 

score, which was then used to calculate a pre-prediction difference score by subtracting the pre-

prediction question score by the actual score the participant received on each task. This pre-

prediction difference score was used to assess self-perceptions before the participant completed 

the task, with a higher score indicating positively-biased self-perceptions.  

Current Post-Performance Rating Question. After completing the task, participants answered a 

question designed to evaluate post-performance expectancies (“There were 15 questions on the 

task. How many do you think you answered correctly?”). Participants were asked to give their 

response from 0-15 correct answers. This question yielded a current post-performance score, 

which was then used to calculate a current post-performance difference score by subtracting the 

current post-performance question score by the actual score the participant received on each task. 
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This current post-performance difference score was used to assess self-perceptions after the 

participant completed the task, with a higher score indicating positively-biased self-perceptions.  

 Future Post-Performance Rating Question. After completing the task, participants also 

answered a question designed to evaluate future performance expectancies (“If you were to do the 

same task again, how many do you think you would answer correctly?”). Participants were asked 

to give their response from 0-15 correct answers. This question yielded a future post-performance 

score, which was then used to calculate a future post-performance difference score by subtracting 

the future post-performance question score by the actual score the participant received on each 

task. This future post-performance difference score was used to assess future self-perceptions, 

with a higher score indicating positively-biased self-perceptions.  

Procedure 

Testing was conducted over two different two- to three-hour sessions, and was completed 

in conjunction with a larger project investigating the effects of videogame training on attention 

and executive functioning, conducted by Dr. Elizabeth Kelley and Dr. Daryl Wilson. When the 

participant came into the lab with their caregiver for the first testing session, the caregiver was 

given a letter of information and asked to sign a consent form. Additionally, the participant was 

asked to read and sign an assent form. Once consent and assent were obtained, the participant 

began testing. While testing was in progress, caregivers completed the History and Demographics 

Questionnaire.  

The first testing session included the WASI (Weschler, 1999), D-KEFS (Delis et al., 

2001) and eye-tracking measures (which are not reported here), administered in a 

counterbalanced order. The WASI and D-KEFS were completed in an adjoining room to where 

the caregiver waited with the door closed. Both assessments were administered in accordance 
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with standard protocol outlined in the manuals. Video cameras, which were pointed out to the 

participant, were set up to record the administration of both tests for later scoring. 

The second testing session included the WJ-III (Mather & Woodcock, 2001a), a series of 

attention measures (which are not reported here) and the verbal and math tasks used to assess 

self-perceptions, that were administered in a counterbalanced order. The ADOS (Lord et al., 

2002) was also administered at the end of session two with participants diagnosed with an ASD. 

All assessments were administered in accordance with standard protocol outlined in the manuals.  

For each self-perception task, the experimenter began by explaining the task and ensured 

that the participant understood what was being asked of them. The examiner then specifically told 

the participant that there were 15 questions on the task, how much time they had to complete it 

and gave the participant a chance to look over the task quickly. Before beginning, participants 

were asked the pre-task prediction question. The examiner then took down the participant’s 

response and allowed the participant to complete the task. If the time limit elapsed before the 

participant completed the task, the examiner removed the task. Once the task was completed, or 

time had run out, the participant was then asked both post-performance rating questions (current 

and future). This procedure was repeated for each of the tasks, the verbal task and the math task. 

After all of the tasks were completed, the participant was debriefed, which involved telling the 

participant why they were asked to predict their performance on the verbal and math tasks. The 

examiner described the idea that, for the purpose of the study, the researchers were not interested 

in how well they performed on the task but how well they thought they did. The examiner 

explained that it is normal for people to over-estimate how well they think they did on a test and 

that many people often say that they did a lot better on a task than they actually did.  

During testing, participants were provided scheduled breaks between each measure; 

however, participants were also free to take breaks as they pleased at any point during testing. 
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The test administrator monitored engagement and prompted for extra breaks where necessary. 

Given the large number of tasks to be completed over both sessions, an interactive visual 

schedule was designed to help participants track progress and maintain engagement. The schedule 

outlined each task to be completed, as well as break times. Participants were given checkmarks to 

place next to each task on the schedule in order to remind them of their progress and how many 

tasks had to be completed before the session ended. 

Data Analysis 

Each variable used in analysis was tested for skew and kurtosis. Results did not reveal 

any serious violation in the distribution of data. Results from these tests are listed in Appendix B. 

Outliers were identified using standardized values of all discrepancy scores used in analysis. Two 

outliers in the ASD group were identified and excluded from analysis (n = 2), as these 

participants exceeded 3 standard deviations from the mean on the pre-prediction and current and 

future post-performance difference scores. 

Independent-samples t-tests were also used to evaluate any significant differences 

between the TD and ASD groups on all self-perception variables. In order to create composite 

scores, paired-samples t-tests were conducted to evaluate the differences between verbal and 

math test scores and verbal and math; pre-task prediction difference scores, current post-

performance difference scores and future post-performance difference scores, within the two 

groups (ASD and TD). Composite scores were created by averaging the verbal and math pre-task 

predictions, current post-performance ratings and future post-performance ratings, leaving 3 

dependent variables for each group (ASD and TD) to test self-perceptions. All tests of normality 

were conducted on the new composite variables (pre-predictions, current post-performance and 

future post-performance). The distributions of these variables were found to be at acceptable 

values (See Appendix B).  
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In order to evaluate the first hypothesis that individuals with ASD had more positively-

biased self-perceptions than TD adolescents, a one-way multivariate analysis of variance 

(MANOVA) was conducted using composite difference scores of the self-perception variables. 

Related to this first hypothesis was the question of accuracy of self-perceptions for each group 

(ASD and TD). Accuracy was assessed by comparing difference scores to zero, where predicted 

performance is equal to actual performance. To test this, several one-samples t-tests were 

conducted using composite scores of the self-perception variables. Independent-samples t-tests, 

using absolute values, were also conducted to evaluate the differences in mean pre-prediction, 

current post-performance, and future post-performance difference scores between groups (ASD 

vs. TD). Absolute values were utilized to ensure that a true difference in self-perceptions existed 

between groups, and that the differences found in the MANOVA comparing groups, were not due 

to comparing positive difference scores to negative ones.  

A one-way multivariate analysis of covariance (MANCOVA) was also conducted, using 

gender as a covariate to ensure that results were not due to the gender difference between 

samples. Additionally, another MANOVA was conducted to evaluate the difference between 

groups (ASD vs. TD), to assess whether the findings would change when the participants who 

had been excluded  due to co-morbid ADHD diagnoses or failing the Conners 3-AI were 

included.  This MANOVA included the participants in the ASD group who had a co-morbid 

diagnosis of ADHD (n = 5) and participants who failed to meet cut-off scores on the Conners 3-

AI in the TD group (n = 9). 

In order to assess whether there were differences within groups between the different 

types of predictions, paired-samples t-tests were conducted to evaluate the differences between 

pre-task predictions, current post-performance ratings and future post-performance ratings in both 

the ASD group and TD control group. To assess the relationship between IQ and self-perceptions, 
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bivariate Pearson correlation coefficients were computed among composite difference scores of 

pre-predictions, current post-performance and future post-performance and Verbal IQ, 

Performance IQ and Full-Scale IQ separately for both groups (ASD and TD). To assess the 

relationship between executive functioning and self-perceptions, bivariate Pearson correlation 

coefficients were also computed among composite difference scores of pre-predictions, current 

post-performance and future post-performance and subtest scores from the D-KEFS, which 

included the Trail Making: Number-Letter Switching, Verbal Fluency: Category Switching, 

Colour-Word Interference: Inhibition and Inhibition/Switching, Sorting: Number of Correct 

Sorts, and the Tower Test: Achievement Total tasks, separately for both groups (ASD and TD). 

Results 

Comparison between Groups on Participant Sample Information 

Independent-samples t-tests were used to evaluate any significant differences between the 

TD and ASD groups on chronological age, mental age, Verbal IQ, Performance IQ, and Full-

Scale IQ. Results from these t-tests and descriptive statistics for participant sample information 

are shown in Table 3.1. Equal variances were not assumed for mental age, Verbal IQ, 

Performance IQ and Full-Scale IQ
7
. The groups were well-matched on mental age and there were 

no significant differences between the groups on chronological age, Verbal IQ, or Full-Scale IQ. 

TD participants had a significantly greater mean Performance IQ score than ASD participants. A 

Pearson chi-square analysis was used to evaluate if the observed gender counts between the TD 

and ASD groups differed from expected values. The observed distribution of males and females 

between the TD and ASD group differed significantly from one another, Χ
2
 (1, N = 41) = 4.58, p 

                                                      

7
 ASD populations are generally heterogeneous and as such it is common for data to have high variability 

for ASD populations. As a result of the increased heterogeneity in this population it is generally recognized 

as acceptable to have variance differences between ASD and TD populations. 
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= .03
8
. A Pearson chi-square analysis was also used to evaluate if the observed socioeconomic 

status counts between the TD and ASD groups differed from expected values. No significant 

differences were found in socioeconomic status based on group, Χ
2
 (5, N = 41) = 3.22, p = .45. 

 

 

 

 

 

 

 

 

                                                      

8
 This is expected as ASD is identified more frequently in males than in females.  



 

 

73 

Table 3.1. Participant Sample Information 

         ASD                TD  

 Mean (SD) Range Mean (SD) Range Significance, effect size 

Gender 18 males, 1 female 15 males, 7 females p  = .03 

Chronological Age  15.21(2.04) 12.00-18.00 14.02(1.74) 12.00 - 16.67 p  = .06, Cohen’s d =.63 

Mental Age  15.27(4.05) 8.88-22.76 15.28(2.55) 10.56 -19.69 p  = .99, Cohen’s d =-.003 

Verbal IQ 97.21(18.50) 64.00 – 129.00 104.23(10.98) 78.00-125.00 p  = .16, Cohen’s d =-.46 

Performance IQ 101.74 (16.58) 69.00 - 128.00 112.18(8.20) 95.00 – 126.00 p  = .02, Cohen’s d =-.80 

Full-Scale IQ 99.47 (18.36) 71.00 - 130.00 108.86(7.81) 88.00 – 120.00 p  = .05, Cohen’s d =-.66 

ADOS composite score 11.53(3.58) 7.00-20.00 N/A  

Note. Age scores are in years; IQ scores are standard scores. 
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Tables 3.2 and 3.3 list the means and standard deviations for all dependent variables used 

in the analyses. Composite scores were created by averaging the verbal and math difference 

scores to create overall pre-task predictions, current post-performance ratings and future post-

performance ratings, leaving three dependent variables to test self-perceptions. Independent-

samples t-tests were used to evaluate any significant differences between the TD and ASD groups 

on all dependent self-perception variables. Significant differences were found between all 

difference scores and all composite difference scores.  
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Table 3.2. Means, Standard Deviations and Significance of Self-Perception Variables 

  
ASD TD  

  
Mean(SD)  Mean(SD) Significance, effect size 

Score on Verbal Task 9.74(2.90) 11.05(2.28) p = .11, Cohen’s d = -.50 

Score on Math Task 9.00(3.40) 12.11(1.62) p = .06, Cohen’s d = -1.17 

Verbal Pre-Prediction 12.00(3.11) 10.09(3.16) p = .06, Cohen’s d = .61 

Verbal Current Post-Performance 11.26(3.19) 10.64(2.88) p = .51, Cohen’s d = .20 

Verbal Future Post-Performance 11.79(2.96) 11.18(2.61) p = .49, Cohen’s d = .22 

Math Pre-Prediction 11.37(2.93) 11.91(2.45) p = .52, Cohen’s d = -.20 

Math Current Post-Performance 11.84(4.22) 13.23(1.85) p = .17, Cohen’s d = -.43 

Math Future Post-Performance 11.84(4.57) 13.91(1.51) p = .05, Cohen’s d = -.61 

Verbal Pre-Prediction Difference  2.26(4.43) -.95(2.24) p = .01, Cohen’s d = .91 

Verbal Current Post-Performance Difference  1.53(2.37) -.41(1.84) p = .01, Cohen’s d = .91 
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Table 3.2. Means, Standard Deviations and Significance of Self-Perception Variables (continued) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Higher difference scores are indicative of more positively-biased self-perceptions. 
a
Composite scores averaging Verbal and Math difference   

scores. 

 

 

 

 

 ASD TD  

 Mean(SD) Mean(SD) Significance, effect size 

Verbal Future Post-Performance Difference  2.05(2.01) .14(1.49) p < .001, Cohen’s d = 1.08 

Math Pre-Prediction Difference  2.37(3.56) -.50(1.71) p < .001, Cohen’s d = 1.03 

Math Current Post-Performance Difference  2.84(2.54) .81(1.65) p < .001, Cohen’s d = .95 

Math Future Post-Performance Difference  2.84(2.83) 1.50(1.44) p = .06, Cohen’s d = .60 

Pre-Prediction Difference
a
  2.32(2.74) -.73(1.43) p < .001 , Cohen’s d = 1.39 

Current Post-Performance Difference
a 

2.18(1.57) .20(1.24) p < .001, Cohen’s d = 1.40 

Future Post-Performance Difference
a 

2.45(1.44) .82(.99) p < .001, Cohen’s d = 1.32 
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Table 3.3. Means and Standard Deviations of Executive Functioning Variables 

 
ASD TD  

 
Mean(SD) Mean(SD) Significance, effect size 

Trails: Number-Letter Switching 7.84(4.51) 9.64(1.96) p = .12, Cohen’s d = -.52 

Verbal: Category Switching 8.58(3.30) 12.59(3.03) p < .001, Cohen’s d = -1.27 

CWI: Inhibition 8.74(3.77) 10.82(2.01) p = .03, Cohen’s d = -.69 

CWI: Inhibition/Switching
 

8.05(2.72) 10.73(2.12) p = .001, Cohen’s d = -1.10 

Sorting: Number of Correct Sorts
 

9.95(3.24) 10.23(1.72) p = .73, Cohen’s d = -.11 

Towers: Achievement Total
 

9.37(3.93) 12.41(1.92) p < .001, Cohen’s d = -.98 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS. D-KEFS subtest task means are all scaled 

scores with a mean of 10 and standard deviation of 3.  
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Between-Group Analyses 

A one-way multivariate analysis of variance (MANOVA) was conducted to determine 

the effect of group (ASD (n = 19) vs. TD (n = 22)) (N = 41) on three dependent variables: pre-

predictions, current post-performance, and future post-performance. Composite scores averaging 

both verbal and math tasks were used in these analyses. Homogeneity of variance was tested 

using Levene’s Test and homogeneity of co-variance was tested using Box’s Test of Equality. All 

assumptions were met. Significant differences were found among the groups on the dependent 

measures, Wilks’s Λ = .51, F(3,37) = 11.70, p < .001. The multivariate η
2
 based on Wilks’s Λ 

was large, .49.  

Pairwise comparisons on the dependent variables were conducted as follow-up tests to 

the MANOVA. Using the Bonferroni correction method, each pairwise comparison was tested at 

the .017 level. The ASD group had significantly higher difference scores in the pre-prediction, 

current post-performance, and future post-performance questions as compared to the TD group. 

Independent-samples t-tests, using absolute values, were also conducted to evaluate the 

differences in mean pre-prediction, current post-performance, and future post-performance 

difference scores between groups (ASD vs. TD). Using the Bonferroni correction method, each 

pairwise comparison was tested at the .017 level. The results indicated that the ASD group had 

significantly greater mean pre-prediction absolute value difference scores, (M = 2.74, SD = 2.29) 

than TD controls (M = 1.22, SD = 1.01), t(39) = 2.79, p = .008, Cohen’s d = .86, a significantly 

greater mean current post-performance absolute value difference score (M = 2.24, SD = 1.48) 

than TD controls (M = .84, SD = .92), t(39) = 3.67, p = .001, Cohen’s d = 1.14, and a significantly 

greater mean future post-performance absolute value difference score (M = 2.45, SD = 1.44) than 

TD controls (M = 1.00, SD = .80), t(39) = 4.04, p < .001, Cohen’s d = 1.24.  



 

 

79 

A MANOVA was conducted, which included all participants who were excluded from 

the study, to determine the effect of group (ASD (n = 14) vs. TD (n = 13)) (N = 27). Homogeneity 

of variance was tested using Levene’s Test and homogeneity of co-variance was tested using 

Box’s Test of Equality. All assumptions were met. Significant differences were found among the 

groups on the dependent measures, Wilks’s Λ = .32., F(3,23) = 15.92, p < .001. The multivariate 

η
2
 based on Wilks’s Λ was large, .67.  

 Pairwise comparisons on the dependent variables were conducted as follow-up tests to 

the MANOVA. Using the Bonferroni correction method, each pairwise comparison was tested at 

the .017 level. The results indicated that the ASD group had significantly greater mean pre-

prediction difference scores (M = 3.04, SD = 2.45) than TD controls (M = -.73, SD = 1.60), t(25) 

= 4.68, p < .001, Cohen’s d = 1.82. The ASD group also had significantly greater mean current 

post-performance difference scores (M = 2.63, SD = 1.47) than TD controls (M = -.11, SD = .79), 

t(25) = 5.98, p < .001, Cohen’s d = 2.32. Finally, the ASD group had significantly greater mean 

future post-performance difference scores (M = 2.86, SD = 1.39) than TD controls (M = .69, SD = 

.66), t(25) = 5.10, p < .001, Cohen’s d = 1.99. 

A MANCOVA was conducted using gender as a covariate. Significant differences were 

found among the groups on the dependent measures, Wilk’s Λ = .57, F(3,36) = 9.14, p < .001. 

The multivariate η
2
 based on Wilks’s Λ was large, .43. The covariate did not have a significant 

effect, F(3,36) = 3.04, p = .19. The multivariate η
2
 based on Wilks’s Λ was small, .13, indicating 

that gender accounted for about 13% of variance in the self-perception measures. All pairwise 

comparisons were significant, with the ASD group having significantly greater mean pre-

prediction, p < .001, current post-performance, p = .001, and future post-performance, p < .001, 

difference scores. 
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Within-Group Analyses 

Several one-samples t-tests were conducted to evaluate whether means of the pre-

prediction, current post-performance and future post-performance difference scores were 

significantly different from 0, where predicted performance is equal to actual performance, in the 

ASD group. Using the Bonferroni correction method, each test was tested at the .017 level. The 

sample mean of the pre-prediction difference score of 2.32 (SD = 2.74) was significantly different 

from 0, t(18) = 3.68, p = .002, Cohen’s d = 0.85. The sample mean of the current post-

performance difference score of 2.18 (SD = 1.57) was significantly different from 0, t(18) = 6.08, 

p < .001, Cohen’s d = 1.39. The sample mean of the future post-performance difference score of 

2.45 (SD = 1.44) was significantly different from 0, t(18) = 7.40, p < .001, Cohen’s d = 1.70. 

Results suggest that the ASD group tended to be inaccurate in all variables assessing self-

perceptions. 

Several one-samples t-tests were also conducted to evaluate whether the mean of the pre-

prediction, current post-performance and future post-performance difference scores were 

significantly different from 0, where predicted performance is equal to actual performance, in the 

TD group. Using the Bonferroni correction method, each test was tested at the .017 level. Results 

indicate that the sample mean of the pre-prediction difference score of -.73 (SD = 1.43) was not 

significantly different from 0, t(21) = -2.39, p = .03, Cohen’s d = -0.51. The sample mean of the 

current post-performance difference score of .20 (SD =1.24) also did not differ significantly from 

0, t(21) = .77, p = .45, Cohen’s d = 0.16. Finally, the sample mean of the future post-performance 

difference score of .82 (SD = .99) was significantly different from 0, t(21) = 3.86, p = .001, 

Cohen’s d = 0.82. Results suggest that the TD group tended to be inaccurate in their future post-

performance rating. 
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Paired-samples t-tests were conducted to evaluate the differences between pre-task 

predictions, current post-performance ratings and future post-performance ratings within the ASD 

group. Composite scores averaging both verbal and math tasks were used in these analyses. Using 

the Bonferroni correction method, each test was tested at the .017 level. The results indicated that 

in the ASD group, there was no significant difference between the mean pre-prediction difference 

score and current post-performance difference score, t(18) = .19, p = .85, Cohen’s d = .04, no 

difference between the mean current post-performance difference score and the mean future post-

performance difference score, t(18) = -2.14, p = .05, Cohen’s d = .49, and no difference between 

the mean future post-performance difference score and the mean pre-prediction difference score, 

t(18) = -.20, p = .84, Cohen’s d = .05. In other words, there were no differences between the 

different types of predictions in the ASD group.  

Paired samples t -tests were also conducted to evaluate the differences between pre-task 

predictions, current post-performance ratings and future post-performance ratings in the TD 

group. Composite scores averaging both verbal and math tasks were used in these analyses. Using 

the Bonferroni method, each test was tested at the .017 level. The results indicated that in the TD 

group, the mean future post-performance difference score was significantly greater than the mean 

pre-prediction difference score, t(22) = -3.94, p = .001, Cohen’s d = 0.86. The results also 

indicated that the mean future post-performance difference score was significantly greater than 

the mean current post-performance difference score, t(22) = -3.30, p = .003, Cohen’s d = 0.74. 

There was no significant difference between the mean current post-performance difference score 

and the mean pre-prediction difference score, t(22) = -2.52, p = .02, Cohen’s d = -.54. .  In other 

words, future post-performance ratings tended to be greater than pre-prediction and current post-

performance ratings of self-perceptions in the TD group.  
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Correlational Analyses 

To test the relationship between IQ and biased self-perceptions, Pearson bivariate correlation 

coefficients were computed among composite difference scores of pre-predictions, current post-

performance and future post-performance and Verbal IQ, Performance IQ and Full-Scale IQ. The 

results of the correlational analyses for ASD are presented in Table 3.4. The results suggest that 

all IQ measures tended to be negatively related to the mean pre-prediction difference score. In 

general participants with lower IQ tended to have a more positively-biased pre-prediction self-

perception. The results of the correlational analyses for TD are presented in Table 3.5. No 

significant relationships were found between IQ and composite difference scores for the TD 

group. 

Table 3.4. Correlations among IQ and Self-Perception Composite Scores in ASD 

 
VIQ  PIQ FSIQ 

Pre-prediction Difference -.66** -.53** -.64** 

Current Post-Performance Difference -.20 -.08 -.16 

Future Post-Performance Difference -.30 -.23 -.29 

* p < .05, ** p < .01. VIQ=Verbal IQ, PIQ=Performance IQ, FSIQ=Full-Scale IQ. 

 

Table 3.5. Correlations among IQ and Self-Perception Composite Scores in TD 

 
VIQ  PIQ FSIQ 

Pre-prediction Difference .16 .05 .18 

Current Post-Performance Difference .21 .05 .21 

Future Post-Performance Difference .10 .05 .10 

No significant correlations. VIQ=Verbal IQ, PIQ=Performance IQ, FSIQ=Full-Scale IQ. 
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To investigate the relationship between executive functioning and biased self-

perceptions, correlation coefficients were computed among composite difference scores of pre-

predictions, current post-performance and future post-performance and six scores from the five 

subtests from the D-KEFS (Trail Making: Number-Letter Switching, Verbal Fluency: Category 

Switching, Colour-Word Interference: Inhibition and Inhibition/Switching, Sorting: Number of 

Correct Sorts, and the Tower Test: Achievement Total). The results of the correlational analyses 

for ASD are presented in Table 3.6. Overall, the data showed that the Card Sort: Number of 

Correct Sorts was negatively related to the mean pre-prediction difference score. The Colour-

Word Interference: Inhibition/Switching score was negatively related to the mean post-

performance difference score. In general, participants who experienced more difficulty in concept 

formation tended to have more positively-biased pre-prediction self-perceptions. More difficulties 

in inhibition and cognitive flexibility tended to be related to more positively-biased post-

performance ratings (current and future). The results of the correlational analyses for TD are 

presented in Table 3.7. No significant relationships were found between executive functioning 

and composite difference scores for the TD sample.  
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Table 3.6. Correlations among Executive Functioning and Self-Perception Composite Scores in ASD  

 

 Pre-prediction Difference Score Current Post-performance 

Difference Score 

Future Post-performance 

Difference Score 

Trails: Number-Letter Switching -.33 -.21 -.32 

Verbal: Switching Accuracy -.31 -.03 -.17 

CWI: Inhibition -.37 -.12 -.15 

CWI: Inhibition/Switching -.28 -.49* -.57* 

Sorting: Number of Correct Sorts -.66** -.27 -.36 

Towers: Achievement Total -.39 .33 .19 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS.  

* p < .05, ** p < .01. 
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Table 3.7. Correlations among Executive Functioning and Self-Perception Composite Scores in TD 

 

 Pre-prediction Difference Current Post-performance 

Difference 

Future Post-performance 

Difference 

Trails: Number-Letter Switching .18 -.22 -.13 

Verbal: Switching Accuracy .09 .04 -.01 

CWI: Inhibition .21 .27 .11 

CWI: Inhibition/Switching .05 .29 .32 

Sorting: Number of Correct Sorts .31 -.17 -.27 

Towers: Achievement Total .09 .28 -.05 

Note. CWI = Colour-Word Interference. Executive functioning variables are taken from the D-KEFS.  

No significant correlations found 
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Discussion 

 The goal of the present study was to examine the nature of self-perceptions in adolescents 

with ASD. Previous research on the topic has focused primarily on the self-perceptions of autism-

related traits using parental reports as criterion ratings. The current study instead used 

performance on individual, specific, concrete tasks as the basis for participants’ rating of 

competence to assess self-perceptions on familiar scholastic tests. Results indicated that 

adolescents with ASD have more positively-biased pre-prediction and post-performance ratings 

(current and future) compared to TD adolescents. These results support a previous study that 

suggests that children with tend to display positively-biased self-perceptions in a variety of 

domains compared to TD controls (Capps et al., 1995). When comparing the groups’ mean 

absolute value difference scores, results suggested that the ASD and TD groups differed on all 

measures of self-perceptions, once again indicating that the ASD group had more positively-

biased self-perceptions. The current study also examined the accuracy of self-perceptions in both 

groups, and found that the ASD group tended to overestimate their performance on all measures 

of self-perceptions. While the TD group was quite accurate at estimating their performance 

immediately after performing the task, they showed some tendency to overestimate their future 

performance. The current study also explored possible mechanisms that may contribute to these 

overly-positive self-perceptions. Both IQ and executive functioning seem to be related to 

positively-biased self-perceptions in adolescents with ASD; however, no significant relationships 

were found in TD adolescents. 

Self-Perceptions of Adolescents with ASD 

Consistent with our hypotheses, results indicated that adolescents with ASD have more 

positively-biased self-perceptions compared to TD adolescents in all three measures of self-
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perceptions: pre-prediction, and current and future post-performance ratings. These results 

coincide with previous literature, which demonstrates that children with ASD may have 

limitations in their self-perception of autism-related traits (Johnson et al., 2009) and social skills 

(Knott et al., 2006). To our knowledge, the current study is the first to examine self-perceptions 

of academic functioning by providing adolescents with something concrete to predict and reflect 

upon, rather than asking them broad, big-picture questions regarding their general skills in certain 

areas or in their core areas of difficulty. Examining self-perceptions in this manner should have 

allowed them to more easily predict their performance if they did not have these biased self-

perceptions. As adolescents with ASD are still failing to judge how well they think they will 

perform and how well they performed on specific tasks, it seems that adolescents with ASD do 

indeed display more positively-biased self-perceptions compared to TD controls..  

The current study also examined the differences between pre-prediction and post-

performance ratings of competence. Results indicated that there were no differences in mean 

difference scores in pre-prediction and post-performance ratings in adolescents with ASD. The 

results also suggest that the ASD group tends to be inaccurate in their self-perceptions as they 

overestimate all variables assessing self-perceptions. Interestingly, TD had more positively-

biased self-perceptions before they completed the task and after they completed the task as 

compared to a hypothetical future rating. TD adolescents tended to be extremely accurate in their 

self-perceptions after they complete a task; however, they overestimated how well they thought 

they would do in the future. A plausible explanation for why TD adolescents are overestimating 

their future performance is because they might believe that they will be able to study for the task 

if they had the chance to do it again. The pre-prediction accuracy results, while non-significant, 

also seem to suggest that TD adolescents may be underestimating their performance before 

beginning the task. This is interesting as it contradicts social psychology literature that describes 
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that most individuals possess positive views of themselves (Taylor & Brown, 1988). This may 

have occurred due to the fact that the current study tested adolescents, compared to undergraduate 

students who were tested in previous social psychology research. Also, the current study did not 

control for self-reported depressive symptoms, which have been shown to cause individuals to 

under-report their competencies (Taylor & Brown). 

Possible Mechanisms Related to Biased Self-Perceptions in ASD 

 The current study also examined possible mechanisms that may contribute to biased self-

perceptions. Results indicated that Verbal IQ, Performance IQ and Full-Scale IQ were negatively 

correlated with the pre-prediction difference score in participants with ASD. These findings 

suggest that adolescents with ASD with a lower IQ, tend to have more positively-biased self-

perception when it comes to judging how well they think they will do on a task before they 

complete it. A plausible explanation for why this occurred may be due to the fact that individuals 

with lower IQ scores may not have the cognitive functioning abilities to recognize how well they 

will do on certain tasks. This is supported by a study done by Capps et al. (1995) that found that 

IQ plays a role in self-perceptions of competence in children with ASD. Participants with a higher 

IQ perceived themselves to be less socially competent and were more able to express their own 

previous emotional experiences. However, in the current study, IQ only correlated with pre-

prediction ratings of self-perceptions. Pre-prediction questions may be thought of as more global 

in nature than the post-task rating as the participant does not have any real indication of how they 

are going to do. They must instead recall similar past experiences (e.g., math test at school) and 

create a concept based on these experiences. Perhaps IQ is more directly related to these global 

types of questions rather than post-performance ratings, at least in adolescents with ASD.   

The data from the current study also suggests that the executive functioning deficits that 

individuals with ASD possess may contribute to biased self-perceptions. The data suggests that 
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the Card Sort: Number of Correct Sorts task in the D-KEFS (Delis et al., 2001), which primarily 

examines concept formation, was negatively related to mean pre-prediction difference score. In 

general, participants with more diffiuclites in concept formation tend to have more positively-

biased pre-prediction self-perceptions. Concept formation refers to the synthesis and integration 

of information in a meaningful way (Delis et al., 2001). When participants are asked to predict 

how well they think they will do on a task before they complete it, they must be able to recall past 

experiences that they have had on similar tasks, and integrate this information to predict their 

performance. It is possible that, since individuals with ASD tend to have difficulties with concept 

formation, they may have difficulty predicting their performance due to their inability to 

synthesize previous information about their abilities and their experiences.  

The results also indicated that the Colour-Word Interference: Inhibition/Switching task, 

which measures both inhibition and cognitive flexibility, was negatively related to mean post-

performance difference scores (current and future). It is also interesting that inhibition and 

cognitive flexibility tend to be related to post-performance ratings. Previous research has 

suggested that ASD involves a primary deficit in inhibitory control (for example, see Russell et 

al., 1996), which is the inability to suppress a response to a new stimulus in order to continue 

responding to more relevant stimuli. Thus, adolescents with ASD in this study may have been 

unable to inhibit their previous frame of mind that they would do well, despite having actually 

experienced the task.  Deficits in cognitive flexibility may make it difficult for participants to 

conceptualize their errors and understanding that they could have possibly made an error when 

answering a question.  

Limitations 

It is important to note that the present research has been conducted on a relatively small 

sample. Significant effects were obtained despite the relatively small sample size, yet the design 
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may have lacked the power to detect other more subtle effects in the correlations. An a-priori 

power analysis was conducted. With an expected effect size of r = 0.4, the power analysis 

indicated that 62 participants were needed to determine significant effects. With a larger sample 

size and more power, it may have been possible to detect more significant relationships in the 

correlations between IQ and self-perceptions or executive functioning and self-perceptions.  

 It is also important to note the gender differences between the ASD and TD groups. 

Previous research has shown that, compared to teachers’ ratings, girls tend to underestimate their 

academic competence (Cole et al., 2003). The current study examined the effects of gender on 

self-perceptions by using gender as a covariate to ensure that results were not due to the large 

gender difference between samples. Results indicated that gender accounted for a small percent of 

variance, indicating that results were likely not due to the gender differences between ASD and 

TD groups. Future research should ensure equal number of males and females in both groups to 

control for gender differences in accuracy of self-perceptions.  

In addition to sample issues, there is an important methodological consideration that is a 

limitation in this study. To our knowledge, the current study was the first to examine the 

differences between pre-prediction and post-performance ratings of self-perceptions in 

adolescents with ASD. However, we had difficulty in accurately controlling the pre-exposure of 

the participants to the task in order for them to generate the pre-prediction ratings. All participants 

had a chance to quickly review the questions on each task before they completed them and were 

then asked how well they thought they would do on the task as a pre-prediction rating. The 

current study had difficulty in controlling the reviewing of the task as some participants barely 

looked at the task before giving their response, while others looked at each question carefully. 

This may have biased the responses, as the participants who took their time to look at each 

question carefully may have been more accurate in their self-perceptions. Future research should 
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set a time limit when allowing the participant to view the task before answering the pre-prediction 

question, perhaps by presenting each question on a computer screen for a designated amount of 

time. 

Implications and Future Directions 

The study of self-perceptions in adolescents with ASD has received only minimal 

attention in previous research. The results of the current study, while exploratory, are a significant 

contribution to the field. Significant group differences were obtained despite the relatively small 

sample size. Future research should systematically examine these relationships using a larger 

sample size. The majority of previous research has also restricted their sample to preschoolers 

and children when discussing self-perceptions; however, the current study suggests that this 

positive bias may continue throughout adolescence. Future research should study the self-

perceptions of individuals with ASD across the developmental spectrum by using broad cross-

sectional and longitudinal studies.   

Previous research suggests that there may be potential negative implications associated 

with biased positive perceptions as individuals with ASD may not be aware of their symptoms 

and competencies and therefore not aware of their difficulties (Johnson et al., 2009; Capps et al., 

1995). Without this awareness, the individual is unable to account for these difficulties and may 

therefore fail to make a conscious effort to do something about them (Storch et al., 2008). The 

argument that awareness and accurate perception of symptoms might facilitate positive treatment 

outcomes in ASD is supported by empirical evidence that better insight or awareness of 

psychiatric symptoms is associated with good clinical outcomes in some clinical populations 

(Johnson et al., 2009). For example, studies have shown that individuals with Obsessive 

Compulsive Disorder who have a greater insight into their symptoms show a greater readiness for 

treatment (Himle et al., 2006; Storch et al.).  
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There are also potential negative implications associated with positive biases in self-

perceptions in children with ADHD, a clinical sample that experiences similar deficits in social 

and cognitive functioning as children with ASD. These positive biases have been associated with 

conduct problems and aggression, as children with these positive biases are more likely to react in 

an aggressive manner to negative appraisals (McQuade et al., 2011). A lack of awareness of poor 

competence may also make it difficult for children to adjust their behaviour in accordance with 

feedback (McQuade et al.).  

The results of the current study may also have important implications for our 

understanding of theory of mind deficits in ASD. Previous literature has documented the 

existence of impairments that individuals with ASD have in their ability to attribute mental states 

to themselves and others (Baron-Cohen, 1989). Theory of mind has been studied extensively in 

both typical and atypical development. It refers to the ability to attribute independent mental 

states to one’s self and to others in order to predict and explain behaviour (Premack & Woodruff, 

1978). Having a theory of mind allows an individual to reflect on the contents of one’s own and 

other people’s minds, and allows one to infer the full range of mental states that cause actions, 

such as beliefs, desires, intentions, imaginations and emotions (Baron-Cohen, 2001). It is well 

established that many individuals with ASD, including those with high-functioning ASD and 

Asperger’s Disorder, experience difficulties engaging in theory-of-mind reasoning, and these 

findings have been replicated numerous times using different paradigms (Baron-Cohen, Leslie & 

Frith, 1985; Baron-Cohen, Leslie & Frith, 1988; Baron-Cohen, 2001). 

Although the majority of previous research on theory of mind in ASD has centered on 

impairments in knowledge of others’ minds, some researchers (e.g., Frith & Happé, 1999) have 

suggested that self-perceptions may also be affected. They propose that the same cognitive 

mechanisms required for attributing thoughts and feelings to others are the same as those required 
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for attributing and reflecting on one’s own mental states. There is very little evidence that 

suggests that individuals attribute mental states to themselves before they attribute mental states 

to others (Frith & Happé). Therefore, the logical extension of the theory of mind deficit in ASD is 

that individuals with ASD may know as little about their own minds as about the minds of others 

(Frith & Happé). This does not imply that these individuals lack mental states, but may be unable 

to reflect on their mental states as they lack the cognitive machinery to represent their own 

thoughts and feelings (Frith & Happé). Our findings of discrepancies between self-reported 

competence and actual competence are consistent with the notion of impaired theory of own mind 

in ASD. Future research should investigate the relation between theory of mind impairments and 

self-perception biases.    

Overall, the present study examined the self-perceptions of adolescents with ASD using 

concrete, familiar, and objective criteria, and provides a preliminary examination of the 

underlying mechanisms related to biased self-perceptions. The current study demonstrated that 

adolescents with ASD tend to have more positively-biased self-perceptions compared to TD 

adolescents when asking them how well they thought they would and did perform before and 

after two scholastic tasks. The current study also examined the role that IQ and executive 

functioning have on self-perceptions. Future research should focus on systematically examining 

other possible mechanisms, such as theory of mind, which may be contributing to this bias. 
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Chapter 4 

General Discussion 

The current set of studies adds to the growing body of literature of self-perceptions in 

atypical populations. Study 1 empirically examined self-perceptions of adolescents with ADHD 

using performance on individual, specific, concrete tasks as the basis for participants’ rating of 

competence. Results suggested that adolescents with ADHD tend to have more positively-biased 

self-perceptions than TD adolescents. Study 1 also examined the role that IQ and executive 

functioning have on self-perceptions in adolescents with ADHD; however, no significant 

relationships were found. Using the same methodology, Study 2 examined the self-perceptions of 

adolescents with ASD. By examining a population with similar deficits as individuals with 

ADHD, the current study aimed to determine whether these positively-biased self-perceptions are 

specific to the way individuals with ADHD think of themselves or if this phenomenon is related 

to more general difficulties or dysfunction. Results suggested that adolescents with ASD also 

have more positively-biased self-perceptions than TD adolescents. In adolescents with ASD, 

lower IQ and worse executive functioning tended to be related to more positively-biased self-

perceptions.  

 The studies empirically examined self-perceptions of adolescents with ADHD and ASD, 

using performance on individual, specific, concrete tasks as the basis for participants’ rating of 

competence. By examining self-perceptions in this way, the current studies can conclude that this 

bias seems to exist in adolescents with ADHD and ASD. The positively-biased self-perceptions 

that these individuals hold appears to be so strong that, even after performing tasks in which they 

encounter (and may struggle with) on a daily basis, they are still failing to judge how they might 

perform and how well they actually did perform. 
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Causal Mechanisms 

Increased knowledge of the self-perceptions of atypical populations will help us in 

understanding the mechanisms that underlie this phenomenon. In the ASD group, results 

indicated that both IQ and executive functioning may be possible explanations for these 

positively-biased self-perceptions. These findings suggest that adolescents with ASD with a lower 

IQ tend to have more positively-biased pre-prediction self-perceptions  A plausible explanation 

for why this occurred may be due to the fact that individuals with lower IQ scores may not have 

the cognitive functioning abilities to recognize how well they will do on certain tasks. Pre-

prediction questions are more global in nature as the participant does not have any real indication 

of how they are going to do. They must instead recall similar past experiences (e.g., math test at 

school) and create a concept based on these experiences. Perhaps IQ is more directly related to 

these global types of questions rather than the more concrete nature of the post-performance 

ratings.   

The executive functioning deficits that individuals with ASD possess may also contribute 

to positively-biased self-perceptions. Specifically, concept formation tends to be related to more 

pre-prediction self-perceptions. When participants are asked to predict how well they think they 

will do on a task before they complete it, they must be able to recall past experiences that they 

have had on similar tasks, and integrate this information to predict their performance. The results 

also indicate that inhibition and cognitive flexibility tend to be related to post-performance 

ratings. This may be due to the fact that deficits in cognitive flexibility may prevent the 

participant from understanding that they could have possibly made an error when answering a 

question. It is also possible that deficits in inhibitory control may contribute to difficulties in 

inhibiting responses when answering post-performance questions, as they may just blurt out an 

answer before stopping to think about it.  
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While Study 1 did not provide conclusive results to suggest relationships between IQ and 

self-perception or executive functioning and self-perception, in adolescents with ADHD, we still 

believe that these could be crucial mechanisms that relate to this bias. However, another plausible 

explanation for why individuals with ADHD display these positively-biased self-perceptions may 

be due to self-protective factors. Perhaps, children with ADHD tend to cope with their deficits by 

denying them. This perspective is consistent with work that demonstrates that children with 

ADHD tend to have perceptions that are more discrepant from others’ views of their competence 

in the domains that they have the most difficulty in (Hoza et al., 2004; Hoza et al., 2002). That is, 

children with ADHD with high levels of aggressive behaviour inflate the most in the social and 

behavioural domains, whereas those with low achievement inflate the most in the academic 

domain (Hoza et al., 2004). This pattern may indicate an attempt to bolster one’s self-perceptions 

to more normative levels despite questionable or limited competence. Evidence also suggests that 

children with ADHD engage in a number of behaviours that may serve to maintain positive self-

perceptions. For example Kaiser and colleagues (2008) found positively-biased self-perceptions 

to mediate the relation between having ADHD and frequency of certain conduct problem 

behaviours exhibited in a summer treatment program setting. It may therefore be possible that 

individuals with ADHD better understand their deficits, compared to individuals with ASD; 

however, they report high levels of competency to protect their self-esteem.   

Limitations 

 The majority of research that investigates self-perceptions utilizes statistical difference 

scores that represent the discrepancy between the participants’ self-perceptions of competence 

and actual competence. The current paper acknowledges there are two major statistical criticisms 

of the use of difference scores. First, difference scores tend to have low reliability, meaning that 

they may result in the increased likelihood of a Type II error or the failure to detect the presence 
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of a meaningful relationship (Edwards, 2001). Second, difference scores tend to be strongly 

correlated with their components (Cronbach, 1958). As such, this may result in the detection of 

significant relationships between difference scores and dependent variables that are actually 

reflective of a relationship between one of the difference score’s component variables and the 

dependent variables (Cronbach). This means that it may be difficult to interpret the meaning of 

statistically significant relationships (Cronbach). The current studies created difference scores to 

assess self-perceptions by subtracting the participant’s rating of performance from their actual 

performance. While statistically significant relationships were found, it is not possible to know if 

it is the difference score causing this relationship or if it is solely due to the participant’s rating of 

performance or actual performance. 

Difference scores may also be problematic due to the fact that children with ADHD and 

ASD are more likely to overestimate their competence compared to TD adolescents as a result of 

their lower levels of actual competence (Owens et al., 2007). This means that the actual criterion 

score (performance on the verbal and math task) will be lower in the ADHD and ASD group 

compared to TD adolescents due to their true impairments. Therefore, it may be easier for 

adolescents with ADHD and ASD to overestimate their competence compared to TD adolescents 

due to their lower scores and there may also be a ceiling effect for the TD group as they may not 

be mathematically able to overestimate their competence if their scores are already high. The 

current study tested the differences between the ADHD and TD and the ASD and TD group 

scores on the math and verbal task, and found no significant differences; however, while the 

difference between groups on the actual score of the math task was non-significant, the effect size 

was quite large in both studies. This leads us to posit that future studies with greater power may 

reveal a significant effect. The TD adolescents also did not show any ceiling effects. While 
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difference scores have limitations, there are still times when they are the only approach to 

conceptualizing and testing certain research questions, such as the ones proposed in this paper.  

Implications and Future Directions 

The results of the current studies are particularly significant due to the potential 

negative implications associated with positively-biased self-perceptions. Although some 

studies from the typically-developing literature suggest that there may be benefits to overly-

positive self-perceptions, particularly early in development (Bjorklund, 1997; Taylor & 

Brown, 1988), these benefits do not necessarily hold true for children with ADHD. A lack of 

awareness of poor competence may also make it difficult for children to adjust their behaviour 

in accordance with feedback (McQuade et al.). As previous research suggests, individuals with 

ASD may not be aware of their symptoms (Johnson et al., 2009) and competencies (Capps et 

al., 1995) and therefore not aware of their deficits. Without this awareness, the individual is 

unable to account for these difficulties and may therefore fail to make a conscious effort to do 

something about them (Storch et al., 2008). The argument that awareness and accurate 

perception of symptoms might facilitate positive treatment outcomes in ASD is supported by 

empirical evidence, which suggests that better insight or awareness of psychiatric symptoms is 

associated with good clinical outcomes in some clinical populations (Storch et al.).  

Future research should focus on understanding two important unanswered questions 

regarding positively-biased self-perceptions in atypical populations. Firstly, it is crucial to 

understand the mechanisms that underlie this phenomenon. While these positively-biased self-

perceptions have been documented in two atypical populations, the function and causes of 

these biases remains unclear. Future research should continue to systematically examine how 

possible mechanisms, such as; IQ, executive functioning and possibly, theory of mind, relate 

to self-perceptions. These hypotheses may not be mutually exclusive; therefore, it is crucial to 
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study them together to determine important relationships. A second important unanswered 

question pertains to the implications that these positively-biased self-perceptions have on 

adjustment over time. Since it is often assumed that feeling good about oneself is a hallmark 

of mental health, it is not yet clear whether it is advantageous for individuals with ADHD and 

ASD to develop positively biased self-perceptions despite relatively low levels of actual 

competence. Future research should longitudinally examine the effects that positively-biased 

self-perceptions have on children and adolescents with developmental disorders.  

Overall, despite significant functional problems in multiple domains, adolescents with 

ADHD and ASD provide overly-positive reports of their own competence in comparison to 

different types of objective criteria. Examining two populations with similar deficits allowed 

us to investigate the possibility that this phenomenon is related to general difficulties in 

cognitive processes, and not to ADHD specifically. It is possible that the cognitive deficits 

some children with ADHD and ASD experience may limit their ability to incorporate 

feedback into an understanding of their functioning, thus leading to greater impairment over 

time. Future research should continue to systematically examine self-perceptions in other 

atypical populations across the developmental spectrum by using broad cross-sectional and 

longitudinal studies. Deeper understanding of the mechanisms that underlie this phenomenon 

will not only help us understand more about these positively-biased self-perceptions and why 

they exist but may also inform the development of intervention strategies. Interventions that 

target these mechanisms are crucial to help improve understanding of one’s own impairments.   
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Appendix A 

Study 1: Skew and Kurtosis  

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

  
Skew Kurtosis 

Score on Verbal Task -1.00 .53 

Score on Math Task -1.04 .64 

Verbal Pre-Prediction -.74 -.16 

Verbal Current Post-Performance -1.05 1.04 

Verbal Future Post-Performance -.76 -.28 

Math Pre-Prediction -.23 -1.03 

Math Current Post-Performance -1.45 2.60 

Math Future Post-Performance -1.42 2.68 

Verbal Pre-prediction Difference  .24 -.39 

Verbal Current Post-Performance Difference  -.01 -.36 

Verbal Future Post-Performance Difference  -.02 .49 

Math Pre-Prediction Difference  .54 -.50 

Math Current Post-Performance Difference  .27 -1.06 

Math Future Post-Performance Difference  .30 -.96 

Pre-Prediction Difference
a
  .06 -.88 

Current Post-Performance Difference
a 

.48 -.42 

Future Post-Performance Difference
a 

.28 -.92 

a
Composite scores averaging Verbal and Math difference scores. 
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Table A.1. Skew and Kurtosis for Dependent Variables used in Analysis (continued) 

  
Skew Kurtosis 

Verbal IQ -.08 -.07 

Performance IQ -.76 .80 

Full-Scale IQ -.33 .15 

Trails: Number-Letter Switching
 

-1.24 3.28 

Verbal: Category Switching
 

-.65 -.07 

CWI: Inhibition
 

.09 -.54 

CWI: Inhibition/Switching
 

.04 -.59 

Sorting: Number of Correct Sorts
 

-.09 .31 

Towers: Achievement Total
 

-.59 1.46 
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Appendix B 

Study 2: Skew and Kurtosis 

Table B.2. Skew and Kurtosis for Dependent Variables used in Analysis 

  
Skew Kurtosis 

Score on Verbal Task -.93 1.22 

Score on Math Task -1.40 1.55 

Verbal Pre-Prediction -.63 .14 

Verbal Current Post-Performance -1.60 2.10 

Verbal Future Post-Performance -1.18 -.95 

Math Pre-Prediction -.51 -.48 

Math Current Post-Performance -1.63 2.06 

Math Future Post-Performance -1.90 2.84 

Verbal Pre-prediction Difference  .01 -.80 

Verbal Current Post-Performance Difference  -.19 1.15 

Verbal Future Post-Performance Difference  -.14 .25 

Math Pre-Prediction Difference  .69 .42 

Math Current Post-Performance Difference  .61 1.10 

Math Future Post-Performance Difference  .39 1.73 

Pre-Prediction Difference
a
  .69 .30 

Current Post-Performance Difference
a 

.57 .51 

Future Post-Performance Difference
a 

.80 .79 

a
Composite scores averaging Verbal and Math difference scores. 
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Table B.1. Skew and Kurtosis for Dependent Variables used in Analysis (continued) 

  
Skew Kurtosis 

Verbal IQ -.50 -.12 

Performance IQ -.83 .44 

Full-Scale IQ -.66 .08 

Trails: Number-Letter Switching
 

.62 1.85 

Verbal: Category Switching
 

-.07 -.71 

CWI: Inhibition
 

1.14 1.99 

CWI: Inhibition/Switching
 

-.28 -.53 

Sorting: Number of Correct Sorts
 

-.99 2.17 

Towers: Achievement Total
 

-.32 -.11 

 

 


