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Abstract

Attention-Deficit/Hyperactivity Disorder (ADHD) is associated with functional
impairments across the lifespan, including in the social domain. The cognitive processes
underlying the disorder, as well these associated social impairments, are still being debated. This
points to the need for introducing new approaches. Event perception, the process of perceiving
ongoing streams of activity into whole events, provides a unique perspective on the cognitive
and social deficits in ADHD and how they might be related. Event perception is a compelling
approach due to its methodological advantages, theory, and originality. Therefore, the
overarching goal of this dissertation is the use of event perception to elucidate cognitive
underpinnings of ADHD and associated social impairments.

In the background section of this dissertation, | review the evolution of scientific
conceptualizations of ADHD as a disorder and its core features, including cognitive
underpinnings. In addition, I highlight the cognitive components of the disorder, revealing a
need for continued exploration of possible cognitive contributors. Next, | deliver an overview of
the functional impairments associated with ADHD, with a special focus on social difficulties.
Current theories regarding the factors that contribute to social impairment among those with
ADHD are presented along with their methodological, conceptual and practical shortcomings.
To address these flaws, | propose turning to event perception as a mechanism of social cognition.
This section ends with a description of the guiding Event Segmentation Theory, links between
event perception and ADHD, and potential event perception related contributions to the ADHD
literature.

The first study addresses event perception as a cognitive deficit among those with

ADHD, while the second addresses the relationship between event perception, symptoms of
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ADHD, and social functioning. Results of the two studies point to event perception differences
associated with ADHD, as well as symptoms of ADHD acting as mediators in the relationship
between event perception and social impairment. As a first initiative to apply event perception to
ADHD and its related impairments, these results contribute to current conceptualization of
ADHD, as well as support the use of event perception to further inquiries into ADHD and
development of future interventions. The dissertation is concluded with a broad discussion of

the meaning of the results, as well as limitations, implications and future research directions.
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History and Diagnosis of ADHD

Attention Deficit-Hyperactivity/Impulsivity Disorder (ADHD) is defined by the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V) as a neurodevelopmental
disorder characterized by chronic, developmentally inappropriate and impairing levels of
inattention and/or hyperactivity-impulsivity (American Psychiatric Association, 2013). Some
examples of inattention symptoms include being easily distracted, making careless mistakes, and
failing to give close attention to detail, while examples of symptoms of hyperactivity include
talking excessively, frequent fidgeting, and difficulty waiting for his/her turn (APA, 2013).
ADHD occurs in roughly 5% of children and is more frequent in males than in females in the
general population, and females are more likely than males to present primarily with inattentive
features (APA, 2013).

Conditions that are consistent with current descriptions of ADHD date back in the medical
literature as early as the late 1790s (Lange, Reichl, Lange, Tucha, & Tucha, 2010). Since these
early descriptions of ADHD-like disorders, the distinction between inattentive and hyperactivity
symptoms and their role in the disorder have been discussed extensively (Lange et al., 2010).
Across the years, views of the disorder have ranged from primarily a disorder of hyperactivity
with features of attention deficit to primarily a disorder of inattention with or without features of
hyperactivity (Lange, 2010). Indeed, the distinction between these symptoms remains an
important feature of ADHD, as is reflected in the separate diagnostic presentations associated
with each. In the current DSM-V, ADHD is split into three categories based on symptom
presentation: Predominantly Inattentive (PI), Predominantly Hyperactive—Impulsive (HI), and
Combined Type (CT). Consistent with this and the longstanding conceptual issues related to the

relationship between the symptoms, there is increasing evidence that inattentive symptoms and
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hyperactivity symptoms are distinct aspects of ADHD with differing profiles of executive
functioning and attention deficits (e.g., Barkley, 1997; Nigg, Blaskey, Huang-Pollock, &
Rappley, 2002).

For diagnostic purposes, ADHD is conceptualized categorically. It was first in the DSM-
I11 when specific cutoff scores were introduced in an attempt to increase diagnostic validity
(Lange et al., 2010). However, psychological disorders, in particular externalizing ones such as
ADHD, are increasingly conceptualized as continuous in nature (Carragher et al., 2014),
suggesting that symptoms can be impairing even without meeting full criteria for the disorder.
For instance, researchers have identified individuals who do not reach the threshold for a
psychiatric diagnosis, but who are severely psychosocially impaired (Angold, Costello, Farmer,
Burns, & Erkanli, 1999; Costello, Angold, & Keeler, 1999). In ADHD research specifically,
there is increasing evidence that ADHD exists along a continuum (e.g. Asherson &
Trzarskowski, 2015; Levy, Hay, McStephen, Wood & Waldman, 1997; Lubke, Hudziak, Derks,
van Beijsterveldt & Boomsma, 2009; Mous et al., 2014), and that the functional impairments
associated with the disorder are related to symptom levels (e.g. Holmberg & Bolte, 2014;
Humphreys, Galan, Tottenham & Lee, 2016; Scholtens, Rydell, Yang-Wallentin, 2013). For
instance, research that has conceptualized ADHD along a continuum has in a non-clinical pre-
school sample of children found associations between ADHD symptoms and a range of later
socio-emotional problems (Wahlstedt, Thorell, & Bohlin, 2008). Similarly, ADHD symptoms in
community samples of adolescence have been associated with academic difficulties (Birchwood
& Daley, 2012; Diamantopoulou, Rydell, Thorell, & Bohlin, 2007), peer dislike
(Diamantopoulou, Henricsson & Rydell, 2005), and low self-esteem and depression (Kita &

Inoue, 2017).
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In all of the early accounts of ADHD, attention and hyperactivity related symptoms were
documented primarily in children, and in general attention and hyperactivity related mental
disorders have been characterized as childhood disorders throughout the history of the DSM
(Lange at al., 2010). While the current description in the DSM-V characterizes ADHD as a
neurodevelopmental disorder, suggesting that it emerges in childhood, increasingly there is
evidence that symptoms of ADHD and associated impairments continue into adulthood (Barkley,
2002). The persistence of ADHD into adulthood has been well documented by genetic,
neuroimaging, and longitudinal studies (Carmona et al., 2012; Kessler et al., 2005; Rasmussen &
Gillberg, 2000; Ribases et al., 2009). In fact, research indicates that ADHD continues into
adulthood for up to two thirds of those diagnosed as children, and worldwide estimates place
ADHD in adulthood between 1.2-7.7%, which has resulted in a push towards viewing ADHD as
a lifelong disorder (Simon, Czobor, Balint, Mészéaros, & Bitter, 2009; Wender, Wolf, &
Wasserstein, 2001).

Evolution of Core Cognitive Features of ADHD

Conceptualizations of the underlying cognitive and neurological features of the disorder
are continuously evolving. Currently, there remains debate regarding the underlying cognitive
and structural anomalies associated with ADHD. The debate around the underlying brain
regions associated with ADHD is driven in part by uncertainty regarding the specific
neurocognitive deficits associated with ADHD. Despite attentional deficits being a core
symptom of ADHD, when researchers have attempted to uncover specific attention processes
impaired among those with ADHD (e.g. divided, selective, and sustained attention), results have
been mixed. Some studies have failed to observe attention deficits (Hazell et al., 1999; Pearson,

Yaffee, Loveland & Norton, 1995; Taranowski, Prinz, & Nay, 1986), or have only found small
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differences in attention ability (Bélint et al., 2009) between those with ADHD and controls. It is
also unclear whether individuals diagnosed with different subtypes of ADHD display variances
in attention abilities (Eeland, Johansen, & Ueland, 2009). That is, when using tasks designed to
assess basic attentional processes, results have been inconsistent. If attentional impairments in
ADHD cannot be reliably observed, what are other possible underlying cognitive deficits of the
disorder?

A widely shared view is that ADHD is characterized by reduced abilities in the executive
functions that regulate attention and other cognitive processes. For instance, children and
adolescents with ADHD have been found to lack in executive functions such as planning,
inhibition, working memory, and attention shifting (e.g. Gau & Shang, 2010; Pennington &
Ozonoff, 1996; Toplak, Bucciarelli, Jain, & Tannock, R 2009). In fact, among researchers and
clinicians alike, the executive function deficit model has come to be the dominant paradigm to
understand the neuropsychology of ADHD, spurring a comprehensive literature focused on
inhibition as the core underlying cognitive factor of ADHD (Homack & Riccio, 2004; Lijffijt,
Leon, Verbaten, & van Engeland, H. 2005; Romine et al., 2004; van Mourik, Oosterlaan, &
Sergeant, 2005; Willcutt, Doyle, Nigg, Faraone & Pennington,, 2005).

Such executive functions are thought to be sub served by the frontal lobes (Lyon &
Krasnegor, 1996). For instance, the most influential of executive functioning theories of ADHD
to date has was founded on the neuropsychological functions of the prefrontal lobes (Barkley,
1997). In this theory, Barkley (1997) proposed that poor behavioral inhibition was the central
deficiency in ADHD. He further suggested that behavioral inhibition was linked to other

executive functions that together serve to bring behavior under the control of internally



EVENT PERCEPTION AND ADHD 6

represented information and self-directed actions, ultimately resulting in greater goal-directed
action and task persistence.

Indeed, most investigations into the anatomical substrates of ADHD have focused on the
role of the frontal brain. While many studies of children and adolescents with ADHD have
found reductions in total brain volume compared to age- and sex- matched controls linked to
symptom severity (Krain & Castellanos, 2006), other studies have identified that the frontal lobe,
and the prefrontal cortex more specifically, are significantly smaller and account for
disproportionate amount of the reductions (Castellanos et al., 1996; Durston et al., 2004;
Mostofsky, Cooper, Kates, Denckla, & Kaufmann, 2002). However, despite the extensive
evidence that ADHD is associated with executive function impairments and prefrontal lobe
abnormalities, many also suggest that there are other brain regions and cognitive impairments
involved.

For instance, using neuroimaging techniques, researchers have found structural
abnormalities in the basal ganglia and the cerebellum among those with ADHD (e.g. Aylward et
al., 1996; Berquin et al., 1998; Castellanos et al., 1996; Castellanos, Lee, & Sharp, 2002;
Mostofsky, Reiss, Lockhart, & Denckla, 1998; Teicher et al., 2000). The basal ganglia are
associated with various functions including control of voluntary motor movements, procedural
learning, habit formation, and eye movements (Crossman & Neary, 2014; Hikosaka, Takikawa,
& Kawagoe, 2000; Middleton & Strick, 1994). The cerebellum is involved with the coordination
of motor movements, as well as non-motor functions such as timing and attentional shifting
(Allen, Buxton, Wong & Courchesne, 1997; Rao et al., 1997). Importantly, these structures
appear to have overlapping functions. One functional area common to these subcortical

structures is temporal information processing (Toplak, Dockstader & Tannock, 2006), leading
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some researchers to focus on timing disturbances associated with ADHD (e.g. Huang et al.,
2012). Another functional area that these subcortical structures have in common is motor
control, leading to recent theories that ADHD is characterized by motor abnormalities (e.g. Ben-
Pazi, Gross-Tsur, Bergman, & Shalev, 2003; Lijffijt et al., 2005; Piek, Pitcher, & Hay, 1999).
Indeed, some researchers have suggested that cerebellar motor control underlies the development
of cognitive control, or executive functioning, tying together the predominant executive
functioning theory of ADHD with the evidence implicating subcortical structures involved in
motor control (Koziol & Lutz, 2013).

A review of this literature clearly indicates that there is still an extensive debate on the
etiology of this disorder. While the historical line of thinking has been that this disorder has
underlying attention-related deficits, new emerging evidence suggests that this might not be the
whole story. The theoretical, cognitive, and anatomical underpinnings of ADHD are an evolving
area of research, and this calls for continued exploration of cognitive deficits associated with
ADHD using a range of methodologies and approaches.

Associated Impairments

Children, adolescents, and adults with ADHD experience significant impairments in their
everyday life. The most common functional impairments in children and adolescents with
ADHD are decreased school performance and social difficulties (APA, 2013; Hoza, 2007). In
terms of school performance, difficulties in school are often what alert parents and teachers to
the presence of ADHD in children. These children have been found to persistently have lower
grades, lower reading and math skills as assessed by standardized tests, and increased grade
retention (Barkley, Fischer, Edelbrock, & Smallish, 1990; Loe & Feldman, 2007). Children with

ADHD are also more likely to be expelled or suspended from school (Loe & Feldman, 2007).
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Furthermore, they use more ancillary services — such as tutoring or after-school programs — as
well as more special education services than children without ADHD (Barkley et al., 1990;
Biederman et al., 1996; Loe & Feldman, 2007). Research has identified similar academic
difficulties among adolescents with ADHD (Barkley et al., 1991; Bauermeister et al., 2007;
Biederman et al., 1998; Frazier et al., 2007). These academic challenges are in part related to a
dearth of practical academic skills, such as failure to complete homework, poor comprehension
of material, poor study skills, low test and quiz grades, and poor preparation for class (Evans,
Axelrod, & Langberg, 2004; Hinshaw, 1992; Robin, 1998; Zentall, 1993).

While academic difficulties are traditionally viewed as the main area of functional
impairment for children and adolescents with ADHD, the socio-emotional difficulties of children
and adolescents with ADHD are also quite prominent. In fact, in a recent study, 26-85% of
those with ADHD showed clinically significant impairment in social behavior, which exceeded
the 15-55% of children with ADHD who showed clinically significant impairment in academic
performance (McConaughy, Volpe, Antshel, Gordon, & Eiraldi, 2011). Specifically, findings
suggest that children with ADHD are less socially preferred, have fewer dyadic friendships, and
are more often socially rejected (Hoza et al., 2005). These children also tend to have
problematic peer relationships in general (e.g., Bagwell, Molina, Pelham, & Hoza, 2001;
Blachman & Hinshaw, 2002; Hoza, 2007; Normand et al., 2011). Likewise, children with
ADHD have been shown to have fewer friends and an increased amount of conflict with other
children as well as with adults (Barkley, 2001; Nijmeijer et al., 2008). Other aspects of social
impairments reported in childhood ADHD are poor parent-child relationships (Johnston & Mash,
2001; Podolski & Nigg 2001) and impairments in sibling relationships (Mikami & Pfiffner,

2008). In addition, the majority of adolescents and young adults with ADHD have been found to
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have the same type of social impairments that were present during childhood; they have fewer
friends and difficulties keeping friendships (Bagwell et al., 2001; Sibley, Evans, & Serpell,
2010).

As well as social difficulties, individuals with ADHD consistently exhibit difficulties
with emotion regulation (Shaw, Stringaris, Nigg, & Leibenluft, 2014). Emotion regulation
difficulties have long been identified as a component of the disorder (Wender, 1995). Recently,
researchers have emphasized emotion dysregulation as a core feature of ADHD and a significant
contributor to the functional impairments associated with ADHD (Barkley & Fischer, 2010;
Bunford, Evans, & Wymbs, 2015; Nigg, Blaskey, Stawicki, & Sachek, 2004; Shaw et al., 2014).
Studies report that up to 45% of children with ADHD have difficulties with emotion regulation
(Barkley & Fischer, 2010; Shaw et al., 2014; Surman et al., 2013). Within the ADHD literature,
ADHD has been associated with emotional reactivity and with reduced emotional inhibition,
recognition, and empathy (Cadesky, Mota, & Schachar, 2000; Maedgen & Carlson, 2000;
Walcott and Landau, 2004). In a recent meta-analysis, results revealed that youth with ADHD
are impaired in the ability to recognize and understand emotions and emotional reactivity
(Graziano & Garcia, 201). In addition, emotion regulation difficulties may explain the high
comorbidity of ADHD with mood and anxiety disorders (Chronis-Tuscano et al., 2010; Seymour
etal., 2012).

Adulthood Impairments.

Like ADHD in childhood and adolescence, adulthood ADHD is also linked to significant
functional impairments across many domains. Adults with ADHD show decreased occupational
performance, decreased workplace functioning, increased economic problems, increased risk for

substance dependence and abuse, driving risks, and impairments in marital and interpersonal
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relationships (Able, Johnston, Adler, & Swindle, 2007; Biederman et al., 2006; Murphy &
Barkley, 1996). Older adults with ADHD reported being less well-off financially, having lower
educational achievement, and greater social isolation due to their ADHD (Brod, Schmitt,
Goodwin, Hodgkins, & Niebler, 2012). Perhaps due to these difficulties, adults with ADHD
have directly reported significantly lower quality of life than adults without ADHD (Brod,
Johnston, Able, & Swindle, 2006; Mick, Faraone, Spencer, Zhang, & Biederman, 2008).

In terms of socio-emotional functioning, there is evidence that adults with ADHD have
deficits in social-emotional competence, specifically that they may be less attuned to emotional
stimuli than are adults without the disorder (Friedman et al., 2003). Adults with ADHD report
increased emotional lability and emotion regulation difficulties (Skirrow & Asherson, 2012;
Able et al., 2007; Barkley & Fischer, 2010; Shaw et al., 2014; Surman et al., 2013). Adults with
ADHD have also been discovered to show increased impairments in marital and interpersonal
relationships (Able, et al., 2007; Biederman et al., 2006; Murphy & Barkley, 1996), a three times
greater odd of being divorced or never married and had less family members in their network
(Michielsen et al., 2015), and increased anxiety and depression (Michielsen et al., 2013).

Occupationally, adults with ADHD demonstrate decreased occupational performance and
decreased workplace functioning (Able et al., 2007; Biederman et al., 2006; Murphy & Barkley,
1996). Children with ADHD who are followed to adulthood are more likely to be unemployed,
have significantly worse job performance ratings, more likely to be and more often fired, and
have more chronic employment problems (De Quiros & Kinsbourne, 2001; Halmgy, Fasmer,
Gillberg, & Haavik, 2009; Murphy & Barkley, 1996). In addition, one study found that adults
with ADHD experience increased dysfunctional career beliefs, decision-making confusion and

work related anxiety (Painter, Prevatt, & Welles, 2008). Evidently, not only do the symptoms of
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ADHD often continue into adulthood, but the functional impairments associated with the
disorder also remain problematic throughout the lifespan.

Social Impairments: Causes and Interventions.

Of the functional impairments associated with ADHD, social difficulties are substantive
because of they are pervasive, prevalent, and have influence on other domains of functioning.
For instance, social problems in childhood result in significant difficulties with peer relationships
and suffering a variety of social impairment, from being rejected and neglected by peers (Flicek,
1992), to bullying or being bullied (Bagwell, Molina, Pelham, & Hoza, 2001), to engaging in
less social activities (Heiman, 2005). Difficulties in peer relationships, in turn, are predictive of
negative outcomes later in life, such as delinquency, substance abuse, and psychological
maladjustment (Rubin, Bukowsky, & Parker, 1998; Parker & Asher, 1987). Peer functioning has
also been found to predict later psychological functioning, above and beyond other common
childhood influencers, such grades or 1Q (Cowen, Pederson, Babigian, I1sso & Trost, 1973). To
compound this issue, the social problems apparent in adolescents with ADHD typically begin in
childhood and often continue into adulthood (Bagwell et al, 2001; Friedman et al., 2003). Given
the developmental continuity of social difficulties for children with ADHD and the long-term
negative outcomes, providing effective interventions to address these social impairments is
critical.

Currently, there are some evidence-based treatment options for children, adolescents, and
adults with ADHD; pharmacological intervention, parent-management training, and cognitive-
behavioral interventions are viewed as most effective (Daley et al., 2014; Fabiano, Schatz, Aloe,
Chacko, & Chronis-Tuscano, 2015; Van der Oord, Prins, Oosterlaan, Emmelkamp, 2008; Young,

Moghaddam & Tickle, 2016). However, none of these intervention options have reliable effects
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on social functioning. Research has found that pharmacological interventions do not produce
consistent benefits on long-term academic achievement and social skills (Langberg & Becker,
2012; Ryan, Katsiyannis, & Hughes, 2011; Whalen & Henker, 1991). In fact, lack of
improvement in peer relationships is viewed as a significant disadvantage of medication
treatment (Hoza et al., 2005). In one study, children with ADHD who received methylphenidate
and psychosocial intervention that included social skills training did not differ in terms of
measures of social functioning from a control group of children with ADHD who received
methylphenidate only, suggesting no advantage of the psychosocial component either (de Boo &
Prins, 2007). Since then, researchers have been actively exploring and developing new
interventions targeted at the social difficulties of those with ADHD, such as parent-delivered
social skills interventions, play-based interventions, and peer-based interventions (Wilkes-Gillan,
Bundy, Cordier & Lincoln, 2014; Wilkes-Gillan, Bundy, & Cordier, Lincoln, & Hancock, 2015;
Mikami et al., 2013; Barnes, Wilkes-Gillan, Bundy, & Cordier, 2017).

To aid this process, it is important to consider the underlying causes of ADHD.
Unfortunately, this phenomenon remains poorly understood. Discussions of the causes of peer
difficulties among individuals with ADHD range the core symptoms of ADHD themselves, to
deficits in social skills, to cognitive processes like working memory and executive functions. In
terms of the symptoms of ADHD themselves, research has highlighted excesses of negative
social behaviors that are the result of the core symptoms of ADHD, such as frequent
interruptions that are characteristic of hyperactivity symptoms and passivity that is characteristic
of inattentive symptoms (Hoza, 2007; Landau & Moore, 1991; Wheeler & Carlson, 1994). For
instance, observational studies have shown that children with ADHD make more demands,

command statements, and negative responses during peer interactions, consistent with symptoms
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of hyperactivity (Cunningham & Siegel, 1987). In one study, children with ADHD were able to
demonstrate appropriate social conduct when on medication (de Boo & Prins, 2007), indicating
that amelioration of the symptoms led to improved social behavior. Empirical support for the
relationship between core behavioral symptoms of ADHD and social problems is derived from
studies demonstrating significant correlations between social problems and ratings of inattention
(r =0.61; Humphrey, Storch, & Geffken, 2007) and hyperactivity (r = 0.53 to 0.61; Andrade,
Brodeur, Waschbusch, Stewart, & McGee, 2009).

Some have argued that the symptoms of ADHD are negatively associated with social
functioning because they interfere with social skills. For instance, it was suggested that
inattention would limit opportunities to learn social skills (Cunningham, Siegal & Offord, 1985),
and to attend to the social cues necessary to apply social skills (Landau & Milich, 1988), while
hyperactivity and impulsivity would contribute to negative behaviors that would limit utilization
of social skills (Whalen & Henker, 1992). Because of this, and as an alternative to medication,
professionals began focusing on social skills training as a core component of intervention efforts
for ADHD (Mrug, Hoza, & Gerdes, 2001; Nixon, 2001). Unfortunately, although social skills
training has been effective for improving the social functioning of aggressive and antisocial
children (Webster Stratton, Reid, & Hammond, 2001), the results have been mixed for children
with ADHD (Forness & Kavale, 1996). Often, there is a lack of generalizability of social skills
to actual social contexts, leading to doubt in the field about the utility of social skills training for
children with ADHD (Forness & Kavale, 1996; Kolko, Loar, Sturnick, 1990; Pfiffner &
McBurnett, 1997; Tiffen & Spence, 1986).

In response to this, researchers suggested that the reason social skills training is not

effective is because children with ADHD fail to use their social knowledge during real life social
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interactions, suggesting that their social problems are related to a performance deficit rather than
a knowledge or skill deficit (de Boo & Prins, 2007; Huang-Pollock et al., 2009; Wheeler &
Carlson, 1994). Researchers have begun exploring the possibility that this inability to apply
social knowledge is in fact due to deficits in cognitive functioning. For example, observational
studies reveal that children with ADHD demonstrate less frequent visual orientation to others
and take longer to respond, consistent with cognitive attention deficits (Stroes, Alberts, & van
der Meer, 2003). Similarly, one study found that children with ADHD encoded fewer social
cues than other children (Matthys, Cuperus, Van, & Engeland, 1999), and several other studies
have reported significant relatios between parent and teacher ratings of social problems and
executive functioning tasks measuring planning, strategy generation, organization (Clark, Prior,
& Kinsella, 2002) and effortful control (Dennis, Britman, Huang, & Gouley, 2007). As such,
there is a growing interest in cognitive deficiencies as the underlying cause of social dysfunction
in children with ADHD (Hoza, 2007; Willcutt et al., 2005).

Contrary to the significant findings noted above, investigators have recently found non-
significant results when examining cognitive functioning in relation to social impairments in
children with ADHD. For instance, findings have indicated that executive functioning is
unrelated to peer nominated social status (Diamantopoulou et al., 2007) and is not a significant
mediator of ADHD symptoms and parent/teacher ratings of social problems (Huang-Pollock et
al., 2009). Similarly, Biederman et al. (2004) found that children with ADHD with and without
executive functioning deficits did not differ significantly in ratings of social impairment.

This discrepancy between positive and negative findings in these studies likely reflects
conceptual issues. Specifically, the cognitive processes investigated and their measurement vary

tremendously from one study to the next, resulting in disjointed studies that lack common
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variables. For instance, these researchers have looked at cue encoding, working memory,
individual executive functioning tasks, and/or composite executive functioning indexes, all of
which measure vastly different processes (e.g., Clark et al., 2002; Diamantopoulou et al., 2007).
In addition, this area of research lacks a distinct theoretical framework for conceptualizing how
these types of cognitive tasks would affect social behavior or application of social skills. This
lack of theoretical clarity is likely impacted by the continued discussions around the cognitive
and theoretical underpinnings of ADHD as a disorder. Unfortunately, the result of this confusion
is that there is a lack of effective intervention approaches for addressing social impairment
among those with ADHD. Because of this, it is crucial to explore new perspectives on the social
difficulties of those with ADHD that could lead to future intervention possibilities. In the section
that follows, we will introduce event perception as a cognitive mechanism that provides an
promising novel perspective on ADHD and its related impairments.
Event Perception: Empirical Evidence and Theory

As both the cognitive underpinnings of ADHD itself and its associated social
impairments continue to evolve, event perception is a cognitive process that may provide
meaningful insight into both. Event perception is “the process by which people parse a
continuous stream of information into meaningful events” (Zacks & Swallow, 2007, p. 1). Event
perception parallels the concepts of perceptual grouping proposed by Gestaltists, who suggested
that the human nervous system is predisposed to group environmental stimuli based on common
principles (e. g., movement or similarity; Kohler, 1967). Event perception is an extension of this
concept to the grouping of complex, ongoing information, such as everyday events (Kurby &
Zacks, 2008; Newtson, 1973; Newtson & Engquist, 1976; Tversky & Zacks, 2012; Zacks et al.,

2001; Zacks & Swallow, 2007).
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A key component of event perception is that it appears to be automatic. Event perception
is typically measured by presenting a short movie clip and instructing participants to press a
button when one meaningful event ends and another one begins, a procedure that results in
remarkable consistency across viewers despite rather vague instructions (Boggia & Ristic, 2014;
Newtson & Enquist, 1976; Speer, Swallow & Zacks, 2003; Zacks & Swallow, 2007; Zacks,
Tversky, & lyer, 2001). More compelling are the results from neuroimaging studies. In one
experiment (Zacks et al., 2001), participants viewed a series of movies while brain activity was
recorded with fMRI, first passively and then later with active segmentation conditions. They
found increases in brain activity during passive viewing in brain regions associated with this
neural activity were those responsible for processing human motion and action and spatial
attention shifting. These increases in brain activity corresponded to event boundaries identified
during the active condition. This would suggest that brain activity corresponding to event
boundaries reflect normal parts of perceptual processing of everyday events as opposed to
specific changes due to the instructions or task itself.

Another core characteristic of event perception is that the process seems to contain an
inherent hierarchical structure. When segmenting an event into meaning chunks, participants can
be asked to identify small or large events, reflecting fine and coarse grain event boundaries.
Results from event perception experiments utilizing this procedure demonstrate that fine-brain
boundaries tend to fall within coarse-grain boundaries, and that coarse-grain boundaries are
associated with larger increases in the brain activity in the areas mentioned above (Zacks et al.,
2001; Zacks & Tversky, 2001; Zacks, 2007). It has been theorized that perceivers will tend to
recognize and attend to both grains of events simultaneously, but that their attention can be

drawn to one or the other based on instructions or task demands. For instance, when the content
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that is being perceived is more discrepant with an observer’s knowledge of that event, it is
thought that fine-grained boundaries will be utilized due to the need for increased processing
(Zacks, Speer, Swallow, Braver & Reynolds, 2007).

Event Segmentation Theory (EST) explains this grouping process. According to this
theory, grouping ongoing information into discrete units this way is a normal, automatic part of
perceptual processing that is central to cognitive control, working memory updating, and storage
and retrieval from episodic memory (Zacks et al., 2007; Zacks & Sargent, 2010). At the core of
event segmentation theory is the proposition that the most important results of perception and
comprehension are predictions about what will happen in the near future, a belief that is echoed
in many modern accounts of perception (Enns & Lleras, 2008), learning (Schultz & Dickinson,
2000), language (Elman, 2009) and cognitive control (Koziol & Lutz, 2013). Predictions are
helpful because they facilitate efficient perceptual processing and allow one to plan actions more
successfully.

EST suggests that predictions are the result of representations of discrete events called
“event models” that are held within working memory and are maintained in the lateral prefrontal
cortex (Grafman, 1995; Schwartz, 1995; Wood & Grafman, 2003). According to Zacks and
Sergant (2010), event models may be thought of as representations of what is happening in the
moment, that then aid the formation of predictions about what will happen next. As such, event
models are informed by current ongoing perceptual information, while also guiding how
subsequent information is processed. Event models are maintained and protected from small
changes in incoming information, but are eventually updated when prediction errors increase.
The hierarchical structure of event perception is produced by prediction error signals of different

magnitudes, such that fine-grained representations are turned to update in response to small
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increases in prediction error while coarse-grained representations are turned to update in
response to larger increases in error (Zacks et al., 2007). As such, EST proposes that “smaller”
event models arise from lower level aspects of an event representation that are sensitive to
prediction error signals integrated over shorter time scales.

The change from one event model to the next is what results in the distinct, discrete
events that are produced during the segmentation process. It has been further proposed that
when an event model is updated, evidenced by an event boundary, there is an increase in
processing that occurs that coincides with increases in prediction error. Likewise, while an event
model is maintained, cognitive resources are downregulated and conserved. It has been
suggested that increases in prediction errors are derived from a variety of critical features that,
when they change unexpectedly, become discrepant with event models and lead to increased
processing (Zacks et al., 2007). These critical features range from low-level sensory input such
as color, sound, and movement, to higher-order conceptual components such as cause-and-effect
interactions and actors’ goals (Zacks et al., 2007). Event perception, therefore, involves an
interaction of both bottom-up and top-down processing, where events are perceived as
meaningful wholes based on an observer’s prior knowledge of events (e.g. event models) that is
compared to incoming information. As such, it appears that attention and memory mechanisms
go hand in hand with changes in event models (Zacks et al., 2001), as the processing that occurs
at event boundaries is linked to attention, through the tracking of incoming information, and
memory, through the updating of the event models stored in working memory (Zacks et al.,
2007; Zacks & Sargent, 2010).

In summary, event segmentation theory proposes that predictions about the near future

are guided by working memory representations of the current event (e.g. event models), which
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are updated in response to increases in prediction error. This updating arises through increased
activation of perceptual processing pathways feeding into event models, which, to the person, is
experienced as a boundary between meaningful events. The hierarchical structure of event
perception is grounded in prediction errors of different magnitudes. Thus, event perception is an
ongoing perceptual mechanism standing at the center of attention, cognitive control, and memory
(Zacks & Sargant, 2010).

Importantly, event perception is a concept popular across various disciplines of cognition.
Event theories, such as scripts and schemas, have been implicated in reading, computer science,
music and auditory processing, and more (e.g. Gaver, 2010; Humphreys, Besner & Quinlan,
1988; Zacks, Speer & Reynolds, 2009; Zwaan, Radvansky, Hilliard & Curiel, 1998). For
instance, event boundaries have been used in various discourse comprehension theories to
understand how people parse the texts that they read, with fundamentally similar concepts
underlying the theories (Zwaan, Langston & Graesser, 199; Zwaan, Magliano & Graesser,
19955). As an example, some studies have found that reading time is increased during parts of
the narrative that may be conceived of as event boundaries, such as when there are shifts in time,
characters, goals, space, and causal contingencies (Rinck & Weber, 2003; Zwaan et al., 1998).
In one study, including phrases that mark temporal discontinuity (e.g. “an hour later”) increased
the likelihood that an event boundary would be identified at that spot during an event
segmentation task (Speer & Zacks, 2005).

Event perception is a cognitive process involved in perceiving and comprehending
events. It is theoretically similar to other theories in cognitive science across different
disciplines, and represents a fundamental aspect of human experience. While event-related

phenomena have been studied extensively in domains of cognitive science, to date there has been
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very little research in applying event perception to clinical disorders. There is overlap in the
proposed EST mechanisms and current known ADHD-related difficulties that make it likely that
event perception may be impaired in those with ADHD: working memory, attention, cognitive
control, tracking of incoming information, to name a few. Given the current need in the ADHD
literature for continued exploration of cognitive underpinnings of the disorder, and this overlap,
event perception provides a promising avenue for ADHD-related research.

Rationale for Current Research

As reviewed above, ADHD across the lifespan is associated with functional impairments
in the academic, occupational, and socio-emotional domains. Of these, social difficulties are
noteworthy because of they are pervasive, persistent, prevalent, and are predictive of long-term
difficulties. Despite much research to date, it remains unclear what factors influence this social
functioning and why. Explanations range from the core symptoms of ADHD themselves being
to blame, to social skill deficits, to working memory and/or executive functioning impairments.
Because of this, current interventions fail to produce lasting, meaningful improvements in social
functioning.

One explanation that has gained momentum, and that also seems to tie together the
various explanations that have emerged, is that cognitive deficits are at play. Cognitive deficits
go hand-in-hand with the symptoms of ADHD themselves, and it is also conceivable they would
interfere with various aspects of social functioning, such as picking up on social cues and
regulating behavior. Perhaps not surprisingly given the continued queries into the cognitive
deficits associated with ADHD, this approach has had theoretical, conceptual, as well as
methodological challenges.

The measurement of event perception addresses many of these issues. First, the
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methodology allows for real-time measurement of cognitive processing, in addition to providing
opportunities for enhanced ecological validity and compelling options for future intervention.
Second, event perception is guided by theory that specifically dictates how event models guide
the processing of incoming information and perception of meaningful events, and these
processes overlap those that are likely implicated in ADHD. Furthermore, applying this
approach to the perception of social events does not require changing the theory or methodology;
the same principles apply. This solves the issue that arises when examining the association
between social cognition and maladaptive social behaviors, which often involves methods that
do not fundamentally reflect the same cognitive factors that are of interest, such as working
memory and inhibition in ADHD.

The ongoing debate and uncertainty in both the cognitive etiology of ADHD and of
associated social impairments calls for continued exploration of novel approaches to investigate
ADHD and social impairments. Event perception is a compelling choice for its methodology,
theory, and originality. Therefore, the overarching theme of this dissertation is an investigation
into the use of event perception to elucidate cognitive underpinnings of ADHD and associated
social impairments.

Overview of Current Studies

This dissertation has been divided into two studies. The first study addresses event
perception as a cognitive deficit among those with ADHD, and is currently in press in the
Journal of Attention Disorders. The goal of this study was to document the event segmentation
deficits of individuals with ADHD. 75 undergraduates with ADHD and 79 without ADHD were
recruited from the University of Ottawa and performed an event segmentation task. Symptoms

of inattention and hyperactivity were confirmed with a Conner’s CBRS-SR. Results revealed
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specific event segmentation deficits amongst the ADHD group in comparison to the non-ADHD
group, suggesting explicit disturbances in the event perception system amongst those with
ADHD. These results support future research further investigating event perception deficits
associated with ADHD, and their contribution to social impairments.

The second study addressed the relationship between event perception, symptoms of
ADHD, and social functioning. This article is currently under review at the Journal of Child
Psychiatry and Human Development. The goal of this study was to establish the relationship
among event perception, symptoms of ADHD, and social skills in early and late adolescents. In
a two part study, 83 late adolescents (38 with ADHD, 45 without ADHD) between the ages of 17
and 24, and 22 early adolescents between the ages of 11 and 17, performed an event perception
task and completed self-report questionnaires assessing social functioning and symptoms of
ADHD (The Social Skills-Improvement System and the Conner’s CBRS-SR). Bootstrapping
mediation analyses were used to test mediation models. Results revealed that symptoms of
inattention and hyperactivity mediate the relationship between event perception and social skills
for the late adolescent group, and that symptoms of hyperactivity mediate the relationship
between event perception and negative social behaviours for the early adolescent group. Results
highlight the applicability of event perception to understanding social impairment in association
with symptoms of ADHD, replicate past research in this area, and demonstrate preliminary

developmental effects.
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Chapter 2: Study 1: Event Segmentation Deficits in Attention-Deficit/Hyperactivity

Disorder

Ryan, J. & Rogers, M. (in press). Event Segmentation Deficits in Attention Deficit Hyperactivity

Disorder. Journal of Attention Disorders.
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Abstract

Event segmentation is the automatic cognitive process of chunking ongoing information
into meaningful events. Event Segmentation Theory (EST) proposes that event segmentation is a
grouping process fundamental to normal, every-day perceptual processing, taking a central role
in attention and action control. The neurocognitive deficits observed amongst individuals with
ADHD overlap those involved in event segmentation, but to date no research has examined event
segmentation in the context of ADHD. The goal of this study was to document the event
segmentation deficits of individuals with ADHD. 75 undergraduates with ADHD and 79 without
ADHD were recruited from the University of Ottawa and performed an event segmentation task.
Symptoms of inattention and hyperactivity were confirmed with a Conner’s CBRS-SR. Results
revealed specific event segmentation deficits amongst the ADHD group in comparison to the
non-ADHD group: undergraduates with ADHD appear to display disrupted event model
updating, suggesting explicit disturbances in the event segmentation system amongst those with
ADHD. Future research directions include further elucidating these deficits with more varied

stimuli and establishing associations with functional impairments.
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Introduction

Every day, humans must process a wealth of information in their environments. How does
the human brain make sense of all of this input? One powerful organizational principle is
chunking, the process of grouping information into one cognitive representation. This process
was first proposed by Gestaltists, who suggested that the human nervous system is predisposed
to group environmental stimuli based on common principles (e. g., movement or similarity;
Kohler, 1967). Since then, researchers have extended this concept to the grouping of complex,
ongoing information, such as every day events (Kurby & Zacks, 2008; Newtson, 1973; Newtson
& Engquist, 1976; Zacks et al., 2001)

As an illustration, imagine being asked to recall an excursion to the movies with a group of
friends. One might perceive this situation in separate events, such as driving to the cinema,
meeting friends in line, buying tickets, buying snacks, watching previews, watching the movie,
and then driving home. It has been proposed that this ability to organize ongoing information
into meaningful events is a function of a network of brain regions automatically inserting
boundaries between discrete events as they occur (Speer, Zacks, & Reynolds, 2007; Zacks &
Sargent, 2010). Likewise, this grouping process is thought to be a fundamental element of
normal perceptual processing, taking a central role in attention, action control, online memory
updating, and episodic memory (Bailey, Kurby, Giovannetti, & Zacks, 2013; Cooper & Shallice,
2006; Kurby & Zacks, 2008; Radvansky & Zacks, 2017; Sargent et al., 2013; Schwartz, 1995;
Zacks & Sargent, 2010). Attention-Deficit/Hyperactivity Disorder (ADHD) is a
neurodevelopmental disorder with impairments in cognitive functions that overlap those central
to event segmentation, namely attention and action control (e.g. hyperactivity). It is thus

possible that individuals with ADHD may demonstrate deficits in event segmentation, and
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elucidating these deficits may help to inform the cognitive underpinnings of the disorder as well
as guide treatment and intervention. As such, in this study we investigate the event segmentation
abilities of individuals with ADHD.

Event Perception

Methodologically, measuring event segmentation ability involves utilizing an event
perception task, also known as a unit marking procedure first developed by Newtson and
Engquist (1976). In such a task, participants are presented with a movie clip and are asked to
press a button when “one meaningful event ends and another begins.” What results are a series
of timestamps representing a participants’ perception of events. This methodology has been used
to measure event segmentation of various types of ongoing information, such as every day
activities, dance movements, as well as visual and verbal narratives (Blasing, 2014; Boggia &
Ristic, 2015; Magliano, Radvansky, Forsythe, & Copeland, 2014)

Event Segmentation Theory (EST) describes this grouping process. According to this
theory, grouping ongoing information into discrete units this way is a normal, automatic part of
perceptual processing that is central to cognitive control, working memory updating, and storage
and retrieval from episodic memory (Zacks, Speer, Swallow, Braver & Reynolds, 2007; Zacks &
Sargent, 2010). At the core of event segmentation theory is the proposition that the most
important results of perception and comprehension are predictions about what will happen in the
near future, a belief that is echoed in many modern accounts of perception (Enns & Lleras,
2008), learning (Schultz & Dickinson, 2000), language (Elman, 2009) and cognitive control
(Koziol & Lutz, 2013). Predictions are helpful because they facilitate efficient perceptual
processing and allow one to plan actions more successfully.

According to event segmentation theory, predictions are the result of representations of
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discrete events called “event models” that are held within working memory and are maintained
in the lateral prefrontal cortex (Grafman, 1995; Schwratz, 1995; Wood & Grafman, 2003).
According to Zacks and Sergant (2010), event models may be thought of as representations of
what is happening in the moment, that then aid the formation of predictions about what will
happen next. As such, event models are informed by current ongoing perceptual information,
while also guiding how subsequent information is processed. Event models are maintained and
protected from small changes in incoming information, but are eventually updated when
prediction errors increase. This change from one event model to the next is what results in the
distinct, discrete events that are produced during the segmentation process. Zacks et al. (2007)
aptly describe this process:
Here is an example of how the mechanism in EST might work when one observes
an everyday activity: Imagine watching a man wash dishes. He takes one plate from a
pile next to the sink, scrapes food from it, and then places it in the sink. He does the same
with a second plate. At this point, a number of cues make it likely that he will continue to
scrape the plates. First, continuing to scrape would maintain a coherent movement
pattern. Second, it would be consistent with previous observations in which it was
statistically likely that scraping a plate was followed by more scraping of plates. Third,
the observer might infer that the man had the goal of scraping all of the plates. Thus, for
the duration of the plate-scraping activity, affairs would be predictable. However, when
the man scraped the last plate, things would become less predictable. The coherent
movement pattern would cease, the statistical dependency would be broken, and the
inference of the actor’s goal to scrape all of the plates would no longer have predictive

value. At this point, perceptual prediction would decline, leading to the activation of the
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gating mechanism and updating of the event model. (p. 275).

Based on research to date, it also appears that variations in predictability are to be
expected on finer and coarser timescales (Zacks et al., 2007). At each of these timescales, it is
suggested that the prediction error signal can be tuned to the appropriate grain, such that fine-
grained representations are turned to update in response to small increases in prediction error
while coarse-grained representations are turned to update in response to larger increases in error
(Zacks et al., 2007). As such, EST proposes a hierarchical structural to event perception, such
that “smaller” event models arise from lower level aspects of an event representation that are
sensitive to prediction error signals integrated over shorter time scales.

The processing that occurs at event boundaries is linked to attention, through the input of
new information, and memory, through the updating of the event models stored in working
memory (Zacks et al., 2007; Zacks & Sargent, 2010). Therefore, attention and memory
mechanisms go hand in hand with changes in event models (Zacks et al., 2001). In 2001, Zacks
et al. conducted a study in which participants watched movies both passively and then later while
performing active event segmentation, while simultaneously having their brain activity recorded
using fMRI. Results from this study indicated transient changes in neural activity at event
boundaries, both during initial passive viewing and later active segmentation. The brain regions
associated with this neural activity were those responsible for processing human motion and
action and spatial attention shifting (Brodman’s area 6; Zacks et al., 2001).

In summary, event segmentation theory proposes that predictions about the near future
are guided by working memory representations of the current event (e.g. event models), which
are updated in response to increases in prediction error. This updating arises through increased

activation of perceptual processing pathways feeding into event models, which, to the person, is
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experienced as a boundary between meaningful events. Thus, event segmentation is an ongoing
perceptual mechanism standing at the center of attention, cognitive control, and memory. These
processes are central to every day functioning, and as such, segmentation impairments are
associated with significant changes in cognition (Zacks & Sargant, 2010). For instance,
disturbances in various forms of event segmentation have been documented in individuals with
cognitive deficits stemming from schizophrenia (Zalla, Verlut, Franck, Puzenat, & Sirigu, 2004),
Obsessive-Compulsive Disorder (Zor et al., 2009), Parkinson’s Disease (Zalla et al., 2000),
lesions of the prefrontal cortex (Zanini, 2008; Zanini, Rumiati, & Shallice, 2002), Alzheimer’s
Disease and normal cognitive decline in aging (Zacks, Speer, Vettel, & Jacoby, 2006).
Attention-Deficit/Hyperactivity Disorder: Neurocognitive Overview

Attention Deficit/Hyperactivity Disorder (ADHD) is defined by the DSM-V as a
neurodevelopmental disorder characterized by chronic, developmentally inappropriate
inattention and/or hyperactivity-impulsivity that causes impairment (American Psychiatric
Association, 2013). ADHD typically emerges in childhood, with an approximate prevalence rate
of 5% in children (American Psychiatric Association, 2013; Faraone, Sergeant, Gillberg, &
Biederman, 2003; Luebbe & Bell, 2013; Polanczyk, De Lima, Horta, Biederman, & Rohde,
2007) and can continue into adulthood for up to two thirds of those diagnosed as children
(Barkley, 2006; Wender, Wolf, & Wasserstein, 2001).

ADHD has come to be known as a disorder with a myriad of functional and cognitive
impairments that are centralized around executive functioning deficits (Barkley, 1997; Doyle,
2006; Martinussen, Hayden, Hogg-Johnson, & Tannock, 2005). To this end, the literature on
neurocognitive deficits associated with ADHD has been occupied largely by inquiries towards

executive functions. For instance, children and adolescents with ADHD have been found to have
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deficiencies in executive functions such as planning, inhibition, working memory, and attention
shifting (Gau & Shang, 2010; Pennington & Ozonoff, 1996; Toplak et al., 2009). Such executive
functions are thought to be subserved by the frontal lobes (Alvarez & Emory, 2006; Smith &
Jonides, 1999; Stuss, 2011). In fact, the most influential of executive functioning theories of
ADHD to date has been Barkley’s (1997) executive functioning model of ADHD, which he
founded on theories of the neuropsychological functions of the prefrontal lobes. In this theory,
Barkley (1997) proposed that poor behavioral inhibition was the central deficiency in ADHD.

He further suggested that behavioral inhibition was linked to other executive functions that
together serve to bring behavior under the control of internally represented information and self-
directed actions, ultimately resulting in greater goal-directed action and task persistence.

It is clear from the research to date that the executive function deficit model has come to be
the dominant paradigm to understand the neuropsychology of ADHD among researchers and
clinicians, spurring a comprehensive literature focused on inhibition as the core deficit in ADHD
(e.g. Homack & Riccio, 2004; Lijffijt, Leon, Verbaten, & van Engeland, 2005; Romine et al.,
2004; van Mourik, Oosterlaan, & Sergeant, 2005; Willcutt et al., 2005). However, there is
debate regarding the validity of the executive functioning theory of ADHD (Castellanos,
Sonuga-barke, Milham, & Tannock, 2006; Willcutt et al., 2005), compelling the research
community to consider the neurocognitive deficits of ADHD more holistically.

Event segmentation theory is a promising avenue for continued investigations of the
neurocognitive deficits displayed by individuals with ADHD for several reasons. First, event
segmentation theory grounds event perception processes in the prefrontal cortex and related
areas. Second, recent models of ADHD conceptualize the cognitive deficits as arising from

impaired executive functions that subserve self-control and goal-directed behavior, resulting in
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the behavior of those with ADHD being controlled more by the immediate context and its
consequences, rather than internally represented information, such as forethought and future
planning (Barkley, 1997). As reviewed previously, the central premise of EST theory lies in the
predictive benefit of event models for enhancing perception and understanding, which maps
directly onto the theoretical executive functioning impairments in ADHD. Finally, as EST
theoretically links cognitive processing with action-control, it provides a means of measuring the
executive functioning and action-control system in a unified task, representing an ecologically
valid approach to understanding the cognitive deficits associated with ADHD. To date, no
research has examined event perception deficits in ADHD. The goal of this study was to
document the event segmentation deficits of individuals with ADHD. Please note that throughout
the text, when referring to undergraduates with ADHD or individuals with ADHD, we
acknowledge that their current diagnostic status has not been confirmed for this study, but rather
that they have self-reported a diagnosis in the past. As such, these individuals are those with a
previous diagnosis of ADHD, rather than “with” ADHD. The phrasing used to describe these

individuals differs at times in order to promote conciseness and legibility.

Methods
Participants
154 undergraduates (n=75 with ADHD, n=79 without ADHD) were recruited from the
University of Ottawa using the Integrated System of Participation in Research. This system
provides students in first year psychology classes with the opportunity to participate in lab or
internet-based research in exchange for course credit. As part of a pre-screening questionnaire
administered to all students enrolled in this system, participants reported whether they had

received a diagnosis of ADHD in the past. Participants were asked to refrain from taking any
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ADHD medication on the day of the study to avoid effects caused by medication. The
University of Ottawa Board of Ethics approved this research, and all participants gave their
signed, informed consent to participate.
Materials

Event Segmentation Task.

Participants performed an event segmentation task with a 1-minute clip from the movie
The Good, the Bad, the Ugly, which is the same as clips used in other research with event
segmentation (Boggia & Ristic, 2012; Hasson, Nir, Levy, Fuhrmann, & Malach, 2004) in order
to ensure consistency between this study and others done in the past. The clip involved a scene
where the main character turns against his partner after working together to earn a bounty,
abandoning him in the desert. The task involved having participants watch the same clip three
times with different instructions. In the first viewing, instructions stated to press the spacebar
when “one meaningful event ends and a new one begins”, a typical measure of event
segmentation. The second and third viewings stated to press the spacebar when “one small
meaningful event ends...” and when “one large meaningful event ends...”, reflecting fine and
coarse-grain event models (as per Boggia & Ristic, 2015; Newtson & Engquist, 1976).
Specifically, the instructions for the first viewing were: “You will watch a movie clip. Please
watch carefully and press the spacebar when one meaningful event ends and a new one begins.”
The second and third viewing had identical instructions except for the addition of the word
“small” and “large”. These conditions were counterbalanced. The definition of “meaningful”
was not explicitly given, even when asked by participants, as the objective of the instructions is

to elicit spontaneous event segmentation behavior. Previous findings support that this wording is
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sufficient for that purpose (Boggia & Ristic, 2015; Newtson & Engquist, 1976; Zacks, Braver, et
al., 2001).

The data that was obtained from the event segmentation task was a participant’s button
pressing behavior over the course of the viewing in each condition, which can be represented in
several different ways. The total number of button presses is a variable that indicates both the
size of a participant’s event models and the number of times an event model is updated. Thus,
this variable reflects the number of different event models a participant forms, representing a
generalized overview of a participant’s event segmentation behavior, without sensitivity to event
location or content. This represents a general aspect of event segmentation behavior and can be
examined for events of fine- or coarse-grain, or no particular event size orientation. Importantly,
the hierarchical effect can also be assessed by examining the number of button presses in the
small and large segmentation conditions. This is a measure of the organizational, hierarchical
structure of event segmentation ability with specific focus on a participant’s ability to orient to
events on a fine- and coarse-grain scale.

Another variable examined was the number of prototypical events selected. Previous
research has found that observers tend to agree in where they place event boundaries (Boggia &
Ristic, 2015; Zacks, Swallow, Vettel, & McAvoy, 2006). Thus, prototypical events represent the
typical or normative events identified in a control group, and the number of prototypical events
represents the number of those agreed upon events that were identified by any single participant.
Prototypical events were determined using the results of a control group (n=31). These
participants performed the exact same event perception task as those in the experimental group,
and they were recruited from the same system without special attention to ADHD status. The

clip was broken down into 1-second intervals, and the participants’ button presses were coded
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into these intervals. The average number of button presses per 1-second interval was
determined, and prototypical events were identified by those 1-second intervals with the highest
number of button presses (+2 standard deviations above the mean number of button presses per
unit of time (as per Boggia & Ristic, 2015; Newtson & Engquist, 1976; Zacks, Swallow, Vettel,
& McAvoy, 2006). In the experimental groups, the number of correct prototypical events was
established by calculating the number of prototypical events that each participant identified. This
procedure was repeated for each condition (no size, fine- and coarse-grain).

Symptoms of ADHD: The Conner’s Behavioral Rating Scale - Self Report.

The CBRS-SR (Conners et al., 1997) was used to assess the current level of ADHD
symptoms among participants in order to verify the groups. The CBRS-SR is a questionnaire-
based rating scale comprised of 187 items that assesses 9 areas of psychological dysfunction in
individuals up to 18 years of age. The items consists of a sentence about a symptom, and
participants rated how truly the item described applied to them: (0) Not true at all (Never,
Seldom), (1) Just a little true (Occasionally), (2) Pretty much true (Often, quite a bit), (3) Very
much true (very often, very frequently). The ADHD symptom subscales allow for the
identification of symptoms of inattention and hyperactivity/impulsivity. Examples of items
related to ADHD symptomology from the questionnaire are: “I have trouble waiting my turn”, “I
interrupt other people”, “I make careless mistakes” and “I have trouble concentrating”. The
CBRS-SR has robust psychometric properties (Test-retest reliability: 0.86; Internal Validity:
Cronbach’s a = 0.88; Criterion validity: Sensitivity = 81.4%, Specificity = 83.7%; Conners et al.,
1997). This scale is a prominent measure of ADHD and has been used to establish convergent
validity for other measures of ADHD. Furthermore, they have been used in diverse clinical and

research applications (Collett, Ohan, & Myers, 2003). While some participants were older than
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18, many were also 17 or 18, thus the measure was used for all participants to maintain
consistency. Because some participants in the study were not of an age included in the validation
of this measure, potential interpretation difficulties were avoided by using a symptom total raw
score rather than a T-score.
Procedure

Participants were welcomed to the lab and asked to sign a consent form. From there,
participants were seated at a computer and given instructions for the event segmentation task.
Up to four participants at a time could complete the experiment simultaneously in the same
room, separated by wall dividers. Afterwards, participants filled out the Conner’s CBRS.
Finally, participants were fully debriefed. Each experimental session lasted approximately half

an hour.

Results

Participants

Of the 154 participants, 64 were male (33 without ADHD, 31 with ADHD) and 90 were
female (46 without ADHD, 44 with ADHD). A Pearson Chi-Squared test revealed no significant
differences between the groups based on gender (X?=0.03, p=0.96). The participants ranged in
age from 17-25, and a t-test revealed no significant differences in age between the two groups
(t(153)=-1.01, p=0.31). While participants were placed in groups based on their self-report of a
previous diagnosis of ADHD, the groups were verified by comparing symptoms of ADHD based
on responses to the Conner’s CBRS. The participants in the ADHD group reported significantly
greater raw scores of inattention (t(153)=-10.85, p<0.01) and hyperactivity (t(153)=-8.35,
p<0.01) compared to the non-ADHD group. Please see Table 1 for a summary of relevant

statistical information for these variables.
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Group Differences based on Event Segmentation Variables

Six event segmentation variables were examined: Total number of button presses in the
regular, small, and large conditions, and the number of prototypical events in the regular, small,
and large conditions. A Shapiro-Wilks test determined that all six of these variables were non-
normally distributed (p<0.01). A non-parametric statistical method was pursued.

A Mann-Whitney U test was used to analyze to compare the mean ranks between the two
groups on each of these six variables, and the results are shown in Table 2. A bonferroni
correction was applied to the results and significance below .0083 are highlighted. Although the
mean rank of the number of presses were the key statistical variable, results will be discussed in
terms of the number of presses and the number of prototypical events identified for clarity.

In the regular condition, the ADHD group pressed fewer times compared to the non
ADHD group (Mann-Whitney U=2263.00, p<0.05), and also identified fewer prototypical events
in this condition compared to the non ADHD group (Mann-Whitney U=2610.00, p=0.055), but
these results were not statistically significant after a Bonferroni correction. This suggests that
participants in the ADHD group, when not instructed to identify a certain size of event, did not
significantly differ in their perception of events compared to the non-ADHD group.

In the small event condition, the ADHD group presses the button more times compared to
the non ADHD group, but the effect was also not significant (Mann-Whitney U=2883.00,
p>0.05). Also in this condition, the ADHD group identified fewer prototypical boundaries
compared to the non ADHD group, but again the effect was not significant (Mann-Whitney
U=2779.00, p>0.05). These nonsignificant results suggest that when oriented towards small

events, participants in the ADHD group did not differ in their patterns of event segmentation.
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In the large event condition, the number of presses for the ADHD group was significantly
greater compared to the non ADHD group (Mann-Whitney U=3456.00, p<0.0083). The number
of prototypical presses in this condition was also higher among the ADHD group, but the effect
was not significant (Mann-Whitney U = 3166.00, p>0.05). This finding indicates that
participants in the ADHD group identified a greater number of events than the non-ADHD group

when oriented to large ones, but they did not differ in their identification of prototypical events.

Discussion

The goal of this study was to establish if there were any differences in the event
segmentation behavior for those with ADHD compared to those without. Findings revealed that
the ADHD group identified significantly more events in the large condition. These results
indicate that individuals with a previous diagnosis of ADHD do exhibit deficits in event
segmentation behavior compared to a sample with no history of ADHD diagnosis.

The total number of button presses is a measure of the number of events perceived.
Within the EST model, the perception of events depends on both sensory cues and knowledge
structures that represent previously learned information about event parts and inferences about
actors’ goals and plans (Zacks & Sergant, 2010). These knowledge structures are referred to as
event models. Zacks and Sergant (2010) explained that event models may be thought of as
representations of what is happening in the moment, that then aid the formation of predictions
about what will happen next. Event models are maintained and protected from small changes in
incoming information, but are eventually updated when prediction errors increase. Differences
in the number of presses therefore reflects differences in event model updating, in theory due to
the degree of prediction errors. Variations in prediction errors could be the result of faulty online

monitoring of incoming information compared to the event model being held in working



EVENT PERCEPTION AND ADHD 38

memory, or it could be due to the event model itself being different in content due to differences
in the development of these event models over time. Segmentation in the large and small
conditions represents event model updating on a coarse- and fine-grain timescale respectively,
and is theorized to be produced by prediction errors that are smaller or larger.

Results from this study highlight significant differences among those with ADHD in
regards to the perception of events in the large condition, in which participants were specifically
asked to identify large events. In this condition, participants in the ADHD group pressed the
button a greater number of times, indicative of more event model updating compared to the non-
ADHD group. When considering this result in light of EST, the ADHD group were experiencing
prediction errors on a smaller timescale than the non-ADHD group during the large segmentation
condition. It is unlikely that this finding is due to differences in the content of event models, due
to the nonsignificant findings in the number of prototypical events. Rather, it is likely that for
the ADHD group, event model updating is occurring in response to smaller increases in
prediction error over shorter timescales.

There are several possible explanations for this that relate directly to known symptoms of
ADHD and associated impairments. First, event segmentation theory proposes that during event
boundaries, when incoming information is discrepant with event models, attention must be
upregulated in order to adaptively process incoming sensory input (Coull & Nobre, 1998; Nobre,
2001). In the case of those with ADHD, it seems likely that the attention deficit symptoms
themselves would be related to disturbances in this system, in particular over longer timescales,
as is suggested by our results. Likewise, more frequent event model updating may be due to
deficits in the ability to actively sustain event models in working memory and monitor incoming

information over longer periods of time. This interpretation is supported by the known working
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memory deficits associated with ADHD (Gau & Shang, 2010; Pennington & Ozonoff, 1996;
Toplak et al., 2009), as well as by the results from the regular and small condition, which point to
intact event model updating among those with ADHD on a shorter timescales. Similarly, it is
possible that individuals with ADHD experience more frequent event model updating during the
large condition due to deficiencies in their perception of time, as deficits in this ability among
those with ADHD has been suggested by some researchers (Barkley, Koplowitz, Anderson &
McMurray, 1997; Barkley et al., 2001).

There were no differences among the groups in the regular or small conditions, nor with
regard to the prototypical events in any condition. The interpretation above accounts for why
event perception over smaller timescales may remain intact, such as in the number of presses in
the small and regular condition. However, it is also important to consider the non-significant
findings in the number of prototypical events, a measure of the degree to which events perceived
are normative. It is possible that those with ADHD do not differ from those without ADHD in
this regard. However, it is also possible that the shortcomings of the current analytical approach
restricts the adequate measurement of this phenomenon. For instance, the number of normative
events was quite small per condition, between 2 and 5, resulting in a very small range of possible
values. The range of values was indeed even lower than that, ranging from 0 to 2. This analysis
may simply not be sensitive enough to detect true differences in event model content or the
degree to which events perceived are normative.

In summary, these results demonstrate a specific event segmentation deficit amongst the
ADHD group in comparison to the non-ADHD group: Increased prediction errors on a smaller
timescale by those with ADHD when asked to look for coarse-grain events, and overall an intact

event perception and updating system with regards to finer-grained events in the small and
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regular condition. Thus, compared to a non-ADHD sample, those with ADHD appear to display
disrupted event model updating. Overall, these findings point to explicit disturbances in the
event model and updating system amongst those with ADHD.

Limitations

This study has a number of limitations worth noting. In terms of experimental design,
only one movie clip was used, which may have resulted in a limited understanding of event
segmentation behavior in the ADHD group. This area of research would be greatly improved by
future work including a variety of movie clips to further elucidate event segmentation behavior
among those with ADHD across movies of different lengths and with different content.
Furthermore, utilization of the CBRS-SR in measuring symptoms of ADHD limited our ability to
compare scores of inattention and hyperactivity with norms for this measure. However, given
that symptoms of ADHD were not a main variable in this study but were used only to validate
the groups, we do not expect that this affected our findings in any way.

There are also a number of factors that may contribute to event segmentation behavior
that were not accounted for in this study. For instance, medication usage history could impact
aspects of neurocognitive functioning, including event segmentation. Likewise, individuals may
have been diagnosed at a young age or relatively recently, and this difference could impact an
individual’s present neurocognitive impairment. These are issues to be addressed in future
research. Nonetheless, these results document for the first time the event segmentation behavior
of a sample with a previous diagnosis of ADHD. It is clear that distinct event segmentation
patterns arise in comparison to a non-ADHD sample, reflecting differences in the event model
system. Namely, those with ADHD differ in their event model content as well as updating.
These differences may have notable impacts on general functioning, such as through

comprehension and memory of everyday events. As individuals with ADHD exhibit difficulties
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in a number of functional domains, it is possible that event segmentation differences may in part

contribute to these impairments. This is an important topic for future research.

Appendix

Table 1
Group Characteristics

ADHD Non-ADHD

M(SD) M(SD) t p Cohen’s d
Age 19.96(2.80) 19.56(2.34) -1.01 031 .160
Inattention 20.23(6.60) 9.85(4.77) -10.85 .000 -1.82
Hyperactivity 14.25(7.43) 6.11(3.85) -8.35 .000 -1.40
Table 2

Mann-Whitney U Test Statistics and Descriptives with Event Segmentation Variables
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ADHD Non-ADHD

M(SD) Mean M(SD) Mean Mann- n°  Cohen’sd

Rank Rank  Whitney
U
Regular 1.11(.14) 67.87 1.56(.15) 81.49 2263 025 .319
Small 3.08(.24) 76.61 2.90(.24) 73.54 2883 001 .071
Large 2.29(.17) 84.68 1.73(.16) 66.19 3456**  .050 .438
Prototypical Regular  0.11(0.5) 71.36  0.19(.05) 78.31 2510 .007 .162
Prototypical Small 0.63(.09) 73.37 0.74(.11) 76.48 2653 .001 .072
Prototypical Large  0.44(.07) 78.19 0.36(.07) 72.14 2995 005 .141
**n<0.083
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Abstract

Alongside the main symptoms of inattention and hyperactivity/impulsivity, Attention-
Deficit/Hyperactivity Disorder is associated with functional impairments across many different
domains (American Psychiatric Association, 2013; DuPaul & Stoner, 2014; Weyandt & DuPaul,
2008). Social impairments are particularly troubling due to their pervasive, lifelong nature and
associated long-term negative outcomes. The underlying causes of social impairment among
those with ADHD remain unclear. Event perception provides a promising, novel approach for
investigating underlying cognitive mechanisms associated with symptoms of ADHD and social
impairment. The goal of this study was to establish the relationship among event perception,
symptoms of ADHD, and social skills in early and late adolescents. Method: In a two part study,
83 late adolescents (38 with ADHD, 45 without ADHD) between the ages of 17 and 24, and 22
early adolescents between the ages of 11 and 17, performed an event perception task and
completed self-report questionnaires assessing social functioning and symptoms of ADHD (The
Social Skills-Improvement System and the Conner’s CBRS-SR). Results: Bootstrapping
mediation analyses revealed that symptoms of inattention and hyperactivity mediate the
relationship between event perception and social skills for the late adolescent group, and that
symptoms of hyperactivity are positively correlated with event perception and negative social
behaviours for the early adolescent group. Results highlight the applicability of event perception
to understanding social impairment in association with symptoms of ADHD, replicate past

research in this area, and demonstrate preliminary developmental effects.
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Introduction

Attention Deficit-Hyperactivity/Impulsivity Disorder (ADHD) is a neurodevelopmental
disorder characterized by chronic, developmentally inappropriate and impairing levels of
inattention and/or hyperactivity/impulsivity (American Psychiatric Association, 2013). ADHD
emerges in childhood, with an approximate prevalence rate of 5% in children (American
Psychiatric Association, 2013; Faraone, Sergeant, Gillberg, & Biederman, 2003), and can
continue into adulthood for up to two thirds of those who receive a childhood diagnosis (Barkley,
2006; Wender, Wolf, & Wasserstein, 2006). Prevalence rates in samples of adolescents
worldwide appear to be similar to those in children and young adolescents (DuPaul et al., 2001;
Eagan et al., 2014; McKee, 2008).

In addition to the main symptoms of inattention and hyperactivity/impulsivity, ADHD is
associated with a number of functional impairments, including in the social domain (American
Psychiatric Association, 2013; DuPaul & Stoner, 2014). A recent study demonstrated that
between 26 and 85% of children with ADHD showed clinically significant impairment in social
behavior (McConaughy, Volpe, Antshel, Gordon, & Eiraldi, 2011). Teacher reports consistently
show that children with ADHD are less well liked, less popular, less cooperative, and more
disruptive than their same-aged typically developing peers (Hoza et al., 2005). Results from the
Multimodal Treatment Study of Children with ADHD (MTA) revealed that children with ADHD
between the ages of 7 and 9 years old received lower scores on social preference, were indicated
as being less well-liked, and had fewer dyadic friendships (Hoza et al., 2005). Social difficulties
among those with ADHD also persist into adolescence. Studies demonstrate that adolescents
with ADHD continue to lack social competence, have fewer friends, and experience high levels

of peer rejection at school, just as their childhood counterparts do (Bagwell, et al, 2001; Barkley,
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Fischer, Edelbrock, & Smallish, 1990). Similarly, research has found that older adolescents with
ADHD continue to experience social skill deficits and difficulties with social adjustment at
school (Shaw-Zirt, Popali-Lehane, Chaplin & Bergman, 2005; Weyandt et al., 2013). Given the
developmental continuity of social difficulties for those with ADHD and the relation to long-
term negative outcomes, identifying potential underlying mechanisms involved in social
problems in those adolescents with ADHD is critical.
Underlying Causes

The underlying causes of social impairment among those with ADHD remain unclear.
One commonly cited perspective is that the core symptoms of ADHD themselves are to blame.
For instance, research indicates that inattentive symptoms have a significantly greater association
with passive behavior, poorer social skills, as well as decreased prosocial behavior, while
hyperactive/impulsive symptoms have a significantly greater association with aggressive
behavior, frequent interruptions, emotional dysregulation, and being disliked by peers (Maedgen
& Carlson, 2000; Wheeler & Carlson, 1994; Cuningham & Siegel, 1987). Some researchers
have further suggested that symptoms of inattention may be related to social difficulties due to
missed opportunities for observational learning (Cunningham, Siegel, & Offord, 1985) and
missed social cues (Landau & Moore, 1991), while symptoms of hyperactivity may be related to
social difficulties due to unrestrained, impulsive behaviors that are perceived as overbearing and
aversive by peers (Whalen & Henker, 1992). Empirical support for the relationship between
core behavioral symptoms of ADHD and social problems is derived from studies demonstrating
significant correlations between social problems and behavior ratings of inattention (r = 0. 61;
Humphrey, Storch, & Geffken, 2007) and hyperactivity (r = 0. 53 to 0. 61; Andrade, Brodeur,

Waschbusch, Stewart, & McGee, 2009).
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Another common view is that social impairments among individuals with ADHD arise
due to impaired social skills, a belief that led to a focus on social skills training as a core
component of intervention efforts (Mrug, Hoza, & Gerdes, 2001; Nixon, 2001). Unfortunately,
although social skills training has been effective for improving the social functioning of
aggressive and antisocial children (Webster Stratton, Reid, & Hammond, 2001), the results have
been mixed for children with ADHD (Forness & Kavale, 1996). In one study, children with
ADHD who received methylphenidate and psychosocial intervention that included social skills
training did not differ in terms of measures of social functioning from a control group of children
with ADHD who received methylphenidate only (de Boo & Prins, 2007). It has also been
suggested that children with ADHD fail to apply their knowledge during real life social
interactions due to a performance deficit, rather than a fundamental lack of social knowledge or
skills (de Boo & Prins, 2007; Huang-Pollock, Mikami, Pfiffner, & McBurnett, 2009; Wheeler &
Carlson, 1994).

Researchers have begun to explore the possibility that this inability to apply social
knowledge may be due to deficits in cognitive functioning. One study found that children with
ADHD encoded fewer social cues than their peers without ADHD (Matthys, Cuperus, Van, &
Engeland, 1999); several other studies have reported significant associations between parent and
teacher ratings of social problems and executive functioning tasks, such as measuring, planning,
strategy generation, organization (Clark, Prior, & Kinsella, 2002) and effortful control (Dennis,
Britman, Huang, & Gouley, 2007). However, contrary to these significant findings, some
researchers have also found that cognitive functioning is not significantly related to social
impairments in children with ADHD. For instance, findings have indicated that executive

functioning is unrelated to peer nominated social status (Diamantopoulou, Rydell, Thorell, &



EVENT PERCEPTION AND ADHD 56

Bohlin, 2007) and is not a significant mediator of ADHD symptoms and parent/teacher ratings of
social problems (Huang-Pollock et al., 2009). Similarly, Biederman and colleagues (2004) found
that children with ADHD both with and without executive functioning deficits did not differ
significantly in ratings of social impairment.

The discrepancy in findings regarding the significance of the relationship between
cognitive processing deficits and social problems in children with ADHD may reflect both
methodological and conceptual issues. First, the cognitive processes investigated and their
measurement vary tremendously from one study to the next, resulting in studies that lack
common variables. For example, cognitive measures used in this domain of research have
included visual attention, cue encoding, working memory, individual executive functioning
tasks, and/or composite executive functioning indexes, each of which measure vastly different
processes (e.g., Clark et al., 2002; Diamantopoulou et al., 2007). Second, while associations
between cognitive functions, ADHD symptoms, and social impairment have been established,
there is less research describing the theoretical mechanisms by which these variables are related
(Huang-Pollock et al. 2009; Kofler et al. 2011; Rinsky and Hinshaw 2011; Tseng & Gau 2013).

Recently, Bunford et al. (2015) attempted to clarify these relationships by comparing
potential theoretical pathways through which executive functioning deficits, ADHD symptoms,
and social impairment operate. Their results supported a theoretical model in which symptoms
of inattention mediated the relationship between working memory and social impairment, while
symptoms of hyperactivity mediated the relationship between inhibition and social impairment.
In addition, Bunford et al. (2015) also found that inhibition and working memory were related
and acted collectively on symptoms of inattention and hyperactivity/impulsivity. The latter

finding demonstrates the interrelatedness of cognitive processes in relation to symptoms of
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ADHD, which suggests a potential benefit of using unified examinations of cognitive processes
in this area of research. To date, the shortcomings of the research on this topic highlight the need
for utilizing cognitive tasks that theoretically link cognition and social behaviour and that
encompass a holistic view of cognitive processing rather than individual cognitive skills.

To address the needs of this area of research, we suggest turning to concepts from social
cognition. Of the research to date, the social information processing model is one of the most
prominent theories in the realm of social cognition research (SIP; Crick & Dodge, 1994).
Studies investigating SIP in various populations of interest have typically utilized “hypothetical-
reflective reasoning” tasks that present participants with videos or scripts of hypothetical
vignettes and have afterwards asked them to answer questions regarding their interpretation of
the cues or their hypothetical behavioral responses (Rubin & Krasnor, 1986). Unfortunately,
although researchers have found that individual differences in this type of social cognitive task
are associated with many forms of maladaptive social behaviors (Calvete & Orue, 2011; Crick &
Dodge, 1994, 1996; Dodge et al., 2003; Hubbard, Cillessen, Dodge, Coie, & Schwartz, 2001),
there is documented instability in these relationships and an overall lack of consistency in
findings across different studies — an issue that has been attributed in part to the need for real-
time assessment of cognitive processing (Castro, 2004; Rubin & Krasnor, 1986; Hoza, 2007).
Event Perception

We propose turning to event perception to further investigate the underlying cognitive
nature of social dysfunction in ADHD. Event perception, also commonly referred to as event
segmentation, is the perceptual grouping of ongoing information into meaningful chunks (Zacks
& Sargent, 2010). Event Segmentation Theory (EST) describes this grouping process (Zacks,

Speer, Swallow, Braver & Reynolds, 2007; Zacks & Sargent, 2010). According to EST,
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grouping ongoing information into discrete units this way is a normal, automatic part of
perceptual processing that is central to cognitive control, working memory updating, and storage
and retrieval from episodic memory. At the core of event segmentation theory is the proposition
that perception of everyday events is guided by event models held in working memory
(Grafman, 1995; Schwartz et al., 1995; Wood & Grafman, 2003; Zacks & Sergant, 2010).
According to Zacks & Sergant (2010), event models may be thought of as representations of
what is happening in the moment, that then aid the formation of predictions about what will
happen next. As such, event models are informed by current ongoing perceptual processing,
while also guiding how subsequent information is processed. Event models are maintained and
protected from small changes in incoming information, but are eventually updated when there
are discrepancies between event models and incoming information. This change from one event
model to the next is what results in the distinct, discrete events that are produced during the
segmentation process. Similarly, event segmentation theory also proposes an underlying
hierarchical structure to event perception, such that “smaller” event models arise from lower
level aspects of an event representation that are sensitive to prediction error signals integrated
over shorter time scales.

Methodologically, measuring event perception involves utilizing an event segmentation
task, also known as a unit marking procedure, which was first developed by Newtson and
Engquist (1976). In such a task, participants are presented with a movie clip and asked to press a
button when “one meaningful event ends and another begins.” What results are a series of
timestamped event boundaries that reflect a participant’s perception of events. The processing
that occurs at event boundaries is linked to attention, through the input of new information, and

memory, through the updating of the event models stored in working memory (Zacks & Sargent,
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2010). As such, attention and memory mechanisms go hand in hand with changes in event
models.

Event perception has several advantages as a method for studying cognitive
underpinnings of social difficulties in ADHD. By presenting movie clips, event perception tasks
allows for the real-time assessment of cognition as suggested by Castro (2004), as well as
providing a means for increased ecological validity through the presentation of movie stimuli
that more closely replicate real-life social interactions.

Boggia & Ristic (2015) were first to apply event perception in the context of social
cognition. Participants were asked to segment social and nonsocial events of a movie while their
eye gaze was being tracked. Results demonstrated that participants segmented social events and
nonsocial events differentially, and that this process was associated with visual attention to faces
and eyes. This study was the first to demonstrate that event perception is not just a cognitive
ability but also a social cognitive ability guided by attention to social stimuli (e.g. eyes and
faces). This methodology also provides an advantage over other social cognitive tasks: the
theory is directly applicable to social events without special alteration of the task; simply
presenting social content taps into event perception in the same way as presenting nonsocial
content (Boggia & Ristic, 2015).

Recently, event perception deficits have been documented amongst a sample of
undergraduate students with ADHD (Ryan & Rogers, 2018), providing further evidence that this
may be an important part of social functioning in this clinical population. Investigating event
perception as an underlying cause of social impairment among those with ADHD is a promising
and novel approach.

Current Study
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The goal of the current study is to establish whether event perception as a social cognitive
process is related to symptoms of ADHD and social impairment in adolescents. Importantly, this
improves on past research in this domain by utilizing a task that extends our theoretical
understanding of social difficulties among those with ADHD using a social cognitive framework
that assesses social information processing in real-time using a task with increased ecological
validity. Demonstrating the relationship between event perception, symptoms of ADHD, and
social impairment is a necessary first step towards establishing this line of research.

Based on the findings of Bunford et al. (2015), it is expected in our study that event
perception abilities will be related to social functioning via mediation by symptoms of ADHD.

In a recent study by Ryan & Rogers (2018), individuals with ADHD perceived more events than
those without ADHD. Based on these findings, it is further hypothesized that increased
identification of meaningful events when presented with a socially relevant movie stimuli will be
related to increased symptoms of ADHD, which in turn will be related to decreased social
functioning. Part A of this study was completed with late adolescents, and Part B was completed
with a small sample of younger adolescents in order to provide a preliminary investigation of

developmental effects.

Part A: Methods
Participants

83 late adolescents were recruited from the University of Ottawa using the Integrated
System of Participation in Research. This system provides students in first year psychology
classes with the opportunity to participate in lab or internet-based research in exchange for

course credit.



EVENT PERCEPTION AND ADHD 61

The University of Ottawa Board of Ethics approved this research, and all participants
gave their signed, informed consent to participate. Undergraduate students were chosen as the
demographic for this study to maintain consistency with Ryan & Rogers (2018) investigations of
the event segmentation deficits in undergraduate students with ADHD.

Materials

Event segmentation task.

Consistent with previous research (Boggia & Ristic, 2012; Hasson, Nir, Levy, Fuhrmann,
& Malach, 2004), participants performed an event segmentation task with a 1-minute clip from
the movie The Good, the Bad, the Ugly. The clip involved a scene where the main character
turns against his partner after working together to earn a bounty, and then abandons him in the
desert. The participants were asked to watch the same short clip three times, with different
instructions for each viewing. In the first viewing, instructions stated to press the spacebar when
“one meaningful event ends and a new one begins”, a typical measure of event segmentation.
The second and third viewings stated to press the spacebar when “one small meaningful event
ends...” and when “one large meaningful event ends...”, reflecting fine and coarse-grain event
models (as per Boggia & Ristic, 2015; Newtson & Engquist, 1976). Specifically, the instructions
for the first viewing were: “You will watch a movie clip. Please watch carefully and press the
spacebar when one meaningful event ends and a new one begins.” The second and third viewing
had identical instructions except for the addition of the word “small” and “large”. These
conditions were counterbalanced. The definition of “meaningful” was not explicitly given, even
when asked by participants, as the objective of the instructions is to elicit spontaneous event
segmentation behavior. Previous findings support that this wording is sufficient for that purpose

(Boggia & Ristic, 2015; Newtson & Engquist, 1976; Zacks, Braver, et al., 2001).
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The data that obtained from the event segmentation task was represented in several
different ways. The total number of button presses is a variable that indicates both the size of a
participant’s event models and the number of times an event model is updated. Thus, this
variable reflects the number of different event models a participant forms, representing a
generalized overview of a participant’s event segmentation behavior, without sensitivity to event
location or content. This represents a general aspect of event segmentation behavior and can be
examined for small or large events, or no particular event size orientation.

Another variable examined was the number of prototypical events selected. Previous
research has found that observers tend to have high levels of agreement on where they place
event boundaries (Boggia & Ristic, 2015; Zacks, Swallow, Vettel, & McAvoy, 2006). Thus,
prototypical events represent the typical or normative events identified in a control group, and
the number of prototypical events represents the number of those agreed upon events that were
identified by any single participant. Prototypical events were determined using the results of a
control group of undergraduates without ADHD (n=31). These participants performed the exact
same event perception task as those in the experimental group, and they were recruited from the
same system without special attention to ADHD status. The clip was broken down into 1-second
intervals, and the participants’ button presses were coded into these intervals. The average
number of button presses per 1-second interval was determined, and prototypical events were
identified by those 1-second intervals with the highest number of button presses (+2 standard
deviations above the mean number of button presses per unit of time (as per Boggia & Ristic,
2015; Newtson & Engquist, 1976; Zacks et al., 2006). In the experimental groups, the number of
correct prototypical events was established by calculating the number of prototypical events that

each participant identified. This procedure was repeated for each condition (regular, small, and
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large).

Symptoms of ADHD: The Conner’s Behavioral Rating Scale - Self Report.

The Conner’s Behavioral Rating Scale-SR (CBRS-SR; Conners et al., 1997) was used to
assess the current level of ADHD symptoms. The CBRS-SR is a questionnaire-based rating
scale comprised of 187 items that assesses 9 areas of psychological dysfunction in individuals up
to 18 years of age. The items consists of a sentence about a symptom, and participants rated how
truly the item described applied to them: (0) Not true at all (Never, Seldom), (1) Just a little true
(Occasionally), (2) Pretty much true (Often, quite a bit), (3) Very much true (very often, very
frequently). The ADHD symptom subscales allow for the identification of symptoms of
inattention and hyperactivity/impulsivity. Examples of items related to ADHD symptomology
from the questionnaire are: “I have trouble waiting my turn”, “I interrupt other people”, “I make
careless mistakes” and “I have trouble concentrating”. The CBRS-SR has robust psychometric
properties (Test-retest reliability: 0.86; Internal Validity: Cronbach’s o = 0.88; Criterion validity:
Sensitivity = 81.4%, Specificity = 83.7%; Conners et al., 1997). This scale is a prominent
measure of ADHD and has been used to establish convergent validity for other measures of
ADHD. Furthermore, they have been used in diverse clinical and research applications (Collett,
Ohan, & Myers, 2003). While some participants were older than 18, many were also 17 or 18,
thus the measure was used for all participants to maintain consistency. Because some
participants in the study were not of an age included in the validation of this measure, potential
interpretation difficulties were avoided by using a symptom total raw score rather than a T-score.
Use of a raw score was further deemed to be appropriate for the research question, since
symptoms of ADHD would be examined continuously as a mediator and not used in a clinical

context.



EVENT PERCEPTION AND ADHD 64

Social functioning: Social skills.

Social skills were assessed using the Social Skills Improvement System — Self-Report. The
SSIS-SR has been shown to have good reliability (test-retest reliability = 0.81) and internal
consistency (alpha = 0.8; Gresham, Vance, Elliot, & Cook, 2011). This scale is a
multidimensional measure of various types of social skills (Gresham et al., 2011). Participants
are asked to rate a series of statements on a 4 point Likert scale (N = not true, L = little true, A =
a lot true, and V = very true) to assess the frequency at which they experience certain events or
behaviors (Gresham et al., 2011). The SSIS-SR includes questions such as: “I feel bad when
others are sad,” “I listen when others speak,” and “I exclude others.” The items of this measure
result in a social skills total score (herein referred to as Social Skills), made up of a variety of
subscales that assess prosocial behaviors (communication, cooperation, assertion, responsibility,
empathy, engagement, and self-control), as well as a problem behavior score that assesses
negative social behaviors (herein referred to as Problem Behaviors).

Procedure

Participants were welcomed to the lab and asked to sign a consent form. From there,
participants were seated at a computer and given instructions for the event segmentation task.
Up to four participants at a time could complete the experiment simultaneously in the same
room, separated by wall dividers. Afterwards, participants filled out the Conner’s CBRS and the
SSIS-SR. Finally, participants were fully debriefed upon completion of the data collection.

Each experimental session lasted approximately an hour.

Part A: Results

Participants
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Of the 83 participants, 38 reported a previous diagnosis of ADHD, while 45 reported no
previous diagnosis of ADHD. There were 15 males and 68 females. The participants ranged in
age from 17-25, with a mean age of 18.95 years. In terms of first language, 76.6% reported
English, 9.1% reported French, 3.9% Chinese, 7.8% Arabic, and 2.6% other. Due to the
discrepant number of males and females, gender was used as a covariate in the mediation
analyses to examine gender effects.

Data Preparation: Main Study Variables

The main study variables were symptoms of inattention and hyperactivity measured via
raw scores of the inattention and hyperactivity/impulsivity subscales from the Conner’s-CBRS,
Social Skill and Problem Behaviors from the SSIS-SR, and six event segmentation variables
from the event segmentation task: total number of button presses in the regular (variable 1a),
small (variable 2a), and large conditions (variable 3a), and the number of prototypical events in
the regular (variable 1b), small (variable 2b), and large conditions (variable 3b). A Shapiro-
Wilks test determined that all six of these event segmentation variables were non-normally
distributed (p<0.01), determined to be due to outliers. To address this, a winsorization procedure
was used to normalize the data. Mean and standard deviations of main study variables after this
procedure are presented in Table 1.

Simple Correlations

To determine which event segmentation variables were related to both the outcome
variable and the mediator variable, simple correlations were compared among all variables of
interest (Table 2). Though there is debate in psychological sciences regarding the
appropriateness of this approach, the initial inspection of correlations to determine which

variables to include in the mediation was decided on in order to maximize power. Correlations
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indicated that only the number of button presses in the regular condition (variable 1a) was both
related to symptoms of inattention and hyperactivity as well as social skills total. Thus, these
variables were used in the mediation analyses.

Mediation Analyses

To test weather event segmentation differences on variable 1a were associated with social
skills through ADHD symptoms, a series of simple mediation analyses were conducted. A
bootstrapping, bias corrected, 10000 sample method was used (Hayes, 2009). The first model
we tested was with variable 1a as the predictor, inattention as the mediator, and social skills total
as the outcome. We also tested the model with the other symptom (hyperactivity) as a covariate,
and the reverse model, where the mediator and predictor variable were reversed. Next, we tested
the second model with variable 1a as the predictor, hyperactivity as the mediator, and social
skills total as the outcome. Again, we also tested the model with the other symptom (inattention)
as a covariate, and a third model with the mediator and predictor variable reversed. In all
models, we controlled for age and gender. The results of all of these analyses are presented in
Table 3.

Mediation analyses revealed that symptoms of inattention and hyperactivity both
independently acted as mediators in the relationship between event segmentation and social
skills. Specifically, increased number of presses in the regular event segmentation condition
predicted higher levels of both symptoms of inattention and hyperactivity, which each in turn
predicted a lower social skill score. In the models where the other symptom was controlled for,
these mediations became non-significant. When the mediator and the predictor were reversed,

again the mediations become non-significant.
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Part B: Methods
Participants
22 youth between the ages of 11 and 17 years old were recruited from the community via

posters in approved community locations, Facebook advertisements, and word of mouth. The
University of Ottawa Board of Ethics approved this research, and all participants gave their
signed, informed consent to participate. Participants under the age of 14 provide their assent,
while their parents provided consent.
Materials

Event segmentation task. Participants performed an event segmentation task with a 2-
minute clip from Degrassi. The clip involved a scene where a character arrived at a pool party
and joined a small group conversation, followed by a discussion among a group of boys about
who had made it onto the basketball team after tryouts. This clip was chosen for its
appropriateness with this age group and its inclusion of social scenes. The task was the same as
in Part A, but instructions were slightly altered for the age group: “You will now see a clip from
a TV show. Your job is to find important events. When you do, press the spacebar to show
when one important event ends and another one begins.” The instructions for the large and small
condition differ slightly from the normal condition; they read “This time, your job is to find
BIG/SMALL important events. When you do, press the spacebar to show when one big/small
important event ends and another one begins.” These conditions were counterbalanced. As in
Part A, the definition of “important” was not explicitly given, even when asked by participants,
as the objective of the instructions is to elicit spontaneous event segmentation behavior.

The data obtained from this event segmentation task mirror those found in Part A.

However, due to the small sample size, only the event segmentation variable that was found to be
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significantly correlated to symptoms of ADHD and social skills in Part A was included here: the
total number of button presses in the regular condition.

Symptoms of ADHD: The Conner’s Behavioral Rating Scale - Self Report.

The CBRS-SR was used to assess the current level of ADHD symptoms. An overview of
the questionnaire was provided in Part A. Raw scores were used to maintain consistency with
Part B, and again was deemed appropriate due to the research question.

Social functioning: Social skills.

Social skills were assessed using the SSSIS-SR. An overview of the questionnaire was
provided in Part A.

Procedure

Participants and their parents were welcomed to the lab and asked to sign an assent
and/or consent form. From there, participants were seated at a computer and given instructions
for the event segmentation task. Up to four participants at a time could complete the experiment
simultaneously in the same room, separated by wall dividers. Afterwards, participants filled out
the Conner’s CBRS and the SSIS-SR with assistance from the experimenter if needed. Finally,
participants were fully debriefed upon completion of the data collection. Each experimental

session lasted approximately an hour.

Part B: Results
Participants
A total of 22 participants ranging in age from 11-17 (M=13.9; Nmaie=7, Nfemale=15;
Napup=8, Napnup=14) were recruited. A t-test revealed no significant difference in age based on

previous ADHD diagnosis (t=-1.14, p>0.05) or gender (t=-08, p>0.05). However, a Pearson
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Chi-Squared test revealed significant differences between genders on previous ADHD diagnosis
(X°=10.8, p<0.01; NinateapHp=6, NtemaleapHD=2).
Data Preparation: Main Study Variables

The main study variables were: 1) symptoms of inattention and hyperactivity measured
via raw scores from the inattention and hyperactivity/impulsivity subscales from the Conner’s-
CBRS; 2) The total number of button presses in the regular condition (variable 1a) for event
segmentation; 3) problem behaviors, positive behaviors, and total social skills based on the SSIS-
SR subscales. A Shapiro-Wilks test determined all of these variables were normally distributed
except for the raw hyperactivity symptom score variable and the event segmentation variable 1a
(p<0.05), determined to be due to outliers. A winzorization procedure was used to address this.
Means and standard deviations are presented in Table 4. Due to the size of the sample, including
gender as a covariate in the analyses was not pursued, and results should be interpreted with
caution. Also due to the sample size, exploration of simple correlations was used instead of a
mediation approach.
Correlation Analysis

Simple correlations were used to explore the association between these variables in the
early adolescent group (Table 4). Event segmentation in the regular condition was significantly
associated with hyperactivity, but not inattention. In addition, this event segmentation variable
was closely approaching significantly associated with problem behaviors (p=0.051), but was not
significantly related to positive behaviors or the social skills total. Overall, these correlations

demonstrate a similar trend to the relationships among these variables in the older adolescent

group.



EVENT PERCEPTION AND ADHD 70

Discussion

The results of the mediation analyses with late adolescents revealed that increased
inattention and hyperactivity mediated the relationship between event segmentation and self-
reported social skills. Specifically, as the number of events perceived in the regular condition
increased (represented by the number of button presses in that condition), symptoms of
inattention and hyperactivity also significantly increased, which was then significantly associated
with decreased social skills. What does this result signify? More frequent pressing in the event
segmentation task is indicative of perception of an increased number of events. Additionally, in
comparison to individuals who press the button less frequently, those who press the button more
frequently perceive smaller events, over shorter timescales, which therefore contain less
information. In our late adolescent sample, this was related to symptoms of inattention and
hyperactivity. When considering the cognitive deficits of those with ADHD, several possible
explanations for this emerge. Event perception deficits such as these may emerge due to faulty
online-monitoring of incoming information and deficient working memory updating that affects
the event perception system. It is also possible that individuals with ADHD experience these
event segmentation deficits due to deficiencies in the sense of time, a notion that has been
suggested by some researchers (Barkley, Koplowitz, Anderson & McMurray, 1997), which in
turn could affect their perception of events across time.

Our findings support the notion that event perception deficits are related to symptoms of
ADHD, but also clarify that it may be more apt to consider that these event perception
disturbances predict symptoms of inattention and hyperactivity rather than vice versa, as
evidenced by the non-significant finding when the role of the mediator and predictor were

reversed, which is consistent with findings from Bunford et al. (2015). Although a longitudinal
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design would be necessary to confirm this interpretation, Event Segmentation Theory helps to
explain why increased perception of smaller events over shorter timescales may result in
increased inattention and hyperactivity. According to EST, when incoming information is
consistent with the event models held in working memory, there is no new event perceived. As
such, the time between event boundaries provides an opportunity for the down regulation and
conservation of cognitive resources, including attention. When incoming information is no
longer consistent with the information contained in the event model, prediction errors increase,
which is experienced by the individual as the perception of a new event. At these event
boundaries, attention and other cognitive resources are up regulated once again in order to
facilitate processing of incoming information. This phenomenon has been supported by fMRI
research that has demonstrated increased changes in neural activity at event boundaries in brain
regions associated with processing human motion and action (Zacks et al., 2001). In the case of
individuals who perceive more events, their cognitive resources, including attention and behavior
regulation, are likely to be redirected more frequently to events that contain less information.
Thus, the event perception system is directly related to the regulation of attention and action
control, which provides an explanation for the relationship between event perception and
symptoms of ADHD in our results.

Furthermore, our results also indicate that the subsequent increases in inattention and
hyperactivity are then associated with decreased social skills. In previous research, the notion
that social difficulties amongst those with ADHD are directly related to the symptoms of ADHD
has been somewhat in competition with the notion that these social difficulties may be related to
cognitive processing. These results add to the emerging literature, such as the study by Bunford

et al. (2015), that suggests that it is not either or, but rather a combination of both cognitive
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deficits and symptoms of ADHD, that are related and act together to influence social functioning.
In this study and in that of Bunford et al. (2015), results suggest a distinct direction of the
relationship between these variables such that cognitive processing predicts symptoms of
ADHD, which then go on to affect various aspects of social functioning.

Interestingly, when the other symptom was used as a covariate to control for its effects,
the mediation models became non-significant, a finding that also replicates those of Bunford et
al. (2015). One reason for this may be that the models became non-significant due to the high
correlation (e.g. collinearity) between symptoms of inattention and hyperactivity in our sample.
Another interpretation may be that event perception deficits do not have unique effects on
symptoms of inattention and hyperactivity, but rather that there is a collective effect on both
symptoms. The latter interpretation is consistent with both the notion that the symptoms
themselves are related, and event segmentation theory itself, which demonstrates how attention
and inhibition/behavior regulation (via action-control) may be related and affected
simultaneously.

In many ways, our results replicate and support the findings of Bunford et al. (2015)
insofar as our models similarly suggest that symptoms of inattention and hyperactivity mediate
the relationship between cognitive functions and social impairment, as well as the reverse models
and the models including the other symptom as a covariate being non-significant. However, our
methodology did differ in a very meaningful way. In comparison to their measures of working
memory and inhibition, our cognitive task of event segmentation captured social cognition,
which includes both elements of working memory and inhibition (via action-control) in the
context of social information processing. In addition, our task measured real-time processing,

while also providing increased ecological validity through the presentation of stimuli with social
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interactions. In addition to these methodological advantages, we were able to capture identical
effects for both symptom types. This is beneficial because it provides a potential avenue for
intervention that does not require separate strategies for each symptom type, but could rather be
utilized for all individuals with ADHD regardless of which specific symptom type they
experience. This is particularly appealing because of the diversity of symptom presentation
among those with ADHD (APA, 2013). The nature of the event segmentation task itself makes it
a promising avenue for intervention, as movie stimuli can be selected to be socially relevant and
close to real-life interactions, while also providing a possible avenue for computer-based
instruction and practice.
Developmental Effects

In a preliminary investigation of developmental effects, a small sample of early
adolescents were recruited to the study. Aside from a selection of movie stimuli that were more
appropriate to this age range, methodology was identical. Only correlation analyses were
pursued, due to low power associated with the sample size. Interestingly, results revealed both
similarities and notable differences. First, the correlational analyses with early adolescents
revealed that symptoms of hyperactivity only were significantly associated with event perception
and social behavior, rather than both symptoms. This may reflect age-expected variations in
symptom presentation, as it is typical for younger individuals with ADHD to present with
increased symptoms of hyperactivity, and for older individuals with ADHD to present with
increased symptoms of inattention (APA, 2013). Similarly, it is common for symptoms of
hyperactivity to be recognized more quickly and as more problematic in younger individuals

with ADHD (APA, 2013). It is therefore possible that in our sample, those with ADHD
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presented with more symptoms of hyperactivity than inattention, and that this is why we
observed effects only for hyperactivity.

Furthermore, while event segmentation and symptoms of ADHD were significantly
related to positive social skills in late adolescents, they were significantly related with problem
behaviors in younger adolescents. This likely reflects the same phenomenon as mentioned
above, as it is well established that symptoms of hyperactivity are more reliably related to
difficulties with problem behaviors, while symptoms of inattention are more reliably related to
problems with social skills. As reviewed in the introduction, research has supported that
inattentive symptoms have a significantly greater association with passive behavior, more poor
social skills, and decreased prosocial behavior, while hyperactive/impulsive symptoms have a
significantly greater association with aggressive behavior, frequent interruptions, emotional
dysregulation, and being disliked by peers (Maedgen & Carlson, 2000; Wheeler & Carlson,
1994; Cuningham & Siegel, 1987).

Despite these age-related differences, the results show a similar trend as those with older
adolescents. Results supported associations between event perception, a symptom of ADHD,
and a trend towards significance in associations with social behavior. Although this is a small
sample and only a preliminary look at this phenomenon in younger adolescents, our findings
suggest that the relationship between event perception, symptoms of ADHD, and social
functioning are likely to operate in largely the same fashion as in older adolescents while also
evidencing age-related differences that reflect those that are considered characteristic of the
disorder.

Limitations and Future Research
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The current study demonstrates for the first time the relationship between event
perception, symptoms of ADHD, and social impairment. It departs from previous literature on
social impairments among those with ADHD by utilizing novel methodology, using a social
cognitive approach that assesses real-time processing and has increased ecological validity. The
potential for this task to be used for intervention must be further explored, such as by studies that
investigate whether event perception can be instructed, and whether such instruction leads to
stable improvements over time that are related to changes in symptoms of ADHD and social
impairment. In addition, it would be strongly recommended to consider replicating these
findings using a greater number of movie stimuli with a variety of social content.

The current study consisted of a very restrictive sample of those with ADHD symptoms.
First, the late-adolescent sample consisted of undergraduate students, which may be considered a
higher functioning and older subset of the entire population of those diagnosed with ADHD.
Second, the sample was biased towards females, potentially due to the recruitment strategy
focusing on first year psychology courses. Second, the early adolescent sample was very small.
While it is important to acknowledge the shortcomings of the samples used that may affect
generalizability, in the case of the late adolescents, and power, in the case of the younger
adolescents, it is also significant to note that the findings remained significant when controlling
for age and gender, and that in spite of these sample biases, we were able to replicate the
overarching findings of Bunford et al. (2015). The similarities in the findings between this study
and that of Bunford et al. (2015) suggest both that the current study is likely to be valid in spite
of limitations, and that the mediating effect of the symptoms of ADHD in the relationship
between cognitive functioning and social impairment is replicable and robust across ages and

sample types. Nonetheless, the results from this particular study would be strengthened from
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future research investigating the relationships among event segmentation, symptoms of ADHD
and social impairment in a wider sample of those with ADHD, including undergraduate students

in different courses, samples recruited from clinics and the community, and a younger age group.

Summary

The goal of this study was to establish the relationship among event perception, a novel
approach to social cognition, symptoms of ADHD, and social skills in early and late adolescents.
Results revealed an association between increased event perception and decreased social skills in
late adolescents, and increased problem behaviors in early adolescents. This relationship was
mediated by both symptoms of inattention and hyperactivity for the late adolescents, and
symptoms of hyperactivity for the early adolescents. This mediation model is consistent with
prior research examining the cognitive mechanisms associated with symptoms of ADHD and
social functioning (e.g. Bunford et al., 2015), which confirms past research while also
introducing a novel approach to investigating this topic. While these results are cross-sectional
and should be interpreted with caution, the findings point to the utility of the event perception
perspective in examining impairments related to ADHD, and suggest further research on this

topic.
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Appendix
Table 1

Mean and Standard Deviation of Part A Main Variables

Variable Mean SD

Symptoms of Inattention Raw Score  15.74  7.60

Symptoms of Hyperactivity Raw 10.14 7.00
Score

Social Skills (SSIS-SR) 69.29 27.05
Problem Behaviors (SSIS-SR) 2891 12.64
Variable 1a 0.90 1.10
Variable 2a 2.94 1.77
Variable 3a 191 1.04
Variable 1b 0.03 0.18
Variable 2b 0.62 0.83

Variable 3b 0.38 0.55
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Table 2

Bivariate Correlations Among Main Study Variables

78

1 2 3 4 5 6 7 8 9 10
1. Inattention X
2. Hyperactivity A2** X
3. Social Skills -66**  -.60** X
4. Problem Behaviors 687** .662** -498** X
5. Regular 2T * 26* -24* 207 X
6. Small .07 19 -14 119 42%* X
7. Large 19 18 -12 15 33*%*  A47** X
8. Prototypical Regular 14 15 -12 106 .30* 14 A3 X
9. Prototypical Small A1 15 -.08 003  .29*  54**  28*%*  42** X
10. Prototypical Large .05 .05 -.15 091 .22* 25* 23* 10 266* X

*p<0.05, **p<0.01
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Table 3
Bootstrapping Statistics for the Mediation Models with Inattention and Hyperactivity as Mediators Between Event Segmentation and
Social Skills
2 b(YX, . . Indirect Effect Controlling
R F p  b(MX) M) p Indirect Effects Indirect Effect of Reversed for Other Symptom

pe SE  95% Cls pe SE 95% Cls pe SE 95% Cls

IA as Mediator

Event

. 045 16.05 0.0 1.99 0.01 200 038 -453 190 [-8.30,-90] -0.00  0.00 [-012,00] -0.07 086 [-2.39,1.07]
Segmentation

H/1 as Mediator

Event

) 037 1132 00 2.11 <0.01  -021 040 -443 178 [-8.16,-1.23] -0.09 0.0 [-.37,.06] 060 058  [-2.34,0.13]
Segmentation

The macros provide a 95% confidence interval around the indirect effect. When zero is not in the 95% confidence interval, it can be
concluded that the indirect effect is significantly different from zero at p<0.05 (two tailed)

B(MX) is the effect of the predictor on the mediator, b(MX) is the effect of the predictor on the outcome while controlling for the
mediator, pe is point estimate, IA is Inattention, H/l is hyperactivity/impulsivity, Event Segmentation is the number of button presses
in the regular condition.
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Table 4

Mean and Standard Deviation of Part B Main Variables

Variable Mean SD
Symptoms of Inattention Raw Score 1164 7.14
Symptoms of Hyperactivity Raw Score 8.41 5.80
SSIS-SR Total Score 69.59 31.60
SSIS-SR Problem Behavior Score 1164 7.15
ES la 2.68 2.60
Table 5

Bivariate Correlations Among Main Study Variables Part B

1 2 3 4 )
1. Inattention X
2. Hyperactivity .7158** X
3. Social Skills -.29%* .66-9** X
4. Problem Behaviors T797* 765*%* - 793** X
5.ES 1la 211 438* -.381 4200 x

*p<0.05, **p<0.01, "=.051

80
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The overarching goal of this dissertation was to investigate ADHD symptoms and related
social impairment from the perspective of event perception. Event perception is an emerging
topic in cognitive science, with noteworthy potential applications in clinical psychology. In
particular, the overlap between the mechanisms theorized to be involved in event perception and
those known to be involved in ADHD (e.g. working memory, attention) made a compelling case
for examining ADHD from this lens. As the scientific understanding of ADHD continues to
evolve, it is crucial to examine this disorder using new approaches in order to continue to
progress theories, methodologies, and conceptualizations of the disorder.

Indeed, the findings reported in the studies in this dissertation clearly point to potential
event perception differences among undergraduates with ADHD, in addition to associations with
both ADHD symptoms and social skills that persist when controlling for gender and age. Results
from these studies suggest that undergraduates with a previous ADHD diagnosis have impaired
ability to perceive large events over longer time frames, resulting in them breaking down social
information into smaller event units than their peers when oriented to large events. While these
group differences emerged in study 1, results from study 2 highlighted associations between
ADHD symptoms, social impairment, and neutral event perception without any size orientation.
Here, ADHD symptoms were significantly positively related to increases in the number of events
perceived in this no-size condition, which was in turn significantly negatively related to social
skills.

Across these two studies, the results are at the same time consistent and discrepant. In
both cases, ADHD diagnosis and/or symptoms were associated with perceiving an increased
number of events. However, in study #1 the association was with events in the large condition,

and in study #2 it was with events in the no-size condition. One reason for this may be the
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research design. In study #1, group differences were investigated based on previous ADHD
diagnosis status, while in study #2, ADHD was examined as a continuous variable via symptom
scores. Therefore, the difference in event perception deficits that emerged between these studies
may be due to statistical differences related to the way ADHD was measured. Another reason
may be related to the power of the statistical findings. Both studies suffered from power issues.
In the first, the sample size was adequate only to detect a moderate effect size, such as the main
significant result that was found in the large condition. This significant result in the large
condition had a power of 75%, which is just shy of the generally acceptable 80%. The group
differences in the regular condition also had a moderate effect (though smaller than the large
condition), though they were nonsignificant, and the power here was only 48%. This leaves a
considerable chance that a true effect was missed in this condition. If this was the case, the
effects in the two studies would more closely replicate each other. A replication of Study 1 was
attempted with the data from Study 2, by running an ANOVA to test the difference in means
across the conditions. All of the results were nonsignificant, but this is also likely due to power,
as the sample size in each group was about half that of the groups in Study 1.

Despite these differences in results, in both studies there was a clear pattern in which
ADHD was related to increased event perception identification. This pattern was also observed
in the preliminary youth group. As such, the main finding of this study is that those with ADHD
tend to perceive a greater number of events over smaller timescales, and that this is related to
symptom level and reduced social functioning. Clarifying the degree to which this effect
emerges in different conditions and across different movies would be an excellent avenue for

future research, which will be discussed further in the next section.
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The phenomenon of increased event identification in relation to ADHD diagnosis or
symptomatology has several potential explanations. First, event segmentation theory proposes
that event perception is related to attentional processes (Kurby & Zacks, 2008). It is suggested
that attention processes are up-regulated during event boundaries and down-regulated during
events in relation to the need for processing of incoming stimuli (Coull & Nobre, 1998; Nobre,
2001). It has been found in past research that ADHD is characterized by deficits in attention
regulation; as such, it is possible that the increased event identification that was observed across
both of these studies is due to inappropriate attention regulation.

Similarly, another explanation lies in the role of working memory. According to EST,
event models are held in working memory while the information that is being processed matches
that event model. When the event perception system is working properly, event models are
updated only when incoming information becomes discrepant with the event model in working
memory. As working memory deficits are commonly documented among those with ADHD
(Gau & Shang, 2010; Pennington & Ozonoff, 1996; Toplak et al., 2009), it is possible that poor
working memory affects the event perception system by affecting the degree to which
individuals with ADHD can maintain event models in working memory. This would result in
individuals with ADHD perceiving more events due to more frequent event model updating that
is caused by poor working memory abilities.

Finally, another possible explanation is that individuals with ADHD experience more
frequent event model updating due to deficiencies in their perception of time. Temporal
information processing, the perception and representation of time, is a cognitive ability that
allows for the organization of events and actions, as well as prediction of future events (Toplak,

Dockstader, & Tannock, 2006). This cognitive skill has overlap with aspects of event
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perception, not just in the timing aspect that is involved in identifying small and large events, but
also the perceptual organization and prediction components that are inherent within the EST
model. Indeed, temporal information processing issues have been documented among those with
ADHD, such as duration discrimination and finger tapping (Barkley, Koplowitz, Anderson &
McMurray, 1997; Barkley et al., 2001; Toplak et al., 2006). The event perception differences in

relation to ADHD that were observed in these studies may reflect either of these issues.

While three distinct interpretations of our results were offered above, it is likely that all
ring true in some form. Cognition is not unilateral, but rather a complex interaction of processes.
Indeed, what is particularly compelling about the event perception approach is the integration of
many aspects of cognition, which arguably provides a holistic, unified perspective of cognitive
functioning. This also lends itself well to potential interventions, as several aspects of cognition
can be targeted in a single task. Currently, pharmacological intervention, parent-management
training, and cognitive-behavioral interventions are viewed as most effective interventions for
those with ADHD, but the degree to which each of these treatment options produces meaningful
reductions in ADHD symptoms and associated impairments alone or in combination continues to
be debated (Daley et al., 2014; Fabiano et al., 2015; Van der Oord et al., 2008 2008; Young et
al., 2016).

However, none of these intervention options have reliable effects on social functioning,
and only medication has a reliable effect on cognitive deficits. In terms of cognitive functioning,
some studies do report short-term cognitive benefits of ADHD medication (e.. Barnett et al.,
2001; Holmes et al., 2010; Mehta, Goodyer & Sahakian, 2004; Wong & Stevens, 2012), but the
long-term effects are largely unstudied. In terms of social functioning, pharmacological

interventions and social skills training do not produce consistent benefits on long-term social
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functioning (de Boo & Prins, 2007; Greenhill et al., 1999; Langberg & Becker, 2012; Ryan et al.,
2011; Whalen & Henker, 1991). Since then, researchers have been actively exploring and
developing new interventions targeted at the cognitive and social difficulties of those with
ADHD, such as working memory training (Klingberg et al., 2005), parent-delivered social skills
interventions (Wilkes-Gillan et al., 2016), play-based interventions (Barnes et al., 2017), and
peer-based interventions (Mikami et al., 2013).

At present, there is a need for continued investigation of the underlying nature of social
difficulties among those with ADHD, as well as novel intervention methods to address these
social difficulties across the lifespan. The findings from this dissertation point to event
perception as a possible avenue for intervention in the social domain. For instance, computer-
based event perception tasks may be implemented to practice identifying meaningful events.
Alternatively, instruction on how to identify meaningful events and prompting to do so during
social interactions may be suitable additions to current social skills training programs. In order
to explore these possibilities, it will first be important to establish whether event perception skills
can be improved upon with practice and/or instruction, and whether improvements are related to
ADHD symptom reductions and/or social skill improvements. These, and other future areas of
research, are addressed in the section below.

Limitations and Future Directions

Despite the novelty and significance of the findings presented in this research, there are
limitations to these studies worth addressing to design and implement future studies.

Stimuli, Methodology & Design.

The study of event perception is relatively new, and may still be considered an emerging

topic, particularly in the realm of clinical psychology. As such, this methodology would benefit
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from continued rigorous experimentation. For instance, to our knowledge, it is unclear how
event perception may differ among typically developing individuals across the lifespan and
across different types of video stimuli. Therefore, it would be worthwhile to establish
“normative” event perception patterns for different types of movies, of different lengths, in order
to in future compare to individuals with ADHD. This particular set of studies would benefit
substantially from use of a wider range of video stimuli to fully explore the deficits among those
with ADHD and their relation to social impairments.

In these studies, we attempted to uncover event perception deficits among those with
ADHD in relation to different sized events, a feature of event perception that relates to the
hierarchical structure of events - that is, the degree to which individuals are able to identify small
events in relation to large ones. Although our analyses allowed us to compare results across these
conditions, future research would benefit from exploring approaches that allow for specific
measurement of the hierarchical effect. In a recent email with Dr. Zacks, an active researcher in
the domain of event perception, alternative mathematical approaches to measuring the
hierarchical effect were suggested (personal communication, August 13th, 2018). For instance,
alignment approaches would involve calculating the distance between small and large events.
Investigating the validity of these approaches among those with and without ADHD would be a
promising future study.

Study 2 was designed as a cross-sectional mediation analysis to investigate the
relationship between event perception, ADHD symptoms, and social functioning. This is
consistent with the design of Bunford et al. (2015), who conducted a study of similar design
investigating the relationship among cognitive functioning, ADHD symptoms, and social

functioning. A longitudinal study would be a necessary next step to support the mediation model
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presented in Study 2 and determine causal relationships. Likewise, a longitudinal study would
provide evidence for the utility of event perception as a future potential treatment option by
determining whether event perception predicts symptoms of ADHD and social impairment over
time. Furthermore, investigating the degree to which event perception can be improved with
practice or specific instruction, whether improvements are stable across time, and whether those
improvements lead to changes in symptomatology or social functioning at a later date would be a
promising approach to further this line of inquiry.

Finally, in both studies, the design used involved having up to four participants in the
testing room at once to complete the event perception task. While it is possible that this set up
was problematic for individuals prone to distraction, measures were put in place to minimize
these effects. The room is designed to minimize distractions, as there are individual sliding walls
that can extend to block the view from one cubicle to the next. In addition, participants were
wearing headphones to hear the movie clips that also served to block out extraneous noise.
Finally, a research assistant was monitoring the participants through a visual system throughout
the task in order to note if they appeared to remain on task. These notes were carefully
considered during the data cleaning phase in the case that a participant was deemed too
distracted to be engaged in the task.

Samples.

The large majority of participants included in these studies were undergraduate students
in first year psychology classes. Undergraduates were chosen as the main focus of this
dissertation for several reasons. First, undergraduates with ADHD are more frequently being
recognized as an at-risk group: research has found that students with ADHD symptoms show

decreased functioning in several areas of college adjustment, lower levels of self-reported social
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skills and self-esteem, greater academic performance concerns, depressive symptoms, social
concerns, emotional instability, and substance use (Blase et al., 2009; Rabiner, Anastopoulos,
Costello, Hoyle, & Swartzwelder, 2008; Shaw-Zirt, Popali-Lehane, Chaplin, & Bergman, 2005).
Because of these known risks, undergraduate students with ADHD are an important population
to study. In addition, as these were the first set of studies to look at this topic among those with
ADHD, it was deemed appropriate to begin these investigations with a sample consistent with
samples used in recent research on event perception. The ISPR system used for recruitment
would also ensure high levels of participation and larger sample sizes needed for statistical
power. A significant effort was made to extend this research to a youth sample using
community-based recruitment methods approved by the University of Ottawa Research Ethics
Board: word of mouth and posters in approved community locations. Unfortunately, over the
course of two years, these methods did not produce a large sample, and the findings from Study
2 Part B are considered very limited. Overall, the findings within Study 1 and Study 2 are not
generalizable beyond an undergraduate sample. Given the compelling evidence in these studies
showing event perception differences among those with ADHD, future research would benefit
substantially from recruiting methods targeting a wider audience, including community, clinical,
and youth populations.

ADHD Diagnosis and Self Report.

The most rigorous means of confirming an ADHD diagnosis in clinical research is to
include a comprehensive clinical interview and administration of relevant self-report
questionnaires. For these studies, the research questions and purpose of the project were
carefully considered during the design phase to assess the cost and benefit of this approach. It

was determined that given the aims of the project, the originality of the approach, and the need
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for sizeable samples in each study, that it would be most appropriate to utilize self-report of
previous diagnosis. Utilizing self-report of previous diagnosis remains a common approach for
investigating undergraduates or college students (e.g. Rabiner et al., 2008; Reaser, Prevatt,
Petscher, & Proctor, 2007). We made efforts to mitigate potential negative effects associated
with using a self-reported diagnosis. For instance, in Study 2, diagnostic groups were confirmed
using the raw scores from the CBRS-SR. In Study 2, ADHD symptoms were investigated
continuously, making the diagnosis only useful for ensuring a representation of the full spectrum
of symptom presentation.

In these studies, self-report was also used to assess current symptomatology and social
functioning. Much research has documented that children with ADHD are not valid reporters of
their own symptoms (e.g. Hoza et al., 2004; Hoza, Pelham, Dobbs, Owens, & Pillow, 2002;
Owens, Goldfine, Evangelista, Hoza & Kaiser, 2007). For this reason, the use of self-report is a
controversial approach in both research and clinical practice. In both settings, it is considered
the gold standard to collect information about symptoms and impairment from adults, such as
parents and teachers, who observe the child in various settings. This approach seemed less
advantageous in research with undergraduates, for whom parent and teacher ratings would likely
be 1) more difficult to collect and 2) less likely to be accurate, due to less frequent and close
contact than would be expected of younger samples. In planning Study 2 Part B, which used a
youth sample, efforts were made to obtain teacher and parent ratings of ADHD symptomatology
and social impairment. However, there was a very high rate of missing data from these
informants; therefore these findings were not reported.

When assessing the impact of using self-report in research, it is important to consider the

nature of self-report bias. Studies with children and adolescents with ADHD have found that
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they consistently under-report their own ADHD symptoms and impairments, demonstrating a
“positive illusory bias” (Owens et al., 2007). In the case of the studies presented here, this type
of self-reporting bias would thus underestimate the effects of event perception in relation to
ADHD symptoms, rather than overestimate them. In contrast, some research has shown that
adults with ADHD are actually the best reporters of their symptoms (Kooij et al., 2008). In
undergraduates, students seeking a new diagnosis may be more likely to overestimate their
symptoms and impairments (Barrett, Darredeau, Bordy, & Pihl, 2005; Harrison, 2006; Harrison,
Edwards, & Parker, 2007), but in our study, we recruited undergraduates with previous ADHD
diagnoses, making it less likely that they would benefit in any way from exaggerating their
symptoms. All together, it is not entirely clear that our undergraduate sample would be likely to
demonstrate self-report bias, or to what degree. However, it is believed that any self-report bias
would have limited the scope of our full understanding of the effects of event perception in
ADHD, as opposed to presenting an inflation of true effects.

Medication and Diagnosis History.

The effect of current or past medication use on event perception were not the focus of this
study, nor were the event perception deficits cross different types of ADHD diagnoses (e.g.
Inattentive, Hyperactive/lImpulsive, or Combined). However, it is still important to consider the
effects of these variables on the results. To control for any potential medication effects, we
requested that participants refrain from taking the ADHD medication prior to the study. While it
is theoretically possible that event perception differs based on long-term medication history due
to the neurocognitive effects of ADHD medications, these potential effects are still very much
unclear; while some studies do report short-term cognitive benefits of ADHD medication (e..

Barnett et al., 2001; Holmes et al., 2010; Mehta, Goodyer & Sahakian, 2004; Wong & Stevens,
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2012), others only report small effects (Advokat, 2010; Lakhan, & Kirchgessner, 2012), and the
long-term effects are largely unknown (eg. Konrad, Neufang, Fink, & Herpertz-Dahlmann,
2007; Vitiello, 2001). Likewise, the degree to which cognitive difficulties vary based on
diagnostic subtype also remains unclear (Mayes, Calhoun, Chase, Mink, & Stagg, 2009; Nigg,
Willcutt, Doyle, & Sonuga-Barke, 2005), as does the validity of the subtypes themselves (Bell,
2011). Now that event perception has been linked to ADHD diagnosis and symptoms in these
studies, investigating the effects of medication and diagnosis presentation on event perception
would be a valuable topic for future research to further our understanding of ADHD.

Other Mental Health Symptoms.

Although it is common for those with ADHD to have comorbidities (APA, 2013), it is
currently unclear to what degree other mental health symptoms associated with ADHD
contribute to social impairment. Although we collected symptomatology of other mental health
disorders via the CBRS-SR, including these in our mediation model as covariates was not
possible due to needs for statistical power. As such, it is possible that event perception may have
also been affected by other mental health symptoms. Before addressing the effect of other
mental health issues on the relationship between ADHD, event perception, and social
functioning, it is first important to broadly address the degree to which social impairment among
those with ADHD is related to other mental health issues, as well as the effects of other mental

health issues on event perception.

Summary

Aside from the main symptoms of ADHD, the disorder is also associated with a range of
functional impairments, such as social, emotional, and academic/occupational difficulties. The

social problems that are related to ADHD are of particular interest because of their lifelong
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impact. The cognitive processes underlying both the disorder and these associated social
impairments are still being carefully investigated. Introducing new approaches is an important
part of this scientific process. Event perception provides a unique perspective on the cognitive
and social deficits in ADHD and how they might be related, while also improving on previous
methodologies. The primary goal of this dissertation was to apply event perception to capture
the cognitive difficulties of ADHD and associated social impairments.F

The first study investigated whether event perception differed among those with ADHD
compared to those without, and results ultimately revealed that individuals with ADHD tend to
segment activity into a greater number of events. The second study sought to elucidate the social
difficulties associated with ADHD among early and late adolescents by examining the
relationship between event perception, symptoms of ADHD and social functioning. Findings
from this study supported a mediation model, where symptoms of ADHD mediated the
relationship between event perception and social skills. Results differed somewhat between
early and late adolescents, but overall supported the same conclusion. Altogether, results of the
two studies point to event perception differences associated with ADHD, as well as symptoms of
ADHD acting as mediators in the relationship between event perception and social impairment.

While there are limitations to the studies here, together they are the first attempt to use
event perception in the context of ADHD. The results contribute to current theoretical
conceptualization of ADHD, as well as suggest exciting potential avenues for future ADHD-

related inquiries and interventions.



EVENT PERCEPTION AND ADHD 103

References

Able, S. L., Johnston, J. A., Adler, L. A., & Swindle, R. W. (2007). Functional and psychosocial
impairment in adults with undiagnosed ADHD. Psychological medicine, 37(1), 97-107.
https://doi.org/10.1017/S0033291706008713

Advokat, C. (2010). What are the cognitive effects of stimulant medications? Emphasis on adults
with attention-deficit/hyperactivity disorder (ADHD). Neuroscience & Biobehavioral
Reviews, 34(8), 1256-1266.
https://doi.org/10.1016/j.neubiorev.2010.03.006

Allen, G., Buxton, R. B., Wong, E. C., & Courchesne, E. (1997). Attentional activation of the
cerebellum independent of motor involvement. Science, 275(5308), 1940-1943.
10.1126/science.275.5308.1940

Alvarez, J. A., & Emory, E. (2006). Executive function and the frontal lobes: A meta-analytic
review. Neuropsychology Review. 16(1), 17-42. http://doi.org/10.1007/s11065-006-9002-
X

American Psychiatric Association. (2013). DSM-V. American Journal of Psychiatry.
http://doi.org/10.1176/appi.books.9780890425596.744053

American Psychiatric Association. (2013). Neurodevelopmental Disorders. In Diagnostic and
statistical manual of mental disorders (5th ed.).

Andrade, B. F., Brodeur, D. A., Waschbusch, D. A., Stewart, S. H., & McGeg, R. (2009).
Selective and sustained attention as predictors of social problems in children with typical
and disordered attention abilities. Journal of Attention Disorders, 12, 341-352.

http://dx.doi.org/ 10.1177/1087054708320440



EVENT PERCEPTION AND ADHD 104

Angold, A., Costello, E. J., Farmer, E. M., Burns, B. J., & Erkanli, A. (1999). Impaired but
undiagnosed. Journal of the American Academy of Child & Adolescent Psychiatry, 38(2),
129-137. https://doi.org/10.1097/00004583-199902000-00011

Asherson, P., & Trzaskowski, M. (2015). Attention-deficit/hyperactivity disorder is the extreme
and impairing tail of a continuum. Journal of the American Academy of Child &
Adolescent Psychiatry, 54(4), 249-250. https://doi.org/10.1016/j.jaac.2015.01.014

Aylward, E. H., Reiss, A. L., Reader, M. J., Singer, H. S., Brown, J. E., & Denckla, M. B.
(1996). Basal ganglia volumes in children with attention-deficit hyperactivity disorder.
Journal of Child Neurology, 11(2), 112-115.
https://doi.org/10.1177/088307389601100210

Bagwell, C. L., Molina, B. S. G., Pelham, W. E., & Hoza, B. (2001). Attention-deficit
hyperactivity disorder and problems in peer relations: Predictions from childhood to
adolescence. Journal of the American Academy of Child and Adolescent Psychiatry, 40,
1285-1292. http://dx.doi.org/10.1097/00004583-200111000-00008

Bailey, H. R., Kurby, C. A., Giovannetti, T., & Zacks, J. M. (2013). Action perception predicts
action performance. Neuropsychologia, 51(11), 2294-2304.
https://doi.org/10.1016/j.neuropsychologia.2013.06.022

Balint, S., Czobor, P., Koml6si, S., Meszaros, A., Simon, V., & Bitter, I. (2009). Attention
deficit hyperactivity disorder (ADHD): gender-and age-related differences in
neurocognition. Psychological medicine, 39(8), 1337-1345.
https://doi.org/10.1017/S0033291708004236

Barrett, S. P., Darredeau, C., Bordy, L. E., & Pihl, R. O. (2005). Characteristics of
methylphenidate misuse in a university student sample. The Canadian Journal of

Psychiatry, 50(8), 457-461. https://doi.org/10.1177/070674370505000805



EVENT PERCEPTION AND ADHD 105

Barkley, R. (2015). Emotional dysregulation is a core component of ADHD. InR. A. Barkley
(Ed.), Attention-deficit hyperactivity disorder: A handbook for diagnosis and treatment
(4th ed., pp. 81-115).

Barkley, R. A. (1990). Attention deficit hyperactivity disorder: A handbook for diagnosis and
treatment. Guilford Press: New York.

Barkley, R. A. (1997). Behavioral inhibition, sustained attention, and executive functions:
Constructing a unifying theory of ADHD. Psychological Bulletin, 121(1), 65-94.
http://doi.org/10.1037/0033-2909.121.1.65

Barkley, R. A. (2002). Major life activity and health outcomes associated with attention-
deficit/hyperactivity disorder. The Journal of Clinical Psychiatry. 63(Suppl12), 10-15.

Barkley, R. A. (2003). Attention-deficit hyperactivity disorder. In E. J. Mash, & R. A. Barkley
(Eds.), Child psychopathology (2nd ed.) (pp. 75-143). New York: Guilford Press.

Barkley, R. A. (2006). The nature of ADHD, Part I. In R. A. Barkley (Ed.), Attention-deficit
hyperactivity disorder: A handbook for diagnosis and treatment (3rd ed., pp. 1-75). New
York, NY: Guilford Press.

Barkley, R. A., & Fischer, M. (2010). The unique contribution of emotional impulsiveness to
impairment in major life activities in hyperactive children as adults. Journal of the
American Academy of Child & Adolescent Psychiatry, 49(5), 503-513.
https://doi.org/10.1016/j.jaac.2010.01.019

Barkley, R. A., Anastopoulos, A. D., Guevremont, D. C. & Fletcher, K. E. (1991). Adolescents
with ADHD: patterns of behavioural adjustment, academic functioning, and treatment
utilization. Journal of the American Academy of Child and Adolescent Psychiatry, 30,

752-761. https://doi.org/10.1016/S0890-8567(10)80010-3



EVENT PERCEPTION AND ADHD 106

Barkley, R. A., Edwards, G., Laneri, M., Fletcher, K., & Metevia, L. (2001). The efficacy of
problem-solving communication training alone, behavior management training alone, and
their combination for parent—adolescent conflict in teenagers with ADHD and ODD.
Journal of consulting and clinical psychology, 69(6), 926.

Barkley, R. A., Fischer, M., Edelbrock, C. S., & Smallish, L. (1990). The adolescent outcome of
hyperactive children diagnosed by research criteria: I. An 8-year prospective follow-up
study. Journal of the American Academy of Child & Adolescent Psychiatry, 29(4), 546-
557. https://doi.org/10.1097/00004583-199007000-00007

Barkley, R. A., Guevremont, D. G., Anastopoulos, A. D., DuPaul, G. J., & Shelton, T. L. (1993).
Driving-related risks and outcomes of attention deficit hyperactivity disorder in
adolescents and young adults: A 3-5 year follow-up survey. Pediatrics, 92(2), 212-218.
http://pediatrics.aappublications.org/content/pediatrics/92/2/212. full.pdf

Barkley, R. A., Koplowitz, S., Anderson, T., & McMurray, M. B. (1997). Sense of time in
children with ADHD: Effects of duration, distraction, and stimulant medication. Journal
of International Neuropsychological Society, 3(4), 359-369.

Barkley, R. A., Murphy, K. R., & Bush, T. (2001). Time perception and reproduction in young
adults with attention deficit hyperactivity disorder. Neuropsychology, 15(3), 351-360.

Barkley, R., Koplowitz, S., Anderson, T., & McMurray, M. (1997). Sense of time in children
with ADHD: Effects of duration, distraction, and stimulant medication. Journal of the
International Neuropsychological Society, 3(4), 359-369.

Barnes, G., Wilkes-Gillan, S., Bundy, A., & Cordier, R. (2017). The social play, social skills and

parent—child relationships of children with ADHD 12 months following a RCT of a



EVENT PERCEPTION AND ADHD 107

play-based intervention. Australian occupational therapy journal, 64(6), 457-465.
https://doi.org/10.1111/1440-1630.12417

Barnett, R., Maruff, P., Vance, A., Luk, E. S. L., Costin, J., Wood, C., & Pantelis, C. (2001).
Abnormal executive function in attention deficit hyperactivity disorder: the effect of
stimulant medication and age on spatial working memory. Psychological
Medicine, 31(6), 1107-1115.

Baron, R.M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in social
psychological research: conceptual, strategic, and statistical considerations. Journal of
Personality Social Psychology, 51(6), 1173-82. Http://dx.doi.org/ 10.1037/0022-
3514.51.6.1173

Bauermeister, J. J., Shrout, P. E., Ramirez, R., Bravo, M., Alegria, M., Martinez-Taboas, A.,
Chavez, L., Rubio-Stipec, M., Garcia, P., Ribera, J. C. & Canino, G. (2007) ADHD
correlates, comorbidity, and imparment in community and treated samples of children
and adolescents. Journal of Abnormal Child Psychology, 35, 883-898

Bell, A. S. (2011). A critical review of ADHD diagnostic criteria: What to address in the DSM-
V. Journal of Attention Disorders, 15(1), 3-10.
https://doi.org/10.1177/1087054710365982

Ben-Pazi, H., Gross-Tsur, V., Bergman, H., & Shalev, R. S. (2003). Abnormal rhythmic motor
response in children with attention-deficit—hyperactivity disorder. Developmental
Medicine and Child Neurology, 45(11), 743-745.
https://doi.org/10.1017/S0012162203001385

Berquin, P. C., Giedd, J. N., Jacobsen, L. K., Hamburger, S. D., Krain, A. L., Rapoport, J. L., &

Castellanos, F. X. (1998). Cerebellum in attention-deficit hyperactivity disorder A



EVENT PERCEPTION AND ADHD 108

morphometric MRI study. Neurology, 50(4), 1087-1093.
https://doi.org/10.1212/WNL.50.4.1087

Bickett, L., & Milich, R. (1990). First impressions formed of boys with learning disabilities and
attention deficit disorder. Journal of Learning Disabilities, 23, 253-259.
Http://dx.doi.org/ 10.1177/002221949002300409

Biederman, J., Faraone, S. V., & Lapey, K. (1992). Comorbidity of diagnosis in attention-deficit
hyperactivity disorder. In G. Weiss (Ed.), Child and adolescent psychiatric clinics of
North America: Attention-deficit hyperactivity disorder (pp. 335-360). Philadelphia:
Saunders.

Biederman, J., Faraone, S., Milberger, S., Guite, J., Mick, E., Chen, L., Mennin, D., Marrs, A.,
Oullette, C., Moore, P., Spencer, T., Norman, D., Willens, T., Kraus, I. & Perrin, J.
(1996). A prospective 4-year follow-up study of attention-deficit hyperactivity and
related disorders. Archives of General Psychiatry, 53, 437-446.

Biederman, J., Monuteaux, M. C., Doyle, A. E., Seidman, L. J., Wilens, T. E., Ferrero, F. et al.
(2004). Impact of executive function deficits and attention deficit/hyperactivity disorder
(ADHD) on academic outcomes in children. Journal of Consulting and Clinical
Psychology, 72(5), 757—766. Hitp://dx.doi.org/ 10.1037/0022-006X.72.5.757

Biederman, J., Monuteaux, M. C., Mick, E., Spencer, T., Wilens, T. E., Silva, J. M., ... &
Faraone, S. V. (2006). Young adult outcome of attention deficit hyperactivity disorder: a
controlled 10-year follow-up study. Psychological medicine, 36(2), 167-179.
https://doi.org/10.1017/S0033291705006410

Birchwood, J. & Daley, D. (2012). Brief report: The impact of attention deficit hyperactivity

disorder (ADHD) symptoms on academic performance in an adolescent community



EVENT PERCEPTION AND ADHD 109

sample. Journal of adolescence, 35(1), 225-231.
https://doi.org/10.1016/j.adolescence.2010.08.011

Blachman, D. R., & Hinshaw, S. P. (2002). Patterns of friendship among girls with and without
attention-deficit/hyperactivity disorder. Journal of Abnormal Child Psychology, 30(6),
625-640.

Blase, S. L., Gilbert, A. N., Anastopoulos, A. D., Costello, E. J., Hoyle, R. H., Swartzwelder, H.
S., & Rabiner, D. L. (2009). Self-reported ADHD and adjustment in college: Cross-
sectional and longitudinal findings. Journal of Attention Disorders, 13(3), 297-309.
https://doi.org/10.1177/1087054709334446

Blasing, B. (2014). Segmentation of dance movement: Effects of expeFrtise, visual familiarity,
motor experience and music. Frontiers in Psychology, 5, 1500. http:// doi:
10.3389/fpsyg.2014.01500

Boggia, J. & Ristic, J. (2012). Looking at faces guides social perception. Poster session
presented at the annual meeting of the Cognitive Neuroscience Society, Chicago, IL.

Boggia, J., & Ristic, J. (2015). Social event segmentation. The Quarterly Journal of
Experimental Psychology, 68(4), 731-744. http://doi.org/10.1080/17470218.2014.964738

Brod, M., Johnston, J., Able, S., & Swindle, R. (2006). Validation of the adult attention-
deficit/hyperactivity disorder quality-of-life Scale (AAQoL): a disease-specific quality-
of-life measure. Quality of life research, 15(1), 117-129.

Brod, M., Schmitt, E., Goodwin, M., Hodgkins, P., & Niebler, G. (2012). ADHD burden of
illness in older adults: a life course perspective. Quality of Life Research, 21(5), 795-799.

Brod, M., Schmitt, E., Goodwin, M., Hodgkins, P., & Niebler, G. (2012). ADHD burden of

illness in older adults: a life course perspective. Quality of Life Research, 21(5), 795-799.



EVENT PERCEPTION AND ADHD 110

Brown, A., Ryan, J. & Rogers, M. (2018). Characteristics of undergraduates with previous
ADHD diagnosis. Poster accepted for the Annual Research Day of the Canadian ADHD
Resources Alliance in November, 2018.

Buckner, R. L. (2013). The cerebellum and cognitive function: 25 years of insight from anatomy
and neuroimaging. Neuron. 80(3), 807-815. http://doi.org/10.1016/j.neuron.2013.10.044

Buderath, P., Gartner, K., Frings, M., Christiansen, H., Schoch, B., Konczak, J. Timmann,D.
(2009). Postural and gait performance in children with attention deficit/hyperactivity
disorder. Gait & Posture, 29(2), 249-54. http://doi.org/10.1016/j.gaitpost.2008.08.016.

Bunford, N., Brandt, N., Golden, C., Dykstra, J., Suhr, J. & Owens, J. (2015). Attention-
Deficit/Hyperactivity Disorder Symptoms Mediate the Association between Deficits in
Executive Functioning and Social Impairment in Children. Journal of Abnormal Child
Psychology, 43(1), 133-147.

Bunford, N., Evans, S. W., & Wymbs, F. (2015). ADHD and emotion dysregulation among
children and adolescents. Clinical child and family psychology review, 18(3), 185-217.

Butler, R. (2000). What learners want to know: The role of achievement goals in shaping
information seeking, learning and interest. In C. Sansone & J.M. Harackiewicz (Eds.),
Intrinsic and extrinsic motivation: The search for optimal motivation and performance
(pp. 161-194). San Diego, CA: Academic Press

Cadesky, E. B., Mota, V. L., & Schachar, R. J. (2000). Beyond words: how do children with
ADHD and/or conduct problems process nonverbal information about affect?. Journal of

the American Academy of Child & Adolescent Psychiatry, 39(9), 1160-1167.



EVENT PERCEPTION AND ADHD 111

Calvete, E. & Orue, 1. (2011). The impact of violence exposure on aggressive behavior through
social information processing in adolescents. American Journal of Orthopsychiatry,
81(1), 38-50.

Calvete, E. & Orue, 1. (2011). The impact of violence exposure on aggressive behavior through
social information processing in adolescents. American Journal of Orthopsychiatry,
81(1), 38-50. Http://dx.doi.org/ 101111/j1939-00252010.01070

Carlson, C. L., Tamm, L., & Gaub, M. (1997). Gender differences in children with ADHD,
ODD, and co-occurring ADHD/ODD identified in a school population. Journal of the
American Academy of Child and Adolescent Psychiatry, 36(12), 1706—1714.
Http://dx.doi.org/ 10.1097/00004583199712000-00019

Carmona, S., Hoekzema, E., Ramos, Quiroga, J. A., Richarte, V., Canals, C., Bosch, R., ... &
Casas, M. (2012). Response inhibition and reward anticipation in medication-naive adults
with attention-deficit/hyperactivity disorder: A within-subject case-control neuroimaging
study. Human brain mapping, 33(10), 2350-2361. https://doi.org/10.1002/hbm.21368

Carragher, N., Krueger, R. F., Eaton, N. R., Markon, K. E., Keyes, K. M., Blanco, C., ... &
Hasin, D. S. (2014). ADHD and the externalizing spectrum: direct comparison of
categorical, continuous, and hybrid models of liability in a nationally representative
sample. Social psychiatry and psychiatric epidemiology, 49(8), 1307-1317.
https://doi.org/10.1007/s00127-013-0770-3

Carragher, N., Kruger, R., Eaton, R. N., Markon, K. E., Keyes, K. M., Blanco, C., ... & Hasin,
D. S. (2014). ADHD and the externalizing spectrum: direct comparisons of categorical,

continuous, and hybrid models of liability in a nationally representative sample.



EVENT PERCEPTION AND ADHD 112

Psychiatry Psychiatric Epidemiology, 49(8), 1307-1317. Http://dx.doi.org/
10.1007/s00127-013-0770-3

Castellanos, E X., Giedd, J. N., Eckburg, P., Marsh, W. L., Vaituzis, C., Kaysen, D., Hamburger,
S. D., & Rapoport, J. L. (1994). Quantitative morphology of the caudate nucleus in
attention deficit hyperactivity disorder. American Journal of Psychiatry, 151(12), 1791-
1796.http://dx.doi.org/ 10.1176/ajp.151.12.1791

Castellanos, F. X., & Proal, E. (2012). Large-scale brain systems in ADHD: beyond the
prefrontal—striatal model. Trends in cognitive sciences, 16(1), 17-26.
http://doi.org/10.1016/j.tics.2011.11.007.

Castellanos, F. X., & Tannock, R. (2002). Neuroscience of attention-deficit/hyperactivity
disorder: the search for endophenotypes. Nature Reviews Neuroscience, 3(8), 617.

Castellanos, F. X., Giedd, J. N., Marsh, W. L., Hamburger, S. D., Vaituzis, A. C., Dickstein, D.
P., Rapoport, J. L. (1996). Quantitative brain magnetic resonance imaging in attention-
deficit hyperactivity disorder. Archives of General Psychiatry, 53(7), 607-616.
http://doi.org/10.1001/archpsyc.1996.01830070053009

Castellanos, F. X., Giedd, J. N., Marsh, W. L., Hamburger, S. D., Vaituzis, A. C., Dickstein, D.
P., ... & Kaysen, D. (1996). Quantitative brain magnetic resonance imaging in attention-
deficit hyperactivity disorder. Archives of general psychiatry, 53(7), 607-616.

Castellanos, F. X., Lee, P. P., Sharp, W., Jeffries, N. O., Greenstein, D. K., Clasen, L. S., ... &
Zijdenbos, A. (2002). Developmental trajectories of brain volume abnormalities in
children and adolescents with attention-deficit/hyperactivity disorder. Jama, 288(14),

1740-1748. doi:10.1001/jama.288.14.1740



EVENT PERCEPTION AND ADHD 113

Castellanos, F. X., Sonuga-barke, E. J. S., Milham, M. P., & Tannock, R. (2006). Characterizing
cognition in ADHD : beyond executive dysfunction, 10(3).
http://doi.org/10.1016/j.tics.2006.01.011

Castellanos, F. X., Sonuga-Barke, E. J., Milham, M. P., & Tannock, R. (2006). Characterizing
cognition in ADHD: beyond executive dysfunction. Trends in cognitive sciences, 10(3),
117-123.

Castro, B. O. (2004). The development of social information processing and aggressive
behaviour: Current issues. European Journal of Developmental Psychology, 1(1), 87-102.

Castro, B. O. (2004). The development of social information processing and aggressive
behaviour: Current issues. European Journal of Developmental Psychology, 1(1), 87-102.
Http://dx.doi.org/ 10.1080/17405620444000058

Chhabildas, N., Pennington, B. F., & Willcutt, E. G. (2001). A Comparison of the
Neuropsychological Profiles of the DSM-IV Subtypes of ADHD. Journal od Abnormal
Child Psychology, 29(6), 529-540. Http://dx.doi.org/ 10.1097/00004703-200204000-
00015

Choudhury, S., Blakemore, J.-S., & Charman, T. (2006). Social Cognitive Development during
adolescence. SCAN, 1, 165-174. http://dx.doi.org/10.1093/scan/nsl024

Chronis-Tuscano, A., Molina, B. S., Pelham, W. E., Applegate, B., Dahlke, A., Overmyer, M., &
Lahey, B. B. (2010). Very early predictors of adolescent depression and suicide attempts
in children with attention-deficit/hyperactivity disorder. Archives of general psychiatry,

67(10), 1044-1051.



EVENT PERCEPTION AND ADHD 114

Clark, C., Prior, M., & Kinsella, G. (2002). The relationship between executive function abilities,
adaptive behavior, and academic achievement in children with externalizing behavior
problems. Journal of Child Psychology and Psychiatry, 43(6), 107-112.

Clark, C., Prior, M., & Kinsella, G. (2002). The relationship between executive function abilities,
adaptive behavior, and academic achievement in children with externalizing behavior
problems. Journal of Child Psychology and Psychiatry, 43(6), 107-112.
Http://dx.doi.org/ 10.1111/1469-7610.00084

Collett, B. R., Ohan, J. L., & Myers, K. M. (2003). Ten-year review of rating scales. V1. Scales
assessing externalizing behaviors. Journal of the American Academy of Child and
Adolescent Psychiatry, 42(10), 1143-1170. http://doi.org/10.1097/00004583-200310000-
00006

Collett, B. R., Ohan, J. L., & Myers, K. M. (2003). Ten-year review of rating scales. V1. Scales
assessing externalizing behaviors. Journal of the American Academy of Child and
Adolescent Psychiatry. http://doi.org/10.1097/00004583-200310000-00006

Conners, C. K. (2000). Attention-deficit/hyperactivity disorder—historical development and
overview. Journal of Attention Disorders. 3(4), 173-
191.http://dx.doi.org/10.1177/108705470000300401

Conners, C. K., Wells, K. C., Parker, J. D. A., Sitarenios, G., Diamond, J. M., & Powell, J. W.
(1997). A new self-report scale for assessment of adolescent psychopathology: Factor
structure, reliability, validity, and diagnostic sensitivity. Journal of Abnormal Child

Psychology, 25(6), 487-497. http://doi.org/10.1023/A:1022637815797



EVENT PERCEPTION AND ADHD 115

Cooper, R. P., & Shallice, T. (2006). Hierarchical schemas and goals in the control of sequential
behavior. Psychological Review, 113(4), 887-916. http://doi.org/10.1037/0033-
295X.113.4.887

Costello, E. J., Angold, A., & Keeler, G. P. (1999). Adolescent outcomes of childhood disorders:
the consequences of severity and impairment. Journal of the American Academy of Child
& Adolescent Psychiatry, 38(2), 121-128. https://doi.org/10.1097/00004583-199902000-
00010

Coull, J. T., & Nobre, A. C. (1998). Where and when to pay attention: the neural systems for
directing attention to spatial locations and to time intervals as revealed by both PET and
fMRI. Journal of Neuroscience, 18(18), 7426—7435. http://doi.org/0270-6474/98/187426-
10$05.00/0

Cowen, E. L., Pederson, A., Babigian, H., Isso, L. D., & Trost, M. A. (1973). Long-term follow-
up of early detected vulnerable children. Journal of Consulting and Clinical Psychology,
41(3), 438.

Crick, N.R. & Dodge, K. A. (1994). A review and reformulation of social information-
processing mechanisms in children’s social adjustment. Psychological Bulletin, 115(1),
74-107.

Crick, N.R. & Dodge, K. A. (1994). A review and reformulation of social information-
processing mechanisms in children’s social adjustment. Psychological Bulletin, 115(1),
74-107. Http://dx.doi.org/ 10.1037/0033-2909.115.1.74

Crick, N.R. & Dodge, K. A. (1996). Social information processing mechanisms in reactive and

proactive aggression. Child Development, 67(3), 993-1002.



EVENT PERCEPTION AND ADHD 116

Crick, N.R. & Dodge, K. A. (1996). Social information processing mechanisms in reactive and
proactive aggression. Child Development, 67(3), 993-1002. Http://dx.doi.org/
10.1111/}.1467-8624.1996.th01778.x

Crossman, A. R., & Neary, D. (2014). Neuroanatomy E-Book: An Illustrated Colour Text.
Elsevier Health Sciences.

Cunningham, C. E., & Siegel, L. S. (1987). Peer interactions of normal and attention-deficit-
disordered boys during free-play, cooperative task, and simulated classroom situations.
Journal of Abnormal Child Psychology, 15(2), 247-268.

Cunningham, C., Siegel, L., & Offord, D. (1985). A developmental dose-response analysis of the
effects of methylphenidate on the peer interactions of attention deficit disordered
boys. Journal of Child Psychology and Psychiatry, and Allied Disciplines,26(6), 955-71.

Daley, D., Van der Oord, S., Ferrin, M., Danckaerts, M., Doepfner, M., Cortese, S, ... &
European ADHD Guidelines Group. (2014). Behavioral interventions in attention-
deficit/hyperactivity disorder: a meta-analysis of randomized controlled trials across
multiple outcome domains. Journal of the American Academy of Child & Adolescent
Psychiatry, 53(8), 835-847.

de Boo, G. M., & Prins, P. J. M. (2007). Social incompetence in children with ADHD: possible
mediators and moderators in social skills training. Clinical Psychology Review, 27(1),
78-97. Http://dx.doi.org/ 10.1016/j.cpr200603006

De Quiros, G. B., & Kinsbourne, M. (2001). Adult ADHD: Analysis of Self-ratings on a
Behavior Questionnaire. Annals of the New York Academy of Sciences, 931(1), 140-147.

Dennis, T. A., Britman, L. M., Huang, K. Y., & Gouley, K. K. (2007). Effortful control, social

competence, and adjustment problems in children at risk for psychopathology. Journal of



EVENT PERCEPTION AND ADHD 117

Clinical Child and Adolescent Psychology, 36(3), 442—454. Http://dx.doi.org/
10.1080/15374410701448513

Diamantopoulou, S., Henricsson, L., & Rydell, A. M. (2005). ADHD symptoms and peer
relations of children in a community sample: examining associated problems, self-
perceptions, and gender differences. International Journal of Behavioral Development,
29(5), 388-398. https://doi.org/10.1177/01650250500172756

Diamantopoulou, S., Rydell, A. M., Thorell, L. B., & Bohlin, G. (2007). Impact of executive
functioning and symptoms of attention deficit hyperactivity disorder on children’s peer
relations and school performance. Developmental Neuropsychology, 32(1), 521-542.
Http://dx.doi.org/ 10.1080/87565640701360981

Dodge, K. A,, Lansford, J. E., Burks, V. S., Bates, J. E., Pettit, G. S., Fontaine, R., & Price, J. M.
(2003). Peer rejection and social information-processing factors in the development of
aggressive behavior problems in children. Child Development, 74(2), 374-393.

Dodge, K. A,, Lansford, J. E., Burks, V. S., Bates, J. E., Pettit, G. S., Fontaine, R., & Price, J. M.
(2003). Peer rejection and social information-processing factors in the development of
aggressive behavior problems in children. Child Development, 74(2), 374-393.
http://www.ncbi.nlm.nih.gov/pubmed/12705561

Dodge, K.A., & Frame, C.L. (1982). Social cognitive biases and deficits in aggressive boys.
Child Development, 53(3), 620—635. Http://dx.doi.org/ 10.2307/1129373

Doyle, A.E. (2006). Executive functions in attention-deficit/hyperactivity disorders. Journal of
Clinical Psychiatry, 8, 21-26.

DuPaul, G. J., & Stoner, G. (2014). ADHD in the schools: Assessment and intervention

strategies. Guilford Publications.



EVENT PERCEPTION AND ADHD 118

DuPaul, G., Schaughency, E., Weyandt, L., Tripp, G., Kiesner, J., Ota, K., & Stanish, H. (2001).
Self-Report of ADHD Symptoms in University Students. Journal of Learning
Disabilities, 34(4), 370-379.

Durston, S., Pol, H. E. H., Schnack, H. G., Buitelaar, J. K., Steenhuis, M. P., Minderaa, R. B.,
van engeland, H. (2004). Magnetic Resonance Imaging of Boys With Attention-
Deficit/Hyperactivity Disorder and Their Unaffected Siblings. Journal of the American
Academy of Child & Adolescent Psychiatry, 43(3), 332—340.
http://doi.org/10.1097/00004583-200403000-00016

Dvorsky, M., Langberg, J., Evans, S., & Becker, S. (2016). The Protective Effects of Social
Factors on the Academic Functioning of Adolescents With ADHD. Journal of Clinical
Child & Adolescent Psychology, 1-14.

Dweck, C.S., & Leggett, E.L. (1988). A social-cognitive approach to motivation and personality.
Psychological Review, 95(2), 256-273. Http://dx.doi.org/ 10.1037/0033-295X.95.2.256

Eagan, K., Stolzenberg, E. B., Ramirez, J. J., Aragon, M. C., Suchard, M. R., & Hurtado, S.
(2014). The American freshman: National norms fall 2014. Los Angeles, CA: Higher
Education Research Institute, UCLA.

Egeland, J., Johansen, S. N., & Ueland, T. (2009). Differentiating between ADHD sub-types on
CCPT measures of sustained attention and vigilance. Scandinavian Journal of
Psychology, 50(4), 347-354. https://doi.org/10.1111/j.1467-9450.2009.00717.x

Elman, J. L. (2009). On the meaning of words and dinosaur bones: Lexical knowledge without a
lexicon. Cognitive Science, 33(4), 547-582. http://doi.org/10.1111/j.1551-

6709.2009.01023.x



EVENT PERCEPTION AND ADHD 119

Elman, J. L. (2009). On the meaning of words and dinosaur bones: Lexical knowledge without a
lexicon. Cognitive Science, 33(4), 547-582.

Elman, J. L. (2009). On the meaning of words and dinosaur bones: Lexical knowledge without a
lexicon. Cognitive Science, 33(4), 547-582. Http://dx.doi.org/ 10.1111/}.1551-
6709.2009.01023.x

Enns, J. T., & Lleras, A. (2008). What’s next? New evidence for prediction in human vision.
Trends in Cognitive Sciences, 12(9), 327-333. http://doi.org/10.1016/j.tics.2008.06.001

Enns, J., & Lleras, A. (2008). What’s next? New evidence for prediction in human vision. Trends
in Cognitive Sciences, 12(9), 327-333. http://dx.doi.org/ 10.1016/j.tics.2008.06.001

Enns, J., & Lleras, A. (2008). What’s next? New evidence for prediction in human vision. Trends
in Cognitive Sciences, 12(9), 327-333. http://dx.doi.org/ 10.1016/j.tics.2008.06.001

Evans, S. W., Axelrod, J., & Langberg, J. M. (2004). Efficacy of a school-based treatment
program for middle school youth with ADHD: Pilot data. Behavior Modification, 28(4),
528-547.

Fabiano, G. A., Schatz, N. K., Aloe, A. M., Chacko, A., & Chronis-Tuscano, A. (2015). A
systematic review of meta-analyses of psychosocial treatment for attention-
deficit/hyperactivity disorder. Clinical child and family psychology review, 18(1), 77-97.

Faraone, S. V, Sergeant, J., Gillberg, C., & Biederman, J. (2003). The worldwide prevalence of
ADHD: is it an American condition? World Psychiatry : Official Journal of the World
Psychiatric Association (WPA), 2(2), 104—-113. http://doi.org/10.1176/ajp.2007.164.6.942

Faraone, S. V., Sergeant, J., Gillberg, C., & Biederman, J. (2003). The worldwide prevalence of
ADHD: Is it an American condition? World Psychiatry, 2(2), 104-113.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1525089/



EVENT PERCEPTION AND ADHD 120

Faraone, S. V., Sergeant, J., Gillberg, C., & Biederman, J. (2003). The worldwide prevalence of
ADHD: Is it an American condition? World Psychiatry, 2(2), 104-113.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1525089/

Flicek, M. (1992). Social status of boys with academic problems and attention-deficit
hyperactivity disorder. Journal of Abnormal Child Psychology, 20(4), 353-366. :
http://www.ncbi.nlm.nih.gov/pubmed/1527277

Forness, S. R., & Kavale, K. A. (1996). Treating social skill deficits in children with learning
disabilities: A meta-analysis of the research. Learning Disability Quarterly, 19(1), 2—13.
Http://dx.doi.org/ 10.2307/1511048

Forster, S., Robertson, D. J., Jennings, A., Asherson, P., & Lavie, N. (2014). Plugging the
attention deficit: Perceptual load counters increased distraction in ADHD.
Neuropsychology, 28(1), 91-97. d0i:10.1037/neu0000020

Frazier, T. W., Youngstrom, E. A., Glutting, J. J. & Watkins, M. W. (2007) ADHD and
achievement: meta-analysis of the child, adolescent, and adult literatures and a
concomitant study with college students. Journal of Learning Disabilities, 40, 49-65.

Friedman, S. R., Rapport, L. J., Lumley, M., Tzelepis, A., Stettner, L., & Kakaati, L. (2003).
Aspects of social and emotional competence in adult attention deficit/hyperactivity
disorder. Neuropsychology, 17(1), 50-58. Http://dx.doi.org/ 10.1037/0894-4105.17.1.50

Gau, S. S. F., & Shang, C. Y. (2010). Executive functions as endophenotypes in ADHD:
Evidence from the Cambridge Neuropsychological Test Battery (CANTAB). Journal of
Child Psychology and Psychiatry and Allied Disciplines, 51(7), 838-849.

http://doi.org/10.1111/j.1469-7610.2010.02215.x



EVENT PERCEPTION AND ADHD 121

Gaver, W. W. (1993). What in the world do we hear?: An ecological approach to auditory event
perception. Ecological psychology, 5(1), 1-29.

Grafman, J. (1995). Similarities and Distinctions among Current Models of Prefrontal Cortical
Functions. Annals of the New York Academy of Sciences, 769(1), 337—368.
http://doi.org/10.1111/j.1749-6632.1995.tb38149.x

Grafman, J. (1995). Similarities and distinctions among current models of prefrontal cortical
functions. Annals of the New York Academy of Sciences, 769, 337-368.

Grafman, J. (1995). Similarities and distinctions among current models of prefrontal cortical
functions. Annals of the New York Academy of Sciences, 769, 337-368. Http://dx.doi.org/
10.1111/5.1749-6632.1995.th38149.x

Graziano, P. A., & Garcia, A. (2016). Attention-deficit hyperactivity disorder and children's
emotion dysregulation: A meta-analysis. Clinical psychology review, 46, 106-123.

Gresham, F. M., & Elliott, S. N. (1990). The Social Skills Rating System. Circle Pines, MN:
American Guidance Service.

Gresham, F. M., & Elliott, S. N. (2008). Social Skills Improvement System: Rating Scales.
Bloomington, MN: Pearson Assessments.

Gresham, F. M., Elliot, S. N., & Vance, M. J. (2011). Comparability of the Social Skills Rating
System to the Social Skills Improvement System: Content and psychometric comparisons
across elementary and secondary age levels. School Psychology Quarterly, 26(1), 27-44.

Gresham, F. M., Elliot, S. N., & Vance, M. J. (2011). Comparability of the Social Skills Rating
System to the Social Skills Improvement System: Content and psychometric comparisons
across elementary and secondary age levels. School Psychology Quarterly, 26(1), 27-44.

http://dx.doi.org/ 10.1037/a0022662



EVENT PERCEPTION AND ADHD 122

Gurevitz, M., Geva, R., Varon, M., & Leitner, Y. (2014). Early markers in infants and toddlers
for development of ADHD. Journal of Attention Disorders, 18(1), 14-22.
http://doi.org/10.1177/1087054712447858

Halmay, A., Fasmer, O. B., Gillberg, C., & Haavik, J. (2009). Occupational outcome in adult
ADHD: impact of symptom profile, comorbid psychiatric problems, and treatment: a
cross-sectional study of 414 clinically diagnosed adult ADHD patients. Journal of
attention disorders, 13(2), 175-187.

Harrison, A. G. (2006). Adults faking ADHD: You must be kidding!. The ADHD report, 14(4),
1-7. https://doi.org/10.1521/adhd.2006.14.4.1

Harrison, A. G., Edwards, M. J., & Parker, K. C. (2007). Identifying students faking ADHD:
Preliminary findings and strategies for detection. Archives of Clinical
Neuropsychology, 22(5), 577-588. https://doi.org/10.1016/j.acn.2007.03.008

Hasson, U., Nir, Y., Levy, ., Fuhrmann, G., & Malach, R. (2004). Intersubject Synchronization
of Cortical Activity during Natural Vision. Science, 303(5664), 1634—-1640.
http://doi.org/10.1126/science.1089506

Hayes, A. F. (2009) Beyond Baron and Kenny: Statistical Mediation Analysis in the New
Millennium,Communication Monographs, 76(4), 408-420.

Hazell, P. L., Carr, V.J., Lewin, T. J., Dewis, S., Heathcote, D. M., & Brucki, B. M. (1999).
Effortful and automatic information processing in boys with ADHD and specific learning
disorders. Journal of Child Psychology and Psychiatry, 40, 275-286.

Heider, F. (1958). The Psychology of Interpersonal Relations. New York: Wiley and Sons.



EVENT PERCEPTION AND ADHD 123

Heilman, K. M., Voeller, K. K. S., & Nadeau, S. E. (1991). A possible pathophysiological
substrate of attention deficit hyperactivity disorder. Journal of Child Neurology, 6, 74-79.
http://www.ncbi.nlm.nih.gov/pubmed/2002218

Heiman, T. (2005). An examination of peer relationships of children with and without attention
deficit hyperactivity disorder. School Psychology International, 26(3), 330-339.

Hikosaka, O., Takikawa, Y., & Kawagoe, R. (2000). Role of the basal ganglia in the control of
purposive saccadic eye movements. Physiological reviews, 80(3), 953-978.

Hinshaw, S. P. (1992). Academic underachievement, attention deficits, and aggression:
comorbidity and implications for intervention. Journal of consulting and clinical
psychology, 60(6), 893.

Hinshaw, S. P. (1994). Attention deficits and hyperactivity in children. Thousand Oaks, CA:
Sage.

Holmberg, K., & Bolte, S. (2014). Do symptoms of ADHD at ages 7 and 10 predict academic
outcome at age 16 in the general population? Journal of Attention Disorders, 18(8), 635-
645.

Holmes, J., Gathercole, S. E., Place, M., Dunning, D. L., Hilton, K. A., & Elliott, J. G. (2010).
Working memory deficits can be overcome: Impacts of training and medication on
working memory in children with ADHD. Applied Cognitive Psychology, 24(6), 827-836.

Homack, S., & Riccio, C. A. (2004). A meta-analysis of the sensitivity and specificity of the
Stroop Color and Word Test with children. Archives of Clinical Neuropsychology, 19(6),
725-743. http://doi.org/10.1016/j.acn.2003.09.003

Hoza, B. (2007). Peer Functioning in Children with ADHD. Journal of Pediatric Psychology,

32(6), 655-663. http://dx.doi.org/ 10.1016/j.ambp.2006.04.011



EVENT PERCEPTION AND ADHD 124

Hoza, B., Gerdes, A. C., Hinshaw, S. P., Arnold, L. E., Pelham Jr, W. E., Molina, B. S, ... &
Odbert, C. (2004). Self-perceptions of competence in children with ADHD and
comparison children. Journal of Consulting and Clinical Psychology, 72(3), 382.

Hoza, B., Mrug, S., Gerdes, A. C., Hinshaw, S. P., Bukowski, W. M., Gold, J. A., et al. (2005).
What aspects of peer relationships are impaired in children with attention-
deficit/hyperactivity disorder? Journal of Consulting and Clinical Psychology, 73(3),
411-423. Http://dx.doi.org/ 10.1037/0022-006X.73.3.411

Hoza, B., Pelham Jr, W. E., Dobbs, J., Owens, J. S., & Pillow, D. R. (2002). Do boys with
attention-deficit/hyperactivity disorder have positive illusory self-concepts?. Journal of

abnormal psychology, 111(2), 268.

Huang, J., Yang, B. R., Zou, X. B, Jing, J., Pen, G., McAlonan, G. M., & Chan, R. C. (2012).
Temporal processing impairment in children with attention-deficit-hyperactivity disorder.
Research in developmental disabilities, 33(2), 538-548.

Huang-Pollock, C. L., Mikami, A. Y., Pfiffner, L., & McBurnett, K. (2009). Can executive
functions explain the relationship between attention deficit hyperactivity disorder and
social adjustment? Journal of Abnormal Child Psychology, 37(5), 679-691.
Http://dx.doi.org/ 10.1007/s10802-009-9302-8

Hubbard, J. A., Cillessen, A. H. N., Dodge, K., Coie, J. D. & Schwartz, D. (2001). The dyadic
nature of social information processing in boys’ reactive and proactive aggression.
Journal of Personality and Social Psychology, 80(2), 368-280.

Hubbard, J. A., Cillessen, A. H. N., Dodge, K., Coie, J. D. & Schwartz, D. (2001). The dyadic
nature of social information processing in boys’ reactive and proactive aggression.
Journal of Personality and Social Psychology, 80(2), 368-280. Http://dx.doi.org/

10.1037/0022-3514.80.2.268



EVENT PERCEPTION AND ADHD 125

Humphrey, J. L., Storch, E. A., & Geffken, G. R. (2007). Peer victimization in children with
attention-deficit hyperactivity disorder. Journal of Child Health, 11(3), 248-260.
http://dx.doi.org/ 10.1177/1367493507079571

Humphreys, G. W., Besner, D., & Quinlan, P. T. (1988). Event perception and the word
repetition effect. Journal of Experimental Psychology: General, 117(1), 51.

Humphreys, K. L., Galan, C. A., Tottenham, N., & Lee, S. S. (2016). Impaired social decision-
making mediates the association between ADHD and social problems. Journal of
abnormal child psychology, 44(5), 1023-1032.
https://doi.org/10.1177/1087054712452136

Johnston, C., & Mash, E. J. (2001). Families of children with attention-deficit/hyperactivity
disorder: review and recommendations for future research. Clinical child and family
psychology review, 4(3), 183-207.

Kaiser, M. L., Schoemaker, M. M., Albaret, J. M., & Geuze, R. H. (2015). What is the evidence
of impaired motor skills and motor control among children with attention deficit
hyperactivity disorder (ADHD)? Systematic review of the literature. Research in
developmental disabilities, 36, 338-357. https://doi.org/10.1016/j.ridd.2014.09.023

Kessler, R. C., Adler, L. A., Barkley, R., Biederman, J., Conners, C. K., Faraone, S. V., ... &
Ustiin, T. B. (2005). Patterns and predictors of attention-deficit/nyperactivity disorder
persistence into adulthood: results from the national comorbidity survey replication.
Biological psychiatry, 57(11), 1442-1451. https://doi.org/10.1016/j.biopsych.2005.04.001

Kita, Y., & Inoue, Y. (2017). The Direct/indirect association of aDhD/ODD symptoms with self-
esteem, self-perception, and Depression in early adolescents. Frontiers in psychiatry, 8,

137. https://doi.org/10.3389/fpsyt.2017.00137



EVENT PERCEPTION AND ADHD 126

Ferg, T., Fernell, E., Olesen, P. J., Johnson, M., Gustafsson, P., Dahlstrom, K., ... & Westerberg,
H. (2005). Computerized training of working memory in children with ADHD-a
randomized, controlled trial. Journal of the American Academy of Child & Adolescent
Psychiatry, 44(2), 177-186.

Kofler, M. J., Rapport, M. D., Bolden, J., Sarver, D. E., Raiker, J. S., & Alderson, R. M. (2011).
Working memory deficits and social problems in children with ADHD. Journal of
Abnormal Child Psychology, 39(6), 805-817.

Kofler, M. J., Rapport, M. D., Bolden, J., Sarver, D. E., Raiker, J. S., & Alderson, R. M. (2011).
Working memory deficits and social problems in children with ADHD. Journal of
Abnormal Child Psychology, 39(6), 805-817. Http://dx.doi.org/ 10.1007/s10802-011-
9492-8

Kdohler, W. (1967). Gestalt psychology. Psychologische Forschung, 31(1).
http://doi.org/10.1007/BF00422382

Kohler, Wolfgang. (1947). Gestalt psychology: an introduction to new concepts in modern
psychology. New York: Liveright.

Kolko, D. J., Loar, L. L., & Sturnick, D. (1990). Inpatient social-cognitive skills training with
conduct disordered and attention deficit disordered children. Journal of Child Psychology
and Psychiatry, 31(5), 737—748. http://dx.doi.org/ 10.1111/j.1469-7610.1990.tb00814.x

Konicarova, J., Bob, P., & Raboch, J. (2014). Balance deficits and ADHD symptoms in
medication-naive school-aged boys. Neuropsychiatric Disease and Treatment, 10, 85-88.
http://doi.org/10.2147/NDT.S56017

Konrad, K., Neufang, S., Fink, G. R., & Herpertz-Dahlmann, B. (2007). Long-term effects of

methylphenidate on neural networks associated with executive attention in children with



EVENT PERCEPTION AND ADHD 127

ADHD: results from a longitudinal functional MRI study. Journal of the American
Academy of Child & Adolescent Psychiatry, 46(12), 1633-1641.

Kooij, S. J. J., Marije Boonstra, A., Swinkels, S. H. N., Bekker, E. M., de Noord, I., & Buitelaar,
J. K. (2008). Reliability, validity, and utility of instruments for self-report and informant
report concerning symptoms of ADHD in adult patients. Journal of Attention
Disorders, 11(4), 445-458. https://doi.org/10.1177/1087054707299367

Koziol, L. F., & Lutz, J. T. (2013). From movement to thought: the development of executive
function. Applied Neuropsychology Child, 2(2), 104-115. http://dx.doi.org/
10.1080/21622965.2013.748386

Koziol, L. F., Budding, D. E., & Chikedel, D. (2012). From movement to thought: executive
function, embodied cognition, and the cerebellum. Cerebellum, 11(2), 505-525.
http://dx.doi.org/ 10.1007/s12311-011-0321-y

Krain, A. L., & Castellanos, F. X. (2006). Brain development and ADHD. Clinical Psychology
Review, 26(4), 433-444. http://doi.org/10.1016/j.cpr.2006.01.005

Kurby, C. A., & Zacks, J. M. (2008). Segmentation in the perception and memory of events.
Trends in Cognitive Sciences, 12(2), 72—79. http://doi.org/10.1016/j.tics.2007.11.004

Lakhan, S. E., & Kirchgessner, A. (2012). Prescription stimulants in individuals with and
without attention deficit hyperactivity disorder: misuse, cognitive impact, and adverse
effects. Brain and behavior, 2(5), 661-677.

Landau, F., & Moore, L. A. (1991). Social skills deficits in children with ADHD. School
Psychology Review, 20(2), 235-251. http://psycnet.apa.org/psycinfo/1991-30892-001

Landau, S., & Milich, R. (1988). Social communication patterns of attention-deficit-disordered

boys. Journal of abnormal child psychology, 16(1), 69-81.



EVENT PERCEPTION AND ADHD 128

Langberg, J. M., & Becker, S. P. (2012). Does long-term medication use improve the academic
outcomes of youth with attention-deficit/hyperactivity disorder?. Clinical child and
family psychology review, 15(3), 215-233.

Lange, K. W., Reichl, S., Lange, K. M., Tucha, L., & Tucha, O. (2010). The history of attention
deficit hyperactivity disorder. ADHD Attention Deficit and Hyperactivity Disorders, 2(4),
241-255.

Levy, F., Hay, D. A., McStephen, M., Wood, C., & Waldman, I. (1997). Attention-deficit
hyperactivity disorder: a category or a continuum? Genetic analysis of a large-scale twin
study. Journal of the American Academy of Child & Adolescent Psychiatry, 36(6), 737-
744,

Lijffijt, M., Leon, J., Verbaten, M. N., & van Engeland, H. (2005). A Meta-Analytic Review of
Stopping Performance in Attention-Deficit/Hyperactivity Disorder: Deficient Inhibitory
Motor Control? Journal of Abnormal Psychology, 114(2), 216-222.
http://doi.org/10.1037/0021-843X.114.2.216

Loe, I. M., & Feldman, H. M. (2007). Academic and educational outcomes of children with
ADHD. Journal of pediatric psychology, 32(6), 643-654.

Lou, H. C, Henriksen, L., & Bruhn, P. (1984). Focal cerebral hypoperfusion in children with
dysphasia and/or attention deficit disorder. Archives of Neurology, 41(8), 825-829.
Http://dx.doi.org/ 10.1001/archneur.1984.04050190031010

Lubke, G. H., Hudziak, J. J., Derks, E. M., van Bijsterveldt, T. C., & Boomsma, D. I. (2009).
Maternal ratings of attention problems in ADHD: evidence for the existence of a
continuum. Journal of the American Academy of Child & Adolescent Psychiatry, 48(11),

1085-1093. https://doi.org/10.1097/CHI.0b013e3181ba3dbb



EVENT PERCEPTION AND ADHD 129

Luebbe, A. M., & Bell, D. J. (2013). Positive and Negative Family Emotional Climate
Differentially Predict Youth Anxiety and Depression via Distinct Affective Pathways,
42(6), 897-911. http://doi.org/10.1007/s10802-013-9838-5

Lyon, G.R. and Krasnegor, N.A., eds (1996) Attention, Memory, and Executive Function, Paul
H. Brookes Publishing

Mackie, S., Shaw, P., Lenroot, R., Pierson, R., Greenstein, D. K., Nugent, T. F. L.,...Rapoport, J.
L. (2007). Cerebellar development and clinical outcome in attention deficit hyperactivity
disorder. The American Journal of Psychiatry, 164(4), 647—655.
http://doi.org/10.1176/appi.ajp.164.4.647

Maedgen, J. W., & Carlson, C. L. (2000). Social functioning and emotional regulation in the
attention deficit hyperactivity disorder subtypes. Journal of Clinical Child Psychology,
29(1), 30-42. http://dx.doi.org/10.1207/S15374424jccp2901_4

Magliano, J. P., Radvansky, G. A., Forsythe, J. C., & Copeland, D. E. (2014). Event
segmentation during first-person continuous events. Journal of Cognitive Psychology,
26(6), 649-661. http://doi.org/10.1080/20445911.2014.930042

Martinussen, R., Hayden, J., Hogg-Johnson, S., & Tannock, R. (2005). A meta-analysis of
working memory impairments in children with attention-deficit/hyperactivity disorder.
Journal of the American Academy of Child & Adolescent Psychiatry, 44(4), 377-384.
https://doi.org/10.1097/01.chi.0000153228.72591.73

Matthys, W., Cuperus, J. M., & Van Engeland, H. (1999). Deficient social problem-solving in
boys with ODD/CD, with ADHD, and with both disorders. Journal of the American
Academy of Child and Adolescent Psychiatry, 38(3), 311-321. http://dx.doi.org/

10.1097/00004583-199903000-00019



EVENT PERCEPTION AND ADHD 130

Mayes, S. D., Calhoun, S. L., Chase, G. A., Mink, D. M., & Stagg, R. E. (2009). ADHD
subtypes and co-occurring anxiety, depression, and oppositional-defiant disorder:
differences in Gordon diagnostic system and Wechsler working memory and processing
speed index scores. Journal of Attention Disorders, 12(6), 540-550.

McConaughy, S. H., Volpe, R. J., Ansthel, K. M., Gordon, M., & Eiraldi, R. B. (2011).
Academic and social impairments of elementary school children with Attention Deficit
Hyperactivity Disorder. School Psychology Review, 40(2). 200-225.

McConaughy, S. H., Volpe, R. J., Ansthel, K. M., Gordon, M., & Eiraldi, R. B. (2011).
Academic and social impairments of elementary school children with Attention Deficit
Hyperactivity Disorder. School Psychology Review, 40(2). 200-225.
http://search.proquest.com/openview/16a835b21720df2b633d42cfa3360d4a/1?pg-
origsite=gscholar

McKee, Tara E. (2008). Comparison of a Norm-Based versus Criterion-Based Approach to
Measuring ADHD Symptomatology in College Students. Journal of Attention
Disorders, 11(6), 677-688.

Mehta, M. A., Goodyer, I. M., & Sahakian, B. J. (2004). Methylphenidate improves working
memory and set-shifting in AD/HD: relationships to baseline memory capacity. Journal
of Child Psychology and Psychiatry, 45(2), 293-305.

Michielsen, M., Comijs, H. C., Aartsen, M. J., Semeijn, E. J., Beekman, A. T., Deeg, D. J., &
Kooij, J. S. (2015). The relationships between ADHD and social functioning and
participation in older adults in a population-based study. Journal of attention disorders,

19(5), 368-379.



EVENT PERCEPTION AND ADHD 131

Michielsen, M., Comijs, H. C., Semeijn, E. J., Beekman, A. T., Deeg, D. J., & Kooij, J. S.
(2013). The comorbidity of anxiety and depressive symptoms in older adults with
attention-deficit/hyperactivity disorder: a longitudinal study. Journal of affective
disorders, 148(2-3), 220-227.

Mick, E., Faraone, S. V., Spencer, T., Zhang, H. F., & Biederman, J. (2008). Assessing the
validity of the quality of life enjoyment and satisfaction questionnaire—short form in
adults with ADHD. Journal of attention disorders, 11(4), 504-509.

Middleton, F. A., & Strick, P. L. (1994). Anatomical evidence for cerebellar and basal ganglia
involvement in higher cognitive function. Science, 266(5184), 458-461.

Mikami, A. Y., & Pfiffner, L. J. (2008). Sibling relationships among children with
ADHD. Journal of Attention Disorders, 11(4), 482-492.

Mikami, A. Y., Griggs, M. S., Lerner, M. D., Emeh, C. C., Reuland, M. M., Jack, A., &
Anthony, M. R. (2013). A randomized trial of a classroom intervention to increase peers'
social inclusion of children with attention-deficit/hyperactivity disorder. Journal of
consulting and clinical psychology, 81(1), 100.

Mostofsky, S. H., Cooper, K. L., Kates, W. R., Denckla, M. B., & Kaufmann, W. E. (2002).
Smaller prefrontal and premotor volumes in boys with attention-deficit/hyperactivity
disorder. Biological Psychiatry, 52(8), 785-794. http://doi.org/10.1016/S0006-
3223(02)01412-9

Mostofsky, S. H., Reiss, A. L., Lockhart, P., & Denckla, M. B. (1998). Evaluation of cerebellar
size in attention-deficit hyperactivity disorder. Journal of child neurology, 13(9), 434-

430.



EVENT PERCEPTION AND ADHD 132

Mous, S. E., Muetzel, R. L., El Marroun, H., Polderman, T. J. C., Van Der Lugt, A., Jaddoe, V.
W., ... & White, T. (2014). Cortical thickness and inattention/hyperactivity symptoms in
young children: a population-based study. Psychological medicine, 44(15), 3203-3213.
https://doi.org/10.1017/S0033291714000877

Mrug, S., Hoza, B., & Gerdes, A. C. (2001). Children with attention-deficit/hyperactivity
disorder: Peer relationships and peer-oriented interventions. In C. A.Erdle, & D. W.
Nangle (Eds.), The role of friendship in psychological adjustment (pp. 51-77). San
Francisco, CA, US: Jossey Bass.

Murphy, K., & Barkley, R. A. (1996). Prevalence of DSM-IV symptoms of ADHD in adult
licensed drivers: Implications for clinical diagnosis. Journal of attention disorders, 1(3),
147-161.

Newtson, D. (1973). Attribution and the unit of perception of ongoing behavior. Journal of
Personality and Social Psychology, 28(1), 28-38. http://doi.org/10.1037/h0035584

Newtson, D., & Engquist, G. (1976). The perceptual organization of ongoing behavior. Journal
of Experimental Social Psychology, 12(5), 436—450. http://doi.org/10.1016/0022-
1031(76)90076-7

Niederer, I., Kriemler, S., Gut, J., Hartmann, T., Schindler, C., Barral, J., & Puder, J. J. (2011).
Relationship of aerobic fitness and motor skills with memory and attention in
preschoolers (Ballabeina): a cross-sectional and longitudinal study. BMC Pediatrics,
11(1), 34. http://doi.org/10.1186/1471-2431-11-34

Nigg, J. T., Blaskey, L. G., Huang-Pollock, C. L., & Rappley, M. D. (2002). Neuropsychological

executive functions and DSM-1V ADHD subtypes. Journal of the American Academy of



EVENT PERCEPTION AND ADHD 133

Child & Adolescent Psychiatry, 41(1), 59-66. https://doi.org/10.1097/00004583-
200201000-00012

Nigg, J. T., Willcutt, E. G., Doyle, A. E., & Sonuga-Barke, E. J. (2005). Causal heterogeneity in
attention-deficit/hyperactivity disorder: do we need neuropsychologically impaired
subtypes?. Biological psychiatry, 57(11), 1224-1230.

Nijmeijer, J. S., Minderaa, R. B., Buitelaar, J. K., Mulligan, A., Hartman, C. A., & Hoekstra, P.
J. (2008). Attention-deficit/hyperactivity disorder and social dysfunctioning. Clinical
psychology review, 28(4), 692-708.

Nixon, E. (2001). The social competence of children with attention deficit hyperactivity disorder:
A review of the literature. Child and Adolescent Mental Health, 6(4), 172—180.
Http://dx.doi.org/10.1017/S1360641701002738

Nobre, A. C. (2001). Orienting attention to instants in time. Neuropsychologia, 39(12), 1317-
1328. http://doi.org/10.1016/S0028-3932(01)00120-8

Normand, S., Schneider, B. H., Lee, M. D., Maisonneuve, M. F., Kuehn, S. M., & Robaey, P.
(2011). How do children with ADHD (mis) manage their real-life dyadic friendships? A
multi-method investigation. Journal of Abnormal Child Psychology, 39(2), 293-305.

Olson, K. R., & Dweck, C. S. (2008). A Blueprint for Social Cognitive Development.
Perspectives of Psychological Science, 3(3), 193-202. Http://dx.doi.org/ 10.1111/j.1745-
6924.2008.00074.x

Orban, S. A., Rapport, M. D., Friedman, L. M., & Kofler, M. J. (2014). Executive
Function/Cognitive Training for Children with ADHD: Do Results Warrant the Hype and

Cost? The ADHD Report, 22(8), 8-14. https://doi.org/10.1521/adhd.2014.22.8.8



EVENT PERCEPTION AND ADHD 134

Owens, J. S., Goldfine, M. E., Evangelista, N. M., Hoza, B., & Kaiser, N. M. (2007). A critical
review of self-perceptions and the positive illusory bias in children with ADHD. Clinical

child and family psychology review, 10(4), 335-351.

Painter, C. A., Prevatt, F., & Welles, T. (2008). career beliefs and job satisfaction in adults with
symptoms of attention-deficit/hyperactivity disorder. Journal of Employment Counseling,
45(4), 178-188.

Parker, J. G., & Asher, S. R. (1987). Peer relations and later personal adjustment: Are low-
accepted children at risk?. Psychological bulletin, 102(3), 357.

Pearson, D. A., Yaffee, L. S., Loveland, K. A., & Norton, A. M. (1995). Covert visual attention
in children with attention deficit hyperactivity disorder: Evidence for developmental
maturity? Development and Psychopathology, 7, 351-367.

Pelham, W. E., & Milich, R. (1984). Peer relations in hyperactive children/attention deficit
disorder. Journal of Learning Disabilities, 17(9), 560—567. Http://dx.doi.org/
10.1177/002221948401700911

Pennington, B. F., & Ozonoff, S. (1996). Executive Functions and Developmental
Psychopathology. Journal of Child Psychology and Psychiatry, 37(1), 51-87.
http://doi.org/10.1111/j.1469-7610.1996.tb01380.x

Pfiffner, L. J., & McBurnett, K. (1997). Social skills training with parent generalization:
Treatment effects for children with attention deficit disorder. Journal of Consulting and
Clinical Psychology, 65(5), 749—757. http://dx.doi.org/ 10.1037/0022-006X.65.5.749

Piek, J. P., Dawson, L., Smith, L. M., & Gasson, N. (2008). The role of early fine and gross
motor development on later motor and cognitive ability. Human Movement Science,

27(5), 668-681. http://doi.org/10.1016/j.humov.2007.11.002



EVENT PERCEPTION AND ADHD 135

Piek, J. P., Pitcher, T. M., & Hay, D. A. (1999). Motor coordination and kinaesthesis in boys
with attention deficit-hyperactivity disorder. Developmental Medicine and Child
Neurology, 41(3), 159-165.

Podolski, C. L., & Nigg, J. T. (2001). Parent stress and coping in relation to child ADHD
severity and associated child disruptive behavior problems. Journal of clinical child
psychology, 30(4), 503-513.

Polanczyk, G., De Lima, M. S., Horta, B. L., Biederman, J., & Rohde, L. A. (2007). The
worldwide prevalence of ADHD: A systematic review and metaregression analysis.
American Journal of Psychiatry, 164(6), 942-948.
http://doi.org/10.1176/appi.ajp.164.6.942

Polanczyk, G., de Lima, M., Horta, B., Biederman, J., & Rohde, L. (2007). The worldwide
prevalence of ADHD: A systematic review and metaregression analysis. American
Journal of Psychiatry, 164(6), 942-948. http://dx.doi.org/ 10.1176/appi.ajp.164.6.942

Pomerantz, E.M., & Ruble, D.N. (1997). Distinguishing multiple dimensions of conceptions of
ability: Implications for self-evaluation. Child Development, 68(6), 1165-1180.

Pomerantz, E.M., & Ruble, D.N. (1997). Distinguishing multiple dimensions of conceptions of
ability: Implications for self-evaluation. Child Development, 68(6), 1165-1180.
Http://dx.doi.org/ 10.1111/j.1467-8624.1997.th01992.x

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods,

40(3), 879-891. Http://dx.doi.org/ 10.3758/BRM.40.3.879



EVENT PERCEPTION AND ADHD 136

Rabiner, D. L., Anastopoulos, A. D., Costello, J., Hoyle, R. H., & Swartzwelder, H. S. (2008).
Adjustment to college in students with ADHD. Journal of Attention Disorders, 11(6),
689-699. https://doi.org/10.1177/1087054707305106

Radvansky, G. A., & Zacks, J. M. (2017). Event boundaries in memory and cognition. Current
Opinion in Behavioral Sciences, 17, 133-140.
http://doi.org/10.1016/j.cobeha.2017.08.006

Rao, S. M., Harrington, D. L., Haaland, K. Y., Bobholz, J. A., Cox, R. W., & Binder, J. R.
(1997). Distributed neural systems underlying the timing of movements. Journal of
Neuroscience, 17(14), 5528-5535.

Rasmussen, P., & Gillberg, C. (2000). Natural outcome of ADHD with developmental
coordination disorder at age 22 years: a controlled, longitudinal, community-based study.
Journal of the American Academy of Child & Adolescent Psychiatry, 39(11), 1424-1431.
https://doi.org/10.1097/00004583-200011000-00017

Reaser, A., Prevatt, F., Petscher, Y., & Proctor, B. (2007). The learning and study strategies of
college students with ADHD. Psychology in the Schools, 44(6), 627-638.
https://doi.org/10.1002/pits.20252

Ribases, M., Ramos-Quiroga, J. A., Hervas, A., Bosch, R., Bielsa, A., Gastaminza, X., ... &
Cormand, B. (2009). Exploration of 19 serotoninergic candidate genes in adults and
children with attention-deficit/hyperactivity disorder identifies association for SHT2A,
DDC and MAOB. Molecular psychiatry,14(1), 71.

Rigoli, D., Piek, J. P., Kane, R., & Oosterlaan, J. (2012). Motor coordination, working memory,

and academic achievement in a normative adolescent sample: Testing a mediation model.



EVENT PERCEPTION AND ADHD 137

Archives of Clinical Neuropsychology, 27(7), 766—780.
http://doi.org/10.1093/arclin/acs061

Rinck, M., & Weber, U. (2003). Who when where: An experimental test of the event-indexing
model. Memory & Cognition, 31(8), 1284-1292.

Rinsky, J., & Hinshaw, S. (2011). Linkages between childhood executive functioning and
adolescent social functioning and psychopathology in girls with
ADHD. Neuropsychology, Development, and Cognition. Section C: Child
Neuropsychology,17(4), 368-390.

Robin, A. L. (1998). ADHD in adolescents, The Guilford Press, New York.

Romine, C. B., Lee, D., Wolfe, M. E., Homack, S., George, C., & Riccio, C. A. (2004).
Wisconsin Card Sorting Test with children: A meta-analytic study of sensitivity and
specificity. Archives of Clinical Neuropsychology, 19(8), 1027-1041.
http://doi.org/10.1016/j.acn.2003.12.009

Rubin, K. H., & Krasnor, L. R. (1986). Social-cognitive and social behavioral perspectives on
problem solving. In M. Perlmutter(Ed.), The Minnesota Symposium on Child Psychology
(Vol. 18, pp. 1-68). Hillsdale, NJ: Erlbaum.

Rubin, K. H., & Krasnor, L. R. (1986). Social-cognitive and social behavioral perspectives on
problem solving. In M. Perlmutter(Ed.), The Minnesota Symposium on Child Psychology
(Vol. 18, pp. 1-68). Hillsdale, NJ: Erlbaum.

Rubin, K.H., Bukowski, W., & Parker, J. (1998). Peer interactions, relationships, and groups. In
N. Eisenberg (Ed), Handbook of Child Psychology (5th edition): Social, emotional, and

personality development. (pp. 619-700). New York: Wiley.



EVENT PERCEPTION AND ADHD 138

Ryan, J. & Rogers, M. (in press). Event Segmentation Deficits in Attention-Deficit/Hyperactivity
Disorder. Journal of Attention Disorders.

Ryan, J. B., Katsiyannis, A., & Hughes, E. M. (2011). Medication treatment for attention deficit
hyperactivity disorder. Theory Into Practice, 50(1), 52-60.

Sargent, J. Q., Zacks, J. M., Hambrick, D. Z., Zacks, R. T., Kurby, C. A, Bailey, H. R., ... Beck,
T. M. (2013). Event segmentation ability uniquely predicts event memory. Cognition,
129(2), 241-255. http://doi.org/10.1016/j.cognition.2013.07.002

Scholtens, S., Rydell, A. M., & Yang-Wallentin, F. (2013). ADHD symptoms, academic
achievement, self-perception of academic competence and future orientation: A
longitudinal study. Scandinavian Journal of Psychology, 54(3), 205-212.
https://doi.org/10.1111/sjop.12042

Schultz, W., & Dickinson, A. (2000). Neuronal Coding of Prediction Errors. Annual Review of
Neuroscience, 23(1), 473-500. http://doi.org/10.1146/annurev.neuro.23.1.473

Schultz, W., & Dickinson, A. (2000). Neuronal coding of prediction errors. Annual Review of
Neuroscience, 23(1), 473-500. http://dx.doi.org/ 10.1146/annurev.neuro.23.1.473

Schwartz, M. F. (1995). Re-examining the Role of Executive Functions in Routine Action
Production. Annals of the New York Academy of Sciences, 769(1), 321-336.
http://doi.org/10.1111/j.1749-6632.1995.th38148.x

Schwartz, M. F., Montgomery, M. W., Fitzpatrick-DeSalme, E. J., Ochipa, C., Coslett, H., &
Mayer, N. (1995). Analysis of a disorder of everyday action. Cognitive Neuropsychology,

12(8), 863-892.



EVENT PERCEPTION AND ADHD 139

Schwartz, M. F., Montgomery, M. W., Fitzpatrick-DeSalme, E. J., Ochipa, C., Coslett, H., &
Mayer, N. (1995). Analysis of a disorder of everyday action. Cognitive Neuropsychology,
12(8), 863-892. Http://dx.doi.org/ 10.1080/02643299508251406

Seymour, K. E., Chronis-Tuscano, A., Halldorsdottir, T., Stupica, B., Owens, K., & Sacks, T.
(2012). Emotion regulation mediates the relationship between ADHD and depressive
symptoms in youth. Journal of abnormal child psychology, 40(4), 595-606.

Shaw, P., Eckstrand, K., Sharp, W., Blumenthal, J., Lerch, J. P., Greenstein, D. E. E. A., &
Rapoport, J. L. (2007). Attention-deficit/hyperactivity disorder is characterized by a delay
in cortical maturation. Proceedings of the National Academy of Sciences, 104(49), 19649-
19654. https://doi.org/10.1073/pnas.0707741104

Shaw, P., Stringaris, A., Nigg, J., & Leibenluft, E. (2014). Emotion dysregulation in attention
deficit hyperactivity disorder. American Journal of Psychiatry, 171(3), 276-293.

Shaw-Zirt, B., Popali-Lehane, L., Chaplin, W., & Bergman, A. (2005). Adjustment, social skills,
and self-esteem in college students with symptoms of ADHD. Journal of Attention
Disorders, 8(3), 109-20. https://doi.org/10.1177/1087054705277775

Simon, V., Czobor, P., Balint, S., Mészaros, A., & Bitter, 1. (2009). Prevalence and correlates of
adult attention-deficit hyperactivity disorder: meta-analysis. The British Journal of
Psychiatry, 194(3), 204-211. https://doi.org/10.1192/bjp.bp.107.048827

Skirrow, C., & Asherson, P. (2013). Emotional lability, comorbidity and impairment in adults
with attention-deficit hyperactivity disorder. Journal of affective disorders, 147(1-3), 80-

86.



EVENT PERCEPTION AND ADHD 140

Skirrow, C., Hosang, G. M., Farmer, A. E., & Asherson, P. (2012). An update on the debated
association between ADHD and bipolar disorder across the lifespan. Journal of Affective
Disorders, 141(2-3), 143-159.

Smith, E. E., & Jonides, J. (1999). Storage and executive processes in the frontal lobes. Science.
http://doi.org/10.1126/science.283.5408.1657

Speer, N. K., & Zacks, J. M. (2005). Temporal changes as event boundaries: Processing and
memory consequences of narrative time shifts. Journal of Memory and Language, 53(1),
125-140. https://doi.org/10.1016/j.jm1.2005.02.009

Speer, N. K., Zacks, J. M., & Reynolds, J. R. (2007). Human Brain Activity Time- Locked to
Narrative Event Boundaries. Psychological Science, 18(5), 449-455.
http://doi.org/10.1111/j.1467-9280.2007.01920.x

Stroes, A., Alberts, E., & van der Meere, J. (2003). Boys with ADHD in social interaction with a
nonfamiliar adult: an observational study. Journal of the American Academy of Child and
Adolescent Psychiatry, 42(3), 295-302. Http://dx.doi.org/ 10.1097/00004583-
200303000-00009

Stuss, D. T. (2011). Functions of the frontal lobes: Relation to executive functions. Journal of the
International Neuropsychological Society. http://doi.org/10.1017/S1355617711000695

Surman, C. B., Biederman, J., Spencer, T., Miller, C. A., McDermott, K. M., & Faraone, S. V.
(2013). Understanding deficient emotional self-regulation in adults with attention deficit
hyperactivity disorder: a controlled study. ADHD Attention Deficit and Hyperactivity
Disorders, 5(3), 273-281.

Tannock, Rosemary. (October, 2014). Whither or Wither ADHD Research in the Next Decade?

Presentation at the CADDRA Annual Research Day.



EVENT PERCEPTION AND ADHD 141

Taranowski, K. J., Prinz, R. J., & Nay, S. M. (1986). Comparative analysis of attentional deficits
in hyperactive and learning-disabled children. Journal of Abnormal Psychology, 95, 341-
345.

Teicher, M. H., Anderson, C. M., Polcari, A., Glod, C. A., Maas, L. C., & Renshaw, P. F. (2000).
Functional deficits in basal ganglia of children with attention-deficit/hyperactivity
disorder shown with functional magnetic resonance imaging relaxometry. Nature
medicine, 6(4), 470.

Tiffen, K., & Spence, S. H. (1986). Responsiveness of isolated versus rejected children to social
skills training. Journal of Child Psychology and Psychiatry and Allied Disciplines, 27(3),
343-355. Http://dx.doi.org/ 10.1111/j.1469-7610.1986.tb01837.x

Toplak, M. E., Bucciarelli, S. M., Jain, U., & Tannock, R. (2009). Executive functions:
performance-based measures and the behavior rating inventory of executive function
(BRIEF) in adolescents with attention deficit/hyperactivity disorder (ADHD). Child
Neuropsychology, 15(1), 53-72. http://doi.org/10.1080/09297040802070929

Toplak, M. E., Dockstader, C., & Tannock, R. (2006). Temporal information processing in
ADHD: findings to date and new methods. Journal of neuroscience methods, 151(1), 15-
29. https://doi.org/10.1016/j.jneumeth.2005.09.018

Tseng, W., & Gau, S. (2013). Executive function as a mediator in the link between
attention-deficit/hyperactivity disorder and social problems. Journal of Child Psychology
and Psychiatry, 54(9), 996-1004.

Tucha, L., Tucha, O., Walitza, S., Sontag, T. A., Laufkdtter, R., Linder, M., & Lange, K. W.
(2009). Vigilance and sustained attention in children and adults with ADHD. Journal of

attention disorders, 12(5), 410-421. https://doi.org/10.1177/1087054708315065



EVENT PERCEPTION AND ADHD 142

Uekermann, J., Kraemer, M., Abdel-Hamid, M., Schimmelmann, B. G., Hebebrand, J., Daum, 1.,
... & Kis, B. (2010). Social cognition in attention-deficit hyperactivity disorder (ADHD).
Neuroscience & biobehavioral reviews, 34(5), 734-743.

Van der Oord, S., Prins, P. J., Oosterlaan, J., & Emmelkamp, P. M. (2008). Efficacy of
methylphenidate, psychosocial treatments and their combination in school-aged children
with ADHD: a meta-analysis. Clinical psychology review, 28(5), 783-800.

van der Oord, S., van der Meulen, E. M., Prins, P. J. M., Oosterlaan, J., Buitelaar, J. K., &
Emmelkamp, P.M. G. (2005). A psychometric evaluation of the social skills rating
system in children with attention deficit hyperactivity disorder. Behaviour Research and
Therapy, 43(6), 733—746. Http://dx.doi.org/ 10.1016/j.brat.2004.06.004.

van Mourik, R., Oosterlaan, J., & Sergeant, J. A. (2005). The Stroop revisited: A meta-analysis
of interference control in AD/HD. Journal of Child Psychology and Psychiatry and
Allied Disciplines, 46(2), 150-165. http://doi.org/10.1111/j.1469-7610.2004.00345.x

Vitiello, B. (2001). Long-term effects of stimulant medications on the brain: possible relevance
to the treatment of attention deficit hyperactivity disorder. Journal of Child and
Adolescent Psychopharmacology, 11(1), 25-34.

Wahlstedt, C., Thorell, L. B., & Bohlin, G. (2008). ADHD symptoms and executive function
impairment: Early predictors of later behavioral problems. Developmental
neuropsychology,33(2), 160-178. https://doi.org/10.1080/87565640701884253

Walcott, C. M., & Landau, S. (2004). The relation between disinhibition and emotion regulation
in boys with attention deficit hyperactivity disorder. Journal of clinical child and

adolescent psychology, 33(4), 772-782.



EVENT PERCEPTION AND ADHD 143

Webster Stratton, C., Reid, J., & Hammond, M. (2001). Social skills and problem-solving
training for children with early-onset conduct problems: Who benefits? Journal of Child
Psychology and Psychiatry and Allied Disciplines, 42(7), 943—952.

Http://dx.doi.org/ 10.1111/1469-7610.00790

Weiss, G., & Hechtman, L. (1993). Hyperactive children grown up (2nd ed.). New York:
Guilford Press.

Weiss, G., Kruger, E., Danielson, U., & Elman, M. (1975). Effect of long-term treatment of
hyperactive children with methylphenidate. Canadian Medical Association
Journal, 112(2), 159.

Wender, E. H. (1995). Attention-deficit hyperactivity disorders in adolescence. Journal of
developmental and behavioral pediatrics, , 16(3), 192-195.
http://dx.doi.org/10.1097/00004703-199506000-00008

Wender, P. H., Wolf, L. E., & Wasserstein, J. (2001). Adults with ADHD. An overview. Annals
of the New York Academy of Sciences, 931, 1-16. http://doi.org/10.1111/j.1749-
6632.2001.th05770.x

Wender, P. H., Wolf, L. E., & Wasserstein, J. (2006). Adults with ADHD: An overview. In J.
Wasserstein, L. E. Wolf, & F. LeFever (Eds.), Adult attention deficit disorder: Brain
mechanisms and life outcomes (pp. 1-16). New York: New York Academy of Sciences.

Wender, P. H., Wolf, L. E., & Wasserstein, J. (2006). Adults with ADHD: An overview. In J.
Wasserstein, L. E. Wolf, & F. LeFever (Eds.), Adult attention deficit disorder: Brain
mechanisms and life outcomes (pp. 1-16). New York: New York Academy of Sciences.

Weyandt, L., DuPaul, G., Verdi, J., Rossi, G., Swentosky, J., Vilardo, B., O’Dell, S., Carson, K.

(2013). The Performance of College Students with and without ADHD:



EVENT PERCEPTION AND ADHD 144

Neuropsychological, Academic, and Psychosocial Functioning. Journal of
Psychopathology and Behavioral Assessment, 35(4), 421-435.

Whalen, C. K., & Henker, B. (1991). Social impact of stimulant treatment for hyperactive
children. Journal of Learning Disabilities, 24(4), 231-241.

Whalen, C. K., & Henker, B. (1992). The social profile of attention-deficit hyperactivity
disorder: Five fundamental facets. Child and Adolescent Psychiatric Clinics of North
America, 1(2), 395-410.

Wheeler Maedgen, J., & Carlson, C. L. (2000). Social functioning and emotional regulation in
the attention deficit hyperactivity disorder subtypes. Journal of clinical child psychology,
29(1), 30-42. https://doi.org/10.1207/S15374424jccp2901_4

Wheeler, J., & Carlson, C. L. (1994). The social functioning of children with ADD with
hyperactivity and ADD without hyperactivity: A comparison of their peer relations and
social deficits. Journal of Emotional and Behavioral Disorders, 2(1), 2—12.
Http://dx.doi.org/ HTTP://DX.DOI.ORG/ 10.1177/106342669400200101

Wilkes-Gillan, S., Bundy, A., Cordier, R., & Lincoln, M. (2014). Eighteen-month follow-up of a
play-based intervention to improve the social play skills of children with attention deficit
hyperactivity disorder. Australian Occupational Therapy Journal, 61(5), 299-307.
https://doi.org/10.1111/1440-1630.12124

Wilkes-Gillan, S., Bundy, A., Cordier, R., & Lincoln, M. (2016). Child outcomes of a pilot
parent-delivered intervention for improving the social play skills of children with ADHD
and their playmates. Developmental neurorehabilitation, 19(4), 238-245.

https://doi.org/10.3109/17518423.2014.948639



EVENT PERCEPTION AND ADHD 145

Wilkes-Gillan, S., Bundy, A., Cordier, R., Lincoln, M., & Hancock, N. (2015). Parents’
perspectives on the appropriateness of a parent-delivered intervention for improving the
social play skills of children with ADHD. British Journal of Occupational
Therapy, 78(10), 644-652.

Willcutt, E. (2012). The prevalence of DSM-IV ADHD: A metaanalytic review.
Neurotherapeutics, 9(3), 490-499. http://dx.doi.org/ 10.1007/s13311-012-0135-8
Willcutt, E. G., Doyle, A. E., Nigg, J. T., Faraone, S. V., & Pennington, B. F. (2005). Validity of
the executive function theory of attention-deficit/hyperactivity disorder: a meta-analytic

review. Biological Psychiatry, 57(11), 1336-1346.
http://dx.doi.org/10.1016/j.biopsych.2005.02.006

Wong, C. G., & Stevens, M. C. (2012). The effects of stimulant medication on working memory
functional connectivity in attention-deficit/hyperactivity disorder. Biological
psychiatry, 71(5), 458-466. https://doi.org/10.1016/j.biopsych.2011.11.011

Wood, J. N., & Grafman, J. (2003). Human prefrontal cortex: Processing and representational
perspectives. Nature Reviews Neuroscience, 4, 139-147.
http://dx.doi.org/10.1038/nrn1033

Young, Z., Moghaddam, N., & Tickle, A. (2016). The efficacy of cognitive behavioral therapy
for adults with ADHD: a systematic review and meta-analysis of randomized controlled
trials. Journal of attention disorders, 1087054716664413.

Zacks, J. M., & Sargent, J. Q. (2010). Event Perception: A theory and its application to clinical
neuroscience. In Psychology of Learning and Motivation: Advances in Research and

Theory. (Vol. 53, pp. 253-299). http://doi.org/10.1016/S0079-7421(10)53007-X



EVENT PERCEPTION AND ADHD 146

Zacks, J. M., & Swallow, K. M. (2007). Event segmentation. Current Directions in
Psychological Science, 16(2), 80-84. http://dx.doi.org/ 10.1111/].1467-
8721.2007.00480.x

Zacks, J. M., Braver, T. S., Sheridan, M. A., Donaldson, D. I., Snyder, A. Z., Ollinger, J. M., ...
Raichle, M. E. (2001). 1. Zacks JM, Braver TS, Sheridan Ma, et al. Human brain activity
time-locked to perceptual event boundaries. Nature neuroscience, 4(6):651-5. Available
at: http://www.ncbi.nlm.nih.gov/pubmed/11369948.

Zacks, J. M., Braver, T. S., Sheridan, M. A., Donaldson, D. 1., Snyder, A. Z., Ollinger, ... R.L.,
Raichle, M.E. (2001). Human brain activity time-locked to perceptual event boundaries.
Nature Neuroscience, 4(6), 651-655. :
https://pages.wustl.edu/files/pages/imce/dcl/zacksnatneuro01.pdf

Zacks, J. M., Speer, N. K., & Reynolds, J. R. (2009). Segmentation in reading and film
comprehension. Journal of Experimental Psychology: General, 138(2), 307.

Zacks, J. M., Speer, N. K., Swallow, K. M., Braver, T. S., & Reynolds, J. R. (2007). Event
perception: A mind-brain perspective. Psychological Bulletin. Psychological bulletin,
133(2), 273. http://doi.org/10.1037/0033-2909.133.2.273

Zacks, J. M., Speer, N. K., Vettel, J. M., & Jacoby, L. L. (2006). Event understanding and
memory in healthy aging and dementia of the alzheimer type. Psychology and Aging,
21(3), 466-482. http://doi.org/10.1037/0882-7974.21.3.466

Zacks, J. M., Swallow, K. M., Vettel, J. M., & McAvoy, M. P. (2006). Visual motion and the
neural correlates of event perception. Brain Research, 1076(1), 150-162.

http://doi.org/10.1016/j.brainres.2005.12.122



EVENT PERCEPTION AND ADHD 147

Zacks, J. M., Tversky, B., & lyer, G. (2001). Perceiving, remembering, and communicating
structure in events. Journal of Experimental Psychology-General, 130(1), 29-58.
http://dx.doi.org/ 10.1037//0096-3445.130.1.29

Zacks, J.M., & Sergeant, J.Q. (2010). Event Perception: A Theory and Its Application to Clinical
Neuroscience In B. H. Ross, The Psychology of Learning and Motivation (253-299).
Burlington: Academic Press.

Zacks, J.M., Speer, N.K, Swallow, K.M., Maley. C.J. (2010). The brain’s cutting-room floor:
segmentation of narrative cinema. Frontiers in Human Neuroscience,

4(168). http://dx.doi.org/ 10.3389/fnhum.2010.00168

Zalla, T., Sirigu, A., Pillon, B., Dubois, B., Agid, Y., & Grafman, J. (2000). How patients with
Parkinson’s disease retrieve and manage cognitive event knowledge. Cortex, 36(2), 163—
179. http://doi.org/10.1016/S0010-9452(08)70522-7

Zalla, T., Verlut, 1., Franck, N., Puzenat, D., & Sirigu, A. (2004). Perception of dynamic action
in patients with schizophrenia, 128, 39-51. http://doi.org/10.1016/j.psychres.2003.12.026

Zanini, S. (2008). Generalised script sequencing deficits following frontal lobe lesions. Cortex,
44(2), 140-149. http://doi.org/10.1016/j.cortex.2006.03.002

Zanini, S., Rumiati, R. ., & Shallice, T. (2002). Action Sequencing Deficit Following Frontal
Lobe Lesion. Neurocase, 8, 88-99. http://doi.org/10.1093/neucas/8.1.88

Zentall, S. S. (1993). Research on the educational implications of attention deficit hyperactivity
disorder. Exceptional Children 60: 143-153.
https://doi.org/10.1177/001440299306000208

Zor, R., Keren, H., Hermesh, H., Szechtman, H., Mort, J., & Eilam, D. (2009). Obsessive-

compulsive disorder: A disorder of pessimal (non-functional) motor behavior. Acta



EVENT PERCEPTION AND ADHD 148

Psychiatrica Scandinavica, 120(4), 288—-298. http://doi.org/10.1111/j.1600-
0447.2009.01370.x

Zwaan, R. A., Langston, M. C., & Graesser, A. C. (1995). The construction of situation models
in narrative comprehension: An event-indexing model. Psychological science, 6(5), 292-
297. https://doi.org/10.1111/j.1467-9280.1995.th00513.x

Zwaan, R. A., Magliano, J. P., & Graesser, A. C. (1995). Dimensions of situation model
construction in narrative comprehension. Journal of experimental psychology: Learning,
memory, and cognition, 21(2), 386. http://dx.doi.org/10.1037/0278-7393.21.2.386

Zwaan, R. A., Radvansky, G. A., Hilliard, A. E., & Curiel, J. M. (1998). Constructing
multidimensional situation models during reading. Scientific studies of reading, 2(3),

199-220. https://doi.org/10.1207/s1532799xssr0203_2



