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ABSTRACT OF THE THESIS

Students With Attention-Deficit Hyperactivity Disorder:
Examining the Association Between Teacher Factors and Student-Teacher Relationships

by

Melissa R. Klaib
Master of Arts, Graduate Program in Education

University of California, Riverside, June 2022
Dr. Wesley Sims, Chairperson

Positive student-teacher relationships (STRs) are vital for student learning and
success (Ewe, 2019). Students with ADHD, however, are at risk for poorer STR quality
and more negative outcomes compared to their typically developing peers (Steinberg &
Drabick, 2015; Zendarski et al., 2020). While empirical research has focused primarily on
the STRs for typically developing students, comparatively little is known about the
factors that may play a role in STR quality for students with ADHD (Rogers et al., 2015).
For example, teachers consistently report feeling inadequately prepared to manage the
challenging behaviors exhibited by students with ADHD (Greene et al., 2002), which
likely impacts their attitude toward and relationship with the student. Unfortunately, this
topic has yet to receive the scholarly attention that appears warranted. The present study
aims to (1) examine which teacher-level factors influence relationship quality between
teachers and their students with ADHD, (2) investigate whether students with ADHD and
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their teachers perceive their relationship differently, and (3) determine how relationship
quality impacts the students’ academic engagement. Salient teacher-level factors
considered in this study will include certification level, years of teaching experience,
stress levels, knowledge of ADHD, and teacher’s perception of the severity of their
student’s ADHD symptoms. The data is projected to be collected approximately halfway
through the school year from dyads of teachers and their students with ADHD. It is
expected that the number of years teaching and knowledge of ADHD will be positively
associated with STR quality; stress levels and perception of ADHD symptom severity are
expected to be negatively associated with STR quality, and special education teachers are
expected to rate STR quality as more positive than general education teachers. It is also
hypothesized that teachers and students with ADHD will differ in their STR ratings, and
that both teachers’ and student’s perception of relationship quality will positively impact
levels of academic motivation and engagement, whereas symptom severity will have a
negative impact. Understanding the factors that may be associated with more positive
STR quality for students with ADHD can facilitate identification of potentially malleable
factors and thus inform preservice training, in-service professional development, prevent,
and intervention efforts to improve these relationships that are so critical for student

Success.
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Introduction

A diagnosis of Attention-Deficit Hyperactivity Disorder (ADHD) is often
attached to a host of challenges for the person diagnosed as well as their caregivers.
Research documents a marked increase in the likelihood of negative outcomes, ranging
from academic difficulties and underachievement to difficulties with peer relationships,
family conflict, higher rates of substance abuse and antisocial behaviors, more physical
injuries, and more car accidents for individuals with ADHD (Steinberg & Drabick, 2015).
Without mitigation efforts, the symptoms associated with ADHD can have a life-long
impact on the individual with ADHD. Given the time individuals spend in educational
settings (i.e., early and across the developmental chronology), the foci of educational
services (e.g., acquisition of academic, social, adaptive knowledge and skill), and
proximity to prevention and intervention services, schools appear well-situated to support
individuals experiencing noteworthy difficulties, including those diagnosed with ADHD
(Daley & Birchwood, 2010; Singh, 2008). As primary points of contact, classroom
educators play a vital role in the identification and response to student difficulty,
especially for ADHD (Jerome et al., 1994; Sax & Kautz, 2003).

Unfortunately, teacher efforts to support prevention and intervention for students
experiencing life or school difficulties may be susceptible to subjective interpretation or
personal bias (de Boer et al., 2018). Classroom educator’s perceptions of student may be
influenced by a variety of ecological factors (Singh, 2008), including their own or the
student’s socio-cultural or racial background (Hughes & Kwok, 2007; Warikoo et al.,

2016), prior experiences with the student, and actual or perceived disability status (Zee et



al., 2020). Ultimately, these factors are highly influential in the formation of the student-
teacher relationship (STR), which has been shown to be a predictor of positive academic
and life outcomes (Rogers et al., 2015). Literature, however, documents the tendency for
decreased quality of relationship between teacher and students with disabilities (Zee et
al., 2020). Students with academic or behavioral challenges are at risk for negative
relationships with their teachers, which has been linked to a plethora of negative
outcomes for the students (McGrath & Van Bergen, 2015). At the same time, students
who experience more positive relationships with their teachers have more favorable
outcomes (Ewe, 2019; McGrath & Van Bergen, 2015; Murray & Greenberg, 2001).
Attention Deficit Hyperactivity Disorder

ADHD is a neurodevelopmental disorder characterized by hyperactivity,
impulsivity, and/or inattention that impairs functioning across home, school, and social
settings (Barry et al., 2002) due to its impact on cognitive functioning, particularly
processing speed, working memory, tasks requiring attention (Areces et al., 2018),
inhibition (Castellanos et al., 2006), and social cognition (Uekermann et al., 2010). It is
considered one of the most common developmental disorders in school-age children
(Arnett et al., 2013) affecting an estimated 3% to 5% of children (Mohammadi et al.,
2021; Song et al., 2019) and persisting into adulthood for 2.5% of them (Mohammadi et
al., 2021). National prevalence rates suggest that ADHD is more common in boys (APA,
2013), who are two to three times more likely than girls to be diagnosed with ADHD
(Kern et al., 2015). Approximately two million school-age children in the United States

are affected by ADHD (Jensen & Cooper, 2002), placing about one to two children with



ADHD in every classroom (Batzle et al., 2010).

This disorder is believed to arise from a combination of genetic, neurological, and
environmental factors (Mohammadi et al., 2021). Of the three recognized ADHD
subtypes (i.e., predominantly hyperactive, predominantly inattentive, or combined), the
combined presentation is the most commonly diagnosed subtype (Nijmeijer et al., 2008),
with children being affected by both the inattentive and hyperactive symptomatology.
Children with ADHD also frequently present with comorbid conditions (Arnett et al.,
2013), with up to 44% being diagnosed with at least one additional disorder (Steinberg &
Drabick, 2015). ADHD and Autism Spectrum Disorder (ASD) are considered highly
comorbid, with an estimated 30-80% of children with ASD also being diagnosed with
ADHD and 20-50% of children with ADHD also meeting criteria for ASD (Rommelse et
al., 2010). Approximately 46% of children with ADHD were reported to have a learning
disability (Larson et al., 2011), with a predisposition to reading disability (Tistarelli et al.,
2020). Children with ADHD also have high rates of comorbid conduct disorder (27%),
anxiety (18%), and depression (14%) (Larson et al., 2011). Other comorbid disorders
frequently reported in children with ADHD include oppositional defiant disorder,
substance use disorder, eating disorders, and asthma, which is more common among
children with ADHD as compared to children without ADHD (Tistarelli et al., 2020). In
line with the predominant diagnosis of ADHD in boys, even the associated comorbidities
seem to affect boys and girls differentially—boys with ADHD were found to display
more externalizing disorders (such as conduct disorder) whereas girls with ADHD

exhibited more internalizing disorders (such as anxiety) (Mohammadi et al., 2021). Age



also seems to impact the pattern of comorbidities: younger children with ADHD had
more externalizing disorders as opposed to their older counterparts who had a higher
prevalence of internalizing disorders (Mohammadi et al., 2021; Tung et al., 2016).
Symptomatology Experienced by Children with ADHD
Cognitive Difficulties

Children with ADHD experience varying levels of impairment in cognitive
functioning, particularly processing speed, working memory, tasks requiring attention
(Areces et al., 2018), and inhibition (Castellanos et al., 2006), all of which may interfere
with the learning of academic information in the classroom. ADHD is marked by deficits
in sustained and selective attention, which also result in impairment in inhibition of
prepotent responses and dysfunction in emotion regulation (Gupta & Kar, 2010).
Children with ADHD also display a highly inconsistent and inaccurate response pattern,
indicative of significant fluctuations in cognitive performance (Gupta & Kar, 2010).
Deficits in control processes present challenges in disengaging from one task and
transitioning to another (Gupta & Kar, 2010). Individuals with ADHD are also
characterized by an abnormal reward system and a motivational style known as “delay
aversion,” which refers to the tendency for avoiding delay and preferring smaller
immediate rewards over larger delayed rewards (Ernst et al., 2003). ADHD impacts
executive functioning on multiple levels, leading to deficits in hindsight and forethought,
problem solving, and self-reflection (Barkley, 1997). Interestingly, research has indicated
that individuals with ADHD who have greater cognitive deficits and more severe

impairments often display a “positive illusory bias” (Owens et al., 2007), which is a



tendency to overestimate their abilities and competency (Hoza et al., 2001). This lack of
awareness of their true competency level may limit their ability to use feedback to adjust
their behavior and improve over time. Yet at the same time it seems to act as a protective
factor against depression—children with ADHD who do not show a positive illusory bias
were more likely to experience depressive symptoms than those with the positive bias
despite their poor performance (McQuade et al., 2011).
Socio-Emotional Difficulties

ADHD presents emotional challenges that when paired with cognitive deficits,
often result in the pattern of behavioral and social difficulties that lead to referral for
diagnosis, as children with ADHD are at high risk for emotional and behavioral problems
as well as functional impairment across settings (Strine et al., 2006). Approximately 45%
to 54% of children with ADHD exhibit significant emotion regulation difficulties
(Groves et al., 2020), leaving children with ADHD at an increased risk for internalizing
and externalizing disorders and a tendency to display negative emotionality, poor reactive
control, and high irritability (Steinberg & Drabick, 2015). Impairments in emotion
processing have also been linked to poor academic outcomes (Jusyte et al., 2017).
Children with ADHD experience impulsive, intense shifts in emotion (both positive and
negative) that are difficult to control (Rosen & Factor, 2015). Dysfunction in the visual
pathways that provide sensory input to the amygdala may contribute to the affect
recognition deficits frequently observed in children with ADHD (Uekermann et al.,
2010), which impacts the perception and interpretation of emotions in faces and from

nonverbal cues (Parke et al., 2021). Studies have found that children and teens with



ADHD may have impaired recognition of negative facial expressions used to signal
disapproval, such as anger, fear, or sadness (Jusyte et al., 2017), and affect recognition
deficits in children with ADHD have been associated with severity of interpersonal
problems (Jusyte et al., 2017). When others use nonverbal facial expressions to indicate
disapproval, children with ADHD may be less likely to recognize and correctly evaluate
those nonverbal cues and may persist in their disapproved behavior or words, possibly
leading to rejection by others. This lower social competence due to poor affect
recognition is indeed associated with lower popularity among peers (Ciray et al., 2022)
and is one facet of how ADHD can impact social interactions.

Just as ADHD symptoms impact the learning of academic information, they are
also believed to interfere with social cognition, or the ability to encode and interpret
social cues (Uekermann et al., 2010). Children with ADHD often experience
interpersonal and social difficulties (Dagdelen, 2020; M. J. Murray, 2010), and even after
treating ADHD symptoms pharmacologically, the social difficulties remain (Grzadzinski
etal., 2011). Although not a core symptom of ADHD required for diagnosis, impaired
social cognition can be considered one of the most debilitating deficits of ADHD with its
significant impact on relationships with family members, peers, and teachers (Bora &
Pantelis, 2016; Nijmeijer et al., 2008). For example, research has shown that children
with ADHD are more likely to be rejected socially as compared to their typically
developing peers (DuPaul et al., 2011).

An estimated 85% of children with ADHD have difficulties in social interaction

and communication (Bhler et al., 2011; Grzadzinski et al., 2011). The communication



challenges experienced by children with ADHD include difficulties in pragmatic
language, which is the use of language in a social context. This includes skills such as
initiating, maintaining, and ending a conversation (Ciray et al., 2022) as well as
understanding implicit messages and figurative expressions such as irony (Caillies et al.,
2014). These pragmatic language skills were found to be the best predictor of behavioral
and adaptive functioning difficulties in children with ADHD (Parke et al., 2021) and
were found to be correlated with affect recognition, both of which play a significant role
in the social difficulties experienced by children with ADHD (Ciray et al., 2022).
Difficulties in pragmatic language impair social functioning and prosocial behavior, with
the relationship between ADHD and social skills being mediated by the ability to
properly manage a conversation (Ciray et al., 2022). When emotion dysregulation is
compounded with limited pragmatic language skills that prevent appropriate verbal
expression, children with ADHD may resort to inappropriate methods of dealing with
their frustration or intense emotions, such as through externalizing behaviors or
internalizing behaviors (Ciray et al., 2022; Parke et al., 2021), which impact their
interpersonal relationships.
Behavioral Difficulties

Depending on the severity of symptoms, individuals with ADHD can exhibit
difficulty waiting their turn, a tendency to talk excessively and interrupt others (whether
in games or conversations), an appearance of not listening when spoken to (Daley &
Birchwood, 2010) and more aggressive reactions to interpersonal conflicts than typically

developing individuals (DuPaul et al., 2011). ADHD is frequently comorbid with



externalizing disorders, with 30-40% of children with ADHD also meeting criteria for
Oppositional Defiant Disorder (ODD) or Conduct Disorder (CD) (Kuja-Halkola et al.,
2015). Children and adolescents with ADHD also are found to have elevated rates of
delinquency compared to typically developing peers (Sibley et al., 2011) and tend to
engage in more risk-taking behaviors, which has been hypothesized to be due to higher
benefit perception of the risky behavior (Shoham et al., 2016), lower attribution of severe
consequences to the behavior (Faraone et al., 2015), disregard of the consequences
(Bruce et al., 2009), or possibly a combination of these factors. Over the life course,
individuals with ADHD have been found to be at greater risk of substance abuse,
criminality, and antisocial behavior (Barkley et al., 2004).
Treatment of ADHD

Conventional treatment for ADHD consists of medication, behavior therapy, or a
combination of both. Stimulants, such as methylphenidate and amphetamines (Swanson
et al., 1998) are considered the first line of medications used in the treatment of ADHD,
while psychosocial therapy focuses on altering behavior through modifications to the
child’s environment (Dias et al., 2013). Research suggests that pharmacological treatment
or a multimodal treatment combining medication and psychosocial therapy provided
better results than behavior therapy alone (MTA Cooperative Group, 1999), although it is
unclear whether the difference in results is maintained over the long-term (Dias et al.,
2013). However, the use of medication alone remains the most commonly used treatment

option for individuals with ADHD (Danielson et al., 2018).



Impact of ADHD in the Classroom
Behavioral and Academic Challenges

With a diagnosis of ADHD, these children are at higher risk for academic
underachievement, being retained a grade (Larson et al., 2011), dropping out of school
(Kent et al., 2011), or being suspended or expelled (Daley & Birchwood, 2010). The
classroom setting is particularly exacerbating to ADHD symptomatology (Kos et al.,
2006). Students are expected to sit quietly, listen attentively, and act with self-control, all
of which are challenging tasks for students with ADHD (Bell et al., 2011), whether of the
inattentive, hyperactive/impulsive, or combined subtype. Because hyperactivity and
impulsivity can be especially disruptive in a classroom setting, students with ADHD are
often referred for behavior support or special education to address the externalizing
behaviors that are impacting their academic performance. In addition, the inattention and
the frequent comorbidity of learning disorders (such as dyslexia and other specific
learning disabilities) can negatively impact the academic achievement of students with
ADHD, which also results in referrals to special education for academic support.

In every academic subject, students with ADHD were found to obtain
significantly lower grades than students without ADHD (Barry et al., 2002; Daley &
Birchwood, 2010), often struggling with remaining on task, completing their work
(DuPaul et al., 2019), paying attention and following instructions (Kos et al., 2006).
Students with ADHD also tend to exhibit behavior problems, such as aggression,
noncompliance (Barkley, 2006), arguments, and defiance (Bekle, 2004) in addition to

social impairment in their interactions with peers and adults (Hoza, 2007) and lack of



emotional control (Bekle, 2004). The difficulty in managing the myriad of behavioral
challenges can severely impact the students’ relationships with their teachers.
School Services and Interventions

Federal law mandates that special education services be provided to students who
have an educational disability that impairs their educational functioning through an
individualized education program (IEP), as determined by the eligibility criteria listed in
the Individuals with Disabilities Education Improvement Act (IDEA, 2004). Students can
also be offered educational accommodations in their general education classrooms under
Section 504 of the Rehabilitation Act of 1973. Parent-reported data from a national
survey of 2,495 children with ADHD indicated that 62.3% received educational support
in schools and 32.0% received classroom behavior management support. Most students
with ADHD had an IEP (42.9%) over a Section 504 plan (13.6%) (DuPaul et al., 2019).
Reward contingencies including teacher praise and daily report cards are common
interventions used for students with ADHD (Batzle et al., 2010), and the fidelity and
quality of a teacher’s implementation of these interventions is important for their success
in managing ADHD-behavior. A teacher’s relationship with the student, however, may
impact the fidelity and quality of the intervention provided, thus undermining its
effectiveness (Ljusberg, 2011; Yeager & Walton, 2011).
Student-Teacher Relationships

Student-teacher relationships (STRs) are conceptualized as resulting from the
combination of both student and teacher characteristics, in what is sometimes called

“student-teacher compatibility” (Greene, 1995). Both student and teacher characteristics
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play a role in the quality of their reciprocal relationship (McGrath & Van Bergen, 2015;
Nurmi, 2012). Evidence is conflicting, however, regarding how congruent teacher and
student perceptions are, whether they both match in their perception of relationship
quality (Prewett et al., 2019) or differ (Hughes, 2011; Koomen & Jellesma, 2015) due to
their interaction history and specific personal characteristics (Pianta et al., 2003). In one
study examining STRs for students with behavioral difficulties, it was found that while
teachers tended to rate these relationships negatively, students expressed wanting closer
relationships with their teachers and tended to rate the STR more positively (Decker et
al., 2007), indicating that students and teachers may have different perceptions regarding
the quality of their relationship.

Despite the more limited investigation of incongruence in relationship perception
and the less frequent study of students’ perceptions as compared to teacher perceptions
(Rogers et al., 2015; Zee et al., 2020), the positive impact of STRs on student outcomes
widely studied and accepted (Ewe, 2019; Hughes, 2011; Pianta, 1994; Rogers et al.,
2015) and has been found to predict students’ social, behavioral, and academic outcomes
(Furrer & Skinner, 2003; McGrath & Van Bergen, 2015). Positive STRs are important for
students’ academic and socioemotional development, affecting their overall well-being,
academic achievement, sense of belonging, and attitude towards school (McGrath & Van
Bergen, 2015; Rogers et al., 2015). A positive relationship with the teacher has also been
shown to influence peer acceptance, while poor relationships with the teacher tended to
increase peer avoidance and rejection (Hughes et al., 2001; McGrath & Van Bergen,

2015). Through their relationship with the student, teachers can influence their social and
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behavioral outcomes as well as their academic trajectory. Even starting from the
beginning of the school year, teachers make inferences about their students’ capabilities
and performance. They create expectations that students can often sense and are aware of,
leading into a phenomenon known as a “self-fulfilling prophecy” in which the students
perform as their teacher expects of them (Batzle et al., 2010). In a study examining this
effect, students who were expected by their teachers to show improvements did indeed
show more increases in reasoning and 1Q scores compared to other students (Rosenthal &
Jacobson, 1966). Teachers’ expectations and attitudes towards students can influence
their relationship with them, and the quality of their relationship has implications for the
students’ academic engagement and success in school. Students who report a positive
relationship with their teacher tend to work harder and persevere in difficult tasks, pay
more attention to the teacher, and experience overall higher levels of engagement in the
classroom (Hughes & Kwok, 2007), leading to higher academic self-efficacy and
achievement (Prewett et al., 2019). A positive relationship with their teacher allows
students to feel more motivated and capable of learning (Hughes & Kwok, 2007), as well
as better able to manage their behavioral challenges (Little & Kobak, 2003).

Weaker relationships, on the other hand leave students feeling disengaged, at risk
for poor academic engagement and achievement (Rogers et al., 2015), and more
susceptible to exhibiting antisocial behavior and experiencing peer rejections (McGrath
& Van Bergen, 2015). Students with challenging behaviors and disabilities are
particularly at risk for negative teacher perceptions or expectations, and students who

exhibit aggressive or under-controlled behaviors have been shown to experience more
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conflict and less support in their relationship with their teacher (Hughes & Kwok, 2007).
Considering the bidirectional nature of relationships, this negative teacher view is
reinforced by the students’ tendency to exhibit more aggressive behaviors in response to
the poor STR (Rogers et al., 2015), whereas a positive STR may have a remedial
influence in improving the aggressive behaviors (Hamre & Pianta, 2001; McGrath & Van
Bergen, 2015). For at-risk students who are most vulnerable to poor STR, a positive
relationship with the teacher can act as a buffer and protective factor (McGrath & Van
Bergen, 2015; Murray & Greenberg, 2001). Positive STRs have been found to promote
student resiliency (Decker et al., 2007), improve adjustment for students with socio-
emotional difficulties (Arbeau et al., 2010), and guard against other negative effects
(Murray & Greenberg, 2001) such as maladaptive behavior that can continue to affect the
child into adulthood (McGrath & Van Bergen, 2015).
Student with ADHD-Teacher Relationship

While both student-teacher relationships and ADHD are two well-researched
areas, they have generally been examined as separate fields, leaving research on student-
teacher relationships for students with ADHD quite limited (Ewe, 2019; Rogers et al.,
2015). Some research suggests that students’ behavior challenges may lead to increased
teacher perception of relationship conflict (Hughes, 2011). Teachers have a more
negative view on teaching students with disruptive behavior disorders (Jerome et al.,
1994), especially in light of their tendency to report hyperactivity and inattention as the
most challenging student behaviors to manage (Nurmi, 2012). This negative view may in

turn affect their perceptions and attitudes towards students with ADHD who are prone to
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exhibiting these challenging behaviors. One study found that even by just reading
vignettes of students with ADHD and students without ADHD, negative perceptions of
students with ADHD are pervasive, with teachers rating the diagnosed students
significantly lower than students without ADHD on scales of behavior, intelligence, and
personality (Batzle et al., 2010). This is a grave concern for students with ADHD as
positive student-teacher relationships are widely regarded as essential for learning and
academic success in school (Ewe, 2019). Teachers may be more pessimistic about
teaching students with ADHD and view them as needing extra instruction and effort
(Atkinson et al., 1997, as cited in Bell et al., 2011). If a teacher already has a pre-formed
negative view of the student with ADHD and low expectations of their academic
capabilities, this may impact the effectiveness of any intervention plan and create a
continuous cycle of negativity marked by a “self-fulfilling prophecy” of expecting poor
behavior thus not effectively implementing the intervention that had the potential to
create positive change when implemented with fidelity.

As such, the ADHD-related social impairments in addition to the inattention and
hyperactivity/impulsivity may play an important role in the affected students’ relationship
with their teacher in the classroom, especially when considering the reciprocal nature of
relationships—student and teacher characteristics interact and influence each other in a
back-and-forth manner, and these interactions influence the students’ and teachers’
perceptions of their relationship quality (Nurmi, 2012). Students are sensitive to and
aware of teachers’ potentially negative views towards them (Zee et al., 2020), which may

in turn impact their relationship with their teacher as well as affect their school outcomes,
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such as classroom behavior and academic achievement (Montague & Rinaldi, 2001;
Rogers et al., 2015).
Factors Influencing Student with ADHD-Teacher Relationships

Although research examining the relationship between students with ADHD and
their teachers is sparse, general STR literature provides some insight into the potential
factors that may influence this relationship that is so critical to promoting better student
outcomes and academic engagement. While STRs have been examined in typically
learning disabilities (Eisenhower et al., 2007; Murray & Greenberg, 2001), and children
of ethnic minority (Cornelius-White, 2007; Hamre & Pianta, 2001), findings from these
studies can be used to inform research on student-teacher relationships for students with
ADHD. Factors that may influence teachers’ attitudes towards students with ADHD and
play a role in this relationship include certification level, years of teaching experience,
stress levels, knowledge of ADHD, and the teacher’s perception of the severity of the
student’s ADHD symptomatology.

Teacher Certification. Levels of pre- and in-service teacher training can vary
dramatically across quality and focus. Typically, state departments of education, the
primary credentialing body for educators, establish minimum thresholds for training as a
quality control mechanism for the field. As such, certification or professional credentials
serve as a metric to evaluate the depth, breadth, and specialization for educators. To this
point, different credentials or certifications require documentation of a greater amount

and scope of training. For example, a reading specialist or special education certification
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requires more specialized training in these respective topics and students than a general
education certification would require. One study comparing the attitude and knowledge
of teachers towards students with ADHD and learning disabilities found that teachers
who received special education training were more tolerant and understanding (Brook &
Boaz, 2005), and research has shown that specialized training can significantly increase
the teachers’ knowledge of ADHD and the challenges experienced by the affected
students, which may influence teachers’ expectations (Bell et al., 2011). There is some
debate, however, as to whether holding a special education certification improves the
relationship of special education teachers with students who have ADHD as compared to
general education teachers. On one hand, special education teachers have more constant
daily exposure to highly disruptive classrooms and severe, challenging behaviors (Bell et
al., 2011), which may cause higher levels of stress and can potentially negatively affect
their relationship with students with ADHD. However, the additional specialized training
that special education teachers undergo increases their knowledge of ADHD and
improves their attitude towards students with ADHD (Vereb & DiPerna, 2004), which
can positively affect their relationship with them. The increased exposure to students with
ADHD through the specialized training programs has been found to be a predictor of
improved teacher perceptions of ADHD (Bell et al., 2011), which has positive
implications for their relationship with students affected by the disorder.

Teacher Years of Experience. Teachers with more exposure to students with
ADHD tend to have more knowledge of ADHD and improved attitudes towards students

with ADHD (Kaos et al., 2004; Sciutto et al., 2000), which could positively influence their
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relationship with the student. While some studies argue that more years of experience
does not necessarily mean that teachers will have more exposure to ADHD (Bell et al.,
2011) and the number of students with ADHD taught was not found to be significantly
related to years of experience (Kos et al., 2004), the general consensus that teacher
training programs seem to under-prepare preservice teachers on ADHD (Poznanski et al.,
2018) may still put teachers with more years of teaching experience at an advantage in
regards to exposure to ADHD. With more years of experience, teachers have been found
to perceive themselves as more competent, which favorably affected their attitude toward
teaching students with disabilities (Rizzo & Vispoel, 1991) and may have implications
for their relationship with them, including students with ADHD.

Teacher Stress Levels. The teaching profession can be highly stressful, and
teachers across countries commonly report high levels of stress (Harmsen et al., 2018),
which may lead to burnout and poor teacher wellbeing if unaddressed (Gagnon et al.,
2019). In fact, between 30% to 50% of new teachers in the United States leave the
teaching profession within the first 5 years (Prilleltensky et al., 2016; Wilhelm et al.,
2000), citing various causes such as poor school climate (Grayson & Alvarez, 2008) and
child behavior problems (Greene et al., 1997), among others. Considering stress related
specifically to students, researchers have made a distinction between teaching stress as
opposed to teacher stress, with teaching stress referring to the student-specific stress as
related to interactions or relationship with a particular student, whereas teacher stress
refers to more general, distal sources of stress such as the demands of the job itself

(Gagnon et al., 2019; Abidin et al., 2004). One study examining teaching stress in a
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sample of preschool teachers found that the quality of STRs predicted teaching stress,
with conflictual relationships being a significant predictor (Gagnon et al., 2019). As
Gagnon and colleagues (2019) explain, the negative interactions seem to have a more
powerful and enduring impact than positive interactions, making poor STRs a more
salient experience. High levels of stress may prevent teachers from building positive,
warm, and responsive relationships with their students—relationships which have been
shown to promote higher academic achievement and social competence in students
(Gagnon et al., 2019). The relationship between a teacher’s stress levels and STR quality
has important implications for both the student and the teacher, though it remains unclear
across the literature whether higher stress levels predict poor STR unidirectionally or
whether poor STR leads to higher stress levels; the relationship between stress and STR
may be bidirectional or more complex than is currently understood. Students with ADHD
may be particularly prone to poor student-teacher interactions because of their often-
challenging behaviors as related to their inattentive or hyperactive symptomatology.
Indeed, research has shown that the student’s behavior can impact the quality of the STR
as perceived by the teacher (Greene et al., 1997; Pianta, 1994) with teachers reporting
higher levels of stress in teaching students with ADHD (Greene et al., 2002). The lack of
a close relationship or positive STR may lead teachers to feeling ineffectual and make
them less willing to try new strategies for supporting those students (Gagnon et al.,
2019), which can compromise the level of support that students with ADHD receive or, if
they do receive it, may compromise their effectiveness if delivered without fidelity or

teacher “buy-in.”
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Teacher Knowledge of ADHD. Having an awareness of what ADHD is and how
it impacts the affected student is critical for fostering an understanding relationship.
Students prefer teachers who understand their needs and their disabilities, and in one
study, students with ADHD expressed the importance of their teachers understanding that
they are not intentionally or deliberately acting with a purpose to disrupt the classroom
(Wiener & Daniels, 2016). Another study found that 52% of adolescents with ADHD felt
that their teachers don’t understand them or the struggles they face, often accusing them
of lacking motivation (Brook & Boaz, 2005). Misattributing the causes or intentionality
of disruptive or challenging behaviors may instill negative feelings or perceptions in the
teacher towards the student with ADHD while also making the student feel attacked or
misunderstood by the teacher, both of which can affect the quality of their STR. Teacher
training programs, however, generally do not emphasize training related to ADHD, which
is unfortunate given the high prevalence of ADHD in schools. According to one study,
77% of teachers reported a lack of opportunities to learn about ADHD in their teacher
training programs (Bekle, 2004), and this lack of sufficient knowledge of ADHD can be
considered one of the most pressing obstacles in addressing the needs of students with
ADHD (Batzle et al., 2010). Gaps have been identified in teachers’ knowledge of ADHD
symptomatology (Guerra et al., 2017; Sciutto et al., 2016), which tended to cover just the
general stereotypical symptoms (Batzle et al., 2010; Sciutto et al., 2000) which may limit
the teachers’ ability to accurately identify ADHD to refer a student for evaluation. There
are also concerning gaps in teachers’ knowledge of evidence-based interventions for

students with ADHD (Lawrence et al., 2017; Vereb & DiPerna, 2004), which can impact
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how well these students are supported in the classroom. In a study by Ohan and
colleagues (2008) which asked teachers to read vignettes and react to them, the
researchers found that teachers with average to higher knowledge of ADHD had more
helpful perceptions of students with ADHD and more helpful behaviors towards them,
but also less confidence in their ability to manage the students’ disruptive behaviors. This
finding suggests that higher knowledge of ADHD may be linked to improved perceptions
of the affection individual but also points at the gap in knowledge of ADHD’s treatment
and interventions in order to increase teacher efficacy (Ohan et al., 2008). Teacher
knowledge of both ADHD’s symptomatology as well as effective
treatments/interventions may play a role in fostering positive interactions with and
attitudes towards the student with ADHD as well as improving the teacher’s self-efficacy
in teaching students with ADHD, all of which can improve STR quality.

Teacher Perception of Symptom Severity. It has been found that teachers tend
to prefer more cooperative, prosocial students (Montague & Rinaldi, 2001), which leaves
students with ADHD at a disadvantage in forming positive relationships with their
teachers considering the significant academic, behavioral, and social deficits they face.
Teachers face increasing challenges in managing ADHD-related symptomatology as
severity of the disorder increases. They may feel less prepared in managing these
challenges (Arcia et al., 2000) and may suffer higher stress levels related to teaching
students with more severe presentations of ADHD (Greene et al., 2002). While students
may have similar symptom severity objectively, teachers differ in their tolerances of the

symptoms and their expectations for the students (Ritter, 1989; Safran & Safran, 1987),
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and so they may perceive the symptoms to be more or less problematic depending on
their own perceptions and attitudes. Thus, while not an objective measure of actual
severity, teachers’ perceptions and ratings of how severe the ADHD symptoms may
affect their attitude towards instructing these students and impact their relationship with
them.

It is crucial to investigate the teacher factors that may be impacting teachers’
relationships with their students, especially considering that teachers spend a significant
amount of time with their students and are often the first not only to recognize symptoms
and refer students, but also to implement the behavioral and academic interventions
(Jerome et al., 1994; Sax & Kautz, 2003). Daily interaction with students who have
ADHD and continuous management of the more challenging symptomatology may have
serious implications for how teachers may approach or perceive these students. It is
important to foster positive student-teacher relationships for children with ADHD which
can serve as a protective factor (Toste et al., 2014) to maximize intervention benefits and
buffer against the poor long-term outcomes associated with poor STRs and with the
diagnosis of ADHD.

Current Study Proposal

Students with ADHD are at greater risk for lower grades, higher rates of absences,
and increased likelihood of retention or dropping out (DuPaul et al., 2011) as well as
higher rates of substance abuse and delinquency (Sibley et al., 2010). A positive
relationship with their teacher may mitigate or buffer against some of these negative

outcomes, but students with ADHD may be more vulnerable to poorer STRs due to the
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influence of ADHD symptomatology on their behavior and academic performance (Zee
et al., 2020; Zendarski et al., 2020). Teacher characteristics and other teacher-level
factors may play a role in the teacher’s perception of and attitude toward students with
ADHD, which could influence their relationship with those students.

In addition, students with disabilities are often aware of any potentially negative
teacher views or attitudes towards them (Montague & Rinaldi, 2001; Zee et al., 2020),
which may impact their relationship with the teacher. It is important to include student
perceptions of STR to investigate whether students specifically with ADHD also exhibit
this awareness and rate their relationship quality commensurately similar to their teachers
or whether the positive illusory bias and tendency to underreport challenges (Owens et
al., 2007) will inflate their ratings of their relationship with their teachers. By measuring
both teacher and student ratings of STR, their differential impact on student academic
engagement can also be examined to understand the functional influence of these
relationships on the student’s academic engagement and thus success in school. With
positive STRs shown to be beneficial and linked to positive outcomes across elementary
(Eisenhower et al., 2007; Jerome et al., 2009; Murray & Greenberg, 2001; Hamre &
Pianta, 2001), middle (Wentzel et al., 2010), and high school (Agyekum, 2019), a better
conceptualization of STR between teachers and students with ADHD across grade levels
is critical for informing future interventions aimed at improving this vital relationship for

an already at-risk population.
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Guiding Logic Model
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Purpose and Research Questions

The goals of this study are threefold. First, this study seeks to examine the degree
to which various teacher-level factors (e.g., years of teaching experience, certification
level, stress levels, knowledge of ADHD, and teacher’s perception of the ADHD
symptom severity) impact teacher perceptions of the quality of the relationship between
third to twelfth grade students with ADHD and their teachers. This examination may
facilitate identification of malleable factors that may be used to improve STR and in turn
student outcomes. A second goal of this study is to determine if teachers and students
with ADHD differ in their reported perceptions of their relationship quality. Knowledge
regarding the congruence or incongruence of STR perception between teachers and
students can inform targeted interventions efforts for fostering positive STRs. If teachers
tend to view STRs more negatively than students do, this can inform prevention and

intervention by focusing on the teacher level. Lastly, the proposed study will evaluate the
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degree to which STR and closely related factors influence student academic engagement
and motivation, which are important precursors to academic achievement and school
success. This understanding can also inform prevention and intervention efforts aimed at
improving student success through fostering strong, positive student-teacher
relationships. Specific research questions include:

1. To what degree do teacher-level factors (e.g., years of experience, certification,
stress levels, knowledge of ADHD, or ratings of symptom severity) influence
teacher-reported perceptions of the quality of their relationship with students who
have ADHD? It is hypothesized that experience and knowledge of ADHD will be
positively associated with teacher ratings of STR whereas stress levels and symptom
severity will be negatively associated with the teachers’ ratings of STR. Special
education teachers are expected to have more positive STRs compared to general
education teachers.

2. Do teachers and their students with ADHD agree in their reported perceptions of
their STR quality? Given the tendency for incongruence in ratings and the tendency
of students with ADHD to underreport challenges (Owens et al., 2007), teachers and
students with ADHD are expected to differ in their STR ratings.

3. To what degree do socio-contextual factors (e.g., student ratings of relationship
quality, student’s symptom severity [as rated by the teacher], teacher ratings of
relationship quality) predict reported academic motivation and engagement levels for
students with ADHD? It is hypothesized that both student and teacher ratings of STR

will be significant predictors of academic motivation and engagement levels whereas
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symptom severity will be negatively associated with academic
motivation/engagement.
Methods

Participants
Teachers

The target sample size for this study will be 95 teacher-student dyads from local
elementary, middle, and high schools. Teachers will be recruited from schools in the
greater Inland Empire region and beyond as needed. The target sample will include
general educators and special educators of varying years of teaching experience. To be
included in the study, teachers must currently be responsible for delivery of instructional
content (e.g., reading, mathematics, English language arts) or special education support
for a student with ADHD, and the teacher must have known the student for at least two
months.
Students

Student participants will be identified by the included teachers for study
recruitment. The target sample will include students from grade levels from 3 to 12. To
be included in the study, students must have a medical diagnosis of ADHD and must be
currently eligible for special education services via an Individualized Education Plan
(1EP) under the primary eligibility category of Other Health Impairment (OHI). Since
comorbid disorders are largely prevalent in individuals with ADHD and since medication
is a common ADHD treatment, students with an additional diagnosis or those that take

medication will be eligible for participation. Comorbidity and medication use will not be
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considered exclusionary factors, with the intent of recruiting a sample that is more
representative of the general ADHD population as expected to be found in any classroom.
Measures
Teacher Demographic Information

Teachers will be asked to complete a researcher-created demographics form to
gather information on the teachers’ age, race/ethnicity, gender, and highest level of
education. The form will also inquire about the number of years teaching, their
certification level (general education, special education) and any additional specialization
or certifications they may hold. Additional information will also be gathered regarding
the estimated number of students with ADHD served, the current number of students with
ADHD in their classroom, and any ADHD-related training or professional development
attended in the past
Teacher Stress Levels

To measure teaching stress (the stress related to teaching a particular student), the
Index of Teaching Stress (ITS; Abidin et al., 2004) will be used. The ITS is a 90-item
self-report form with a 5-point Likert scale ranging from 1 (never stressful) to 5 (very
often stressful) that teachers use to rate the degree of their stress as related to a specific
student (for the purposes of this study, the student with ADHD). The measure can be
used for teachers of all grade levels (preschool to grade 12) and provides scores along
three domains: Attention-Deficit/Hyperactivity Disorder, Student Characteristics, and
Teacher Characteristics. Subscales of the measure assess stressors related to both student

characteristics (e.g., learning limitations, aggressiveness, ADHD-type behavior) and
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teaching-related stressors (e.g., loss of job satisfaction, lack of support, frustration
working with the student’s parents). The ITS is estimated to take between 20 to 25
minutes to complete and is available in paper format through Par, Inc. Validity studies
found an internal consistency ranging from 0.75 to 0.97 (Greene et al., 1997) and
indicated significant relationships between the ITS and similar measures of teacher
health, student behavior, and teacher behavior (Gagnon et al., 2019; Abidin et al., 2004).
Teacher Knowledge of ADHD

Teachers’ level of ADHD knowledge will be measured using the Knowledge of
Attention Deficit Disorders Scale (KADDS; Sciutto et al., 2005). The KADDS contains
36 ADHD-related statements which require the respondents to select whether they think
the statement is true (T), false (F), or if they don’t know (DK). The items on the survey
include both what ADHD is as well as what it is not in order to avoid a negative response
bias (Sciutto et al., 2005). Three domains of ADHD knowledge are measured by the
KADDS: (1) symptoms and diagnosis of ADHD, (2) treatment of ADHD, and (3)
associated features (the nature, causes, and outcomes of ADHD). The KADDS has a high
internal consistency ranging between 0.80 and 0.90 and includes items that have a strong
empirical research base. While the manual does not include an established time to
complete the KADDS, completion time should take between 20 to 30 minutes.
Teacher Perception of Symptom Severity

Teachers will be asked to complete the teacher’s form of the Behavior
Assessment System for Children, 3" edition, abbreviated as BASC-3 Teacher Rating

Scales (BASC-3 TRS; Reynolds & Kamphaus, 2015) for their participating student with
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ADHD. The BASC-3 (TRS) is validated for use in rating students ages 2 to 21 and has
been shown to have an alpha coefficient exceeding 0.80 (Altmann et al., 2018). The
teacher scale includes 105-165 items that are rated using a 4-point frequency scale, with
responses ranging from never to almost always. The BASC-3 TRS provides scores along
multiple scales that include hyperactivity, aggression, conduct problems, anxiety,
depression, attention problems, learning problems, withdrawal, atypicality, and
somatization. A T score is generated for each scale along with a classification of clinical
significance. In addition, an F Index score is calculated, which provides an indication as
to whether the teacher tends to view the child’s behavior as excessively negative. The
estimated time of completion is between 30 to 45 minutes; however, if the teacher has
already completed the BASC-3 for the student within one month of data collection as part
of a special education assessment, the existing results will be used.
Student-Teacher Relationship Quality

Ratings of student-teacher relationship quality will be obtained using the
Classroom Working Alliance Inventory (CWAI; Heath et al., 2017), which offers parallel
student and teacher forms. Previous research in student-teacher relationships tends to
view STRs as attachment bonds measured by degree of connectedness, trust, or lack of
conflict (Pianta, 1994), and more emphasis was placed on the teachers’ ratings, as
reflected in the limited availability of corresponding student versions of measures. The
CWAL, however, expands beyond the emotional connection and conceptualizes the
student-teacher relationship as a collaborative “alliance” that encompasses more of the

breadth of student and teacher relationships in the classroom (Toste et al., 2015). It was
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modified based on the Working Alliance Inventory-Short Form (WAI-SF; Tracey &
Kokotovic, 1989). The WAI-SF had been adapted from the original Working Alliance
Inventory (WAI; Horvath & Greenberg, 1989), with the CWAI then modified from the
WAI-SF for use in the classroom setting. The CWAI has been shown to have a moderate
internal consistency of 0.76 to 0.91 on the teacher form and 0.59 to 0.71 on the student
form (Toste et al., 2010).

The CWAI includes 12 items with participants’ responses indicated on a 5-point
scale. Scores are provided on three subscales: bond (respect, liking, trust), goal (mutual
agreement and understanding of objectives), and task (mutual agreement and
understanding of relevance) (Toste et al., 2015). The student and teacher versions include
the same items, worded appropriately for each perspective; by using corresponding
forms, teacher and student perceptions of their relationship can be compared on the same
constructs. While the manual does not include an established time to complete the CWAI
(students or teachers), completion time is estimated to take 10 to 15 minutes.

Student Demographic Information

Student information will be collected from their teachers and parents. A study-
specific survey form will be used to gather information on participating students’ age,
grade level, race/ethnicity, gender, and current academic standing (grade point
average/GPA or grades, as available). The survey will also inquire as to whether the
student is on ADHD medication, whether the student is currently receiving therapy or
counseling services, whether the student has an IEP (along with date of initial eligibility),

and whether the student has a medical diagnosis of ADHD (along with the date of
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diagnosis or age).
Student Academic Motivation and Engagement Level

The academic motivation and engagement levels of students with ADHD will be
measured using the Motivation and Engagement Scale (MES; Martin, 2009). The MES
measures the cognitive, behavior, and emotional components of engagement (Fredricks &
McColskey, 2012). Students respond using a Likert scale to indicate their level of
agreement with 44-item statements. The measure yields scores on eleven subscales
falling into the four domains of positive engagement, negative engagement, positive
motivation, and negative motivation (Martin, 2009). Positive motivation includes
subscales measuring self -efficacy, valuing and mastery orientation while negative
motivation includes subscales of anxiety, failure avoidance, and uncertain control (Liem
& Martin, 2012). Positive engagement includes subscales of planning, task management,
and persistence, whereas negative engagement includes self-handicapping and
disengagement (Liem & Martin, 2012). The junior form (MEH-JS) will be administered
to students in elementary and middle school, and the high school form (MES-HS) of the
measure will be completed by the older students. Internal consistency values for the
MES-HS ranged between 0.77 and 0.79. Additionally, the first-order and higher-order
factor models underlying the MES-HS were confirmed through additional factor analytic
analyses. The MES also displays measurement invariance, or consistent loadings,
correlations, variances, and uniqueness across primary/elementary school, high school
and university/college samples (see Liem & Martin, 2012). The estimated administration

time of both forms is 10 to 15 minutes.
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Procedures
Recruitment

Participants will be recruited from districts within the greater Inland Empire
metropolitan area (and beyond as needed) at the beginning of the school year to allow
data collection to occur in the fall to winter of that same school year. This timeline will
also allow time for relationships to develop between the students and teachers. With IRB
and district approval, emails will be sent district-wide to the individual school sites to
invite teachers who provide instruction for a student with ADHD to participate in the
study. After a teacher provides written consent for participation in the study and
nominates one of their students with ADHD, a consent form will be sent to the student’s
educational decision makers (e.g., parents, legal guardians), along with a letter providing
information regarding the study. Once written consent is obtained from both parties
(teachers and educational decision makers) and the student provides written assent, the
teacher-student dyad will be eligible to participate in the study. Both teachers and
students will receive a gift card as compensation for their time spent participating in
study activities at the end of the data collection.
Data Collection

After receiving active consent from the teachers, they will be provided with the
measures in electronic and paper format to complete at their convenience within a two-
week period. The demographics form, CWAI-Teacher, KADDS, and BASC-3 will be
provided electronically to the teachers’ email (BASC-3 through its online version and the

remaining three measures through Qualtrics). Due to copyright regulations, the ITS will
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be provided in paper form with a prepaid envelope to be mailed back. Parents will be
provided with the demographics form for their student electronically through Qualtrics,
and students will be administered the MES electronically and CWAI-Student with the
researcher present to read the items. Once the measures are completed, the CWAI
(Teacher and Student), MES, KADDS, and ITS will be scored using their respective
manuals and the BASC-3 will be scored automatically through its online scoring system.
The demographic information and information regarding years of experience and
certification level will be coded for analysis. The responses and scores will be de-
identified while maintaining the pairing of each teacher with their respective student, and
the data will be examined for missing information prior to analysis.
Analysis Plan

Teacher-level Factors Influencing STR

The first research question asks to what degree teacher-level factors influence
teacher perceptions of the quality of their relationship with students with ADHD.
Multiple regression will be employed to facilitate this examination. Based on power
analyses conducted using G*Power statistical program (Faul et al., 2009), the
recommended sample size was calculated to be 89 in order to maintain an acceptable
power level above 0.8 (0.95) with an 0.05 alpha error rate and a moderate effect size of
0.15 (Cohen, 1988). Ideally the recommended sample size will be exceeded by the
planned recruitment of 95 teachers.

Multiple linear regression analysis makes several key assumptions about the

sample and data, including the assumption of linearity, multivariate normality, lack of
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multicollinearity, and homogeneity of variance. Through linearity, multiple regression
analysis assumes that the relationship between the outcome variable (in this case,
teachers’ STR rating) has a linear relationship with the independent variables (the
teacher-level factors). This assumption can be evaluated by visually analyzing
scatterplots of the data for a linear relationship, (which would meet the assumption) or a
curvilinear relationship (which would violate the assumption of linearity). The
assumption of multivariate normality assumes that the residuals (the error between
observed and predicted values) are normally distributed. A visual analysis of a Q-Q-Plot
or a histogram can be used to confirm normal distribution. A third key assumption of
multiple regression is the assumption that there is no multicollinearity between the
independent variables (meaning that the teacher-level factors are not highly correlated
with each other). If this assumption is violated, the standard errors of the regression
coefficients would be unnecessarily inflated, which could adversely affect their
significance (Akinwande et al., 2015). To test this assumption, the Variance Inflation
Factor (VIF) values are examined; ideally, the VIF value would be equal to 1 to indicate
no multicollinearity. If, however, the values are between 5 and 10, this would indicate a
high correlation between the independent variables and a violation of this assumption,
necessitating the removal of an independent variable from the model. The assumption of
homogeneity of variance assumes that the error terms have similar variances across the
independent variables. This assumption is confirmed through a visual analysis of the
standardized residuals vs. predicted values scatterplot to determine if the points are

equally distributed. The data from the demographics form, ITS, KADDS, and BASC-3
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will be entered into R statistical computing software and run as a multiple regression
model to determine which and to what degree the varied independent variables explain
variability in teacher ratings of their relationships with their student with ADHD (i.e.,
teacher-reported STR quality). The results will be used to determine which factors
significantly explain the variance in the teachers’ ratings of STR quality.
Differences in Student and Teacher Ratings of STR Quality

The second research question investigates whether students with ADHD and their
respective teachers differed in their ratings of STR. Based on G*Power analyses (Faul et
al., 2009), the recommended sample size was calculated to be 88 students with ADHD
and 88 teachers in order to maintain an acceptable power level above 0.8 (0.95) with an
0.05 alpha error rate and a moderate effect size of 0.15 (Cohen, 1988); this sample size
will ideally be exceeded by the planned recruitment of 95 teacher-student dyads. A two-
group independent sample t-test will be conducted using R to calculate and compare the
mean ratings of the two groups. This analysis assumes that the samples are independent
of each other, normally distributed, and randomly sampled from the population. The
normality assumption can be examined statistically through the Shapiro-Wilks test to
determine if the two samples are both normally distributed along the bell curve.
Factors Influencing Student Motivation and Engagement

The third research question examines whether the student ratings of relationship
quality, student’s symptom severity as rated by the teacher, or teacher ratings of
relationship quality predict student academic motivation and engagement levels. Multiple

regression analysis will be used to examine this research question. Based on G*Power
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analyses (Faul et al., 2009), the recommended sample size was calculated to be 74 in
order to maintain an acceptable power level above 0.8 (0.95) with an 0.05 alpha error rate
and a moderate effect size of 0.15 (Cohen, 1988); this sample size will ideally be
exceeded by the planned recruitment of 95 teacher-student dyads. Four main assumptions
are associated with multiple regression (linearity, multivariate normality, lack of
multicollinearity, and homogeneity of variance), and as noted previously, these
assumptions will be examined for violations through the VIF values (lack of
multicollinearity) and visual analysis of the data’s scatterplot (linearity), Q-Q-Plots
(multivariate normality), and standardized residuals vs. predicted values scatterplot
(homogeneity of variance). Data from the CWAI-Student Form, CWAI-Teacher Form,
and BASC-3 will be used to run a multiple regression in R statistical software to
determine whether these factors significantly explain the variance in students’ academic
motivation and engagement.
Anticipated Findings

Teacher-level Factors Influencing STR

The goal of the first research question is to examine the influence of teacher
factors (e.g., years of experience, certification, stress levels, knowledge of ADHD,
symptom severity) on teacher perceptions of the quality of their relationships with their
students with ADHD. After running the regression model, it is expected that all five
teacher-level factors will explain a portion of the variance in teacher ratings of STR to
varying degrees of significance. Increased years of experience, higher ADHD knowledge,

and special education certification are expected to explain increases in teacher ratings of
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STR while higher stress levels and higher symptom severity ratings are expected to
explain lower teacher ratings of STR.
Differences in Student and Teacher Ratings of STR Quality

The second research question addresses the congruence or incongruence of STR
perception between teachers and students with ADHD. After comparing the means of the
two groups using the t-test, it is expected that teachers and students with ADHD will have
significant differences in their ratings of STR quality, with teachers viewing the
relationship more negatively than the students.
Factors Influencing Student Motivation and Engagement

The third research question investigates the influence of student ratings of STR,
teacher ratings of STR, and teacher rating of symptom severity on the student’s academic
engagement and motivation. After running the regression model, it is expected that all
three socio-contextual factors will explain a portion of the variance in students’
motivation and engagement. Higher teacher STR ratings, higher student STR ratings, and
lower BASC-3 ratings of symptom severity are expected to explain increases in the
students’ self-reported academic engagement and motivation levels.

Potential Implications

Findings should facilitate identification of potentially malleable factors of
particular importance to these critical relationships. By identifying these factors,
interventions can be designed and implemented to improve student-teacher relationships
for students with ADHD, for example by increasing ADHD knowledge or reducing stress

levels, etc., depending on the results of the study. Understanding whether the students
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and teachers differed in the ratings also provides researchers, administrators, and
educators with valuable information as to how the relationship is formed and perceived
by both involved parties to determine whether any conflict or negativity is bidirectional.
If teachers tended to be more negative in their perceptions of the STR quality whereas
students with ADHD were more positive, this could indicate a need for further research
into the causes of this negative perception and possible interventions to improve the
teachers’ attitudes towards students with ADHD. If students with ADHD tended to be
more negative in their perceptions of STR than the teachers, this may suggest a need for
teachers to re-evaluate their perception of the relationship and take more steps to improve
the students’ experience of that relationship. Finally, understanding whether student
ratings of STR, teacher ratings of STR, or symptom severity impact student engagement
can inform future interventions for improving their academic engagement. For example,
if it was determined that student ratings of the relationship predicted their engagement
more than the teacher ratings of STR, then interventions will be narrowed to focus on
improving the students’ perceptions of the relationship quality. The research questions to
be examined in this study will help narrow down the areas of most significance to STRs
and student academic engagement to inform more focused interventions and to buffer

against some of the negative risks associated with a diagnosis of ADHD.

37



References

Abidin, R. R., Greene, R. W., & Konold, T. R. (2004). Index of teaching stress:
Professional manual. Lutz, FL: Psychological Assessment Resources, Inc

Agyekum, S. (2019). Teacher-Student Relationships: The Impact on High School
Students. Journal of Education and Practice, 10(14), 121.

Akinwande, M. O., Dikko, H. G., & Samson, A. (2015). Variance Inflation Factor: As a
Condition for the Inclusion of Suppressor Variable(s) in Regression Analysis.
Open Journal of Statistics, 05(07), 754. https://doi.org/10.4236/0js.2015.57075

Altmann, R. A., Reynolds, C. R., Kamphaus, R. W., & Vannest, K. J. (2018). BASC-3. In
J. Kreutzer, J. DeLuca, & B. Caplan (Eds.), Encyclopedia of Clinical
Neuropsychology (pp. 1-7). Springer International Publishing.
https://doi.org/10.1007/978-3-319-56782-2_1524-2

APA. (2013). Diagnostic and statistical manual of mental disorders: DSM-5 (American
Psychiatric Association & American Psychiatric Association, Eds.; 5th ed).
American Psychiatric Association.

Arbeau, K. A., Coplan, R. J., & Weeks, M. (2010). Shyness, teacher-child relationships,
and socio-emotional adjustment in grade 1. International Journal of Behavioral
Development, 34(3), 259-269. https://doi.org/10.1177/0165025409350959

Arcia, E., Frank, R., Sdnchez-LaCay, A., & Fernaindez, M. C. (2000). Teacher
understanding of ADHD as reflected in attributions and classroom strategies.
Journal of Attention Disorders, 4(2), 91-101.
https://doi.org/10.1177/108705470000400203

Areces, D., Dockrell, J., Garcia, T., Gonzalez-Castro, P., & Rodriguez, C. (2018).
Analysis of cognitive and attentional profiles in children with and without ADHD
using an innovative virtual reality tool. PLOS ONE, 13(8), €0201039.
https://doi.org/10.1371/journal.pone.0201039

Arnett, A. B., MacDonald, B., & Pennington, B. F. (2013). Cognitive and behavioral
indicators of ADHD symptoms prior to school age. Journal of Child Psychology
and Psychiatry, 54(12), 1284-1294. https://doi.org/10.1111/jcpp.12104

Atkinson, 1. M., Robinson, J. A., & Shute, R. H. (1997). Between a rock and a hard place:

An Australian perspective on education of children with ADHD. Educational and
Child Psychology, 14(1), 21-30.

38



Barkley, R. A. (1997). ADHD and the nature of self-control (pp. xix, 410). Guilford
Press.

Barkley, R. A. (2006). Attention-deficit hyperactivity disorder: A handbook for diagnosis
and treatment (3rd ed). Guilford Press.

Barkley, R. A., Fischer, M., Smallish, L., & Fletcher, K. (2004). Young adult follow-up
of hyperactive children: Antisocial activities and drug use. Journal of Child
Psychology and Psychiatry, 45(2), 195-211. https://doi.org/10.1111/j.1469-
7610.2004.00214.x

Barry, T. D., Lyman, R. D., & Klinger, L. G. (2002). Academic Underachievement and
Attention-Deficit/Hyperactivity Disorder. Journal of School Psychology, 40(3),
259-283. https://doi.org/10.1016/S0022-4405(02)00100-0

Batzle, C. S., Weyandt, L. L., Janusis, G. M., & DeVietti, T. L. (2010). Potential Impact
of ADHD With Stimulant Medication Label on Teacher Expectations. Journal of
Attention Disorders, 14(2), 157-166. https://doi.org/10.1177/1087054709347178

Bekle, B. (2004). Knowledge and attitudes about Attention-Deficit Hyperactivity
Disorder (ADHD): A comparison between practicing teachers and undergraduate
education students. Journal of Attention Disorders, 7(3), 151-161.
https://doi.org/10.1177/108705470400700303

Bell, L., Long, S., Garvan, C., & Bussing, R. (2011). The impact of teacher credentials on
ADHD Stigma Perceptions. Psychology in the Schools, 48(2), 184-197.
https://doi.org/10.1002/pits.20536

Bora, E., & Pantelis, C. (2016). Meta-analysis of social cognition in attention-
deficit/hyperactivity disorder (ADHD): Comparison with healthy controls and
autistic spectrum disorder. Psychological Medicine, 46(4), 699-716.
https://doi.org/10.1017/S0033291715002573

Brook, U., & Boaz, M. (2005). Attention deficit and hyperactivity disorder (ADHD) and
learning disabilities (LD): Adolescents perspective. Patient Education and
Counseling, 58(2), 187-191. https://doi.org/10.1016/j.pec.2004.08.011

Bruce, B. S., Ungar, M., & Waschbusch, D. A. (2009). Perceptions of risk among
children with and without attention deficit/hyperactivity disorder. International
Journal of Injury Control and Safety Promotion, 16(4), 189-196.
https://doi.org/10.1080/17457300903306914

Bihler, E., Bachmann, C., Goyert, H., Heinzel-Gutenbrunner, M., & Kamp-Becker, I.
(2011). Differential Diagnosis of Autism Spectrum Disorder and Attention Deficit

39



Hyperactivity Disorder by Means of Inhibitory Control and ‘Theory of Mind.’
Journal of Autism and Developmental Disorders, 41(12), 1718-1726.
https://doi.org/10.1007/s10803-011-1205-1

Caillies, S., Bertot, V., Motte, J., Raynaud, C., & Abely, M. (2014). Social cognition in
ADHD: Irony understanding and recursive theory of mind. Research in
Developmental Disabilities, 35(11), 3191-3198.
https://doi.org/10.1016/j.ridd.2014.08.002

Castellanos, F. X., Sonuga-Barke, E. J. S., Milham, M. P., & Tannock, R. (2006).
Characterizing cognition in ADHD: Beyond executive dysfunction. Trends in
Cognitive Sciences, 10(3), 117-123. https://doi.org/10.1016/j.tics.2006.01.011

Ciray, R. O., Ozyurt, G., Turan, S., Karagdz, E., Ermis, C., Oztiirk, Y., & Akay, A.
(2022). The association between pragmatic language impairment, social cognition
and emotion regulation skills in adolescents with ADHD. Nordic Journal of
Psychiatry, 76(2), 89-95. https://doi.org/10.1080/08039488.2021.1938211

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (0 ed.).
Routledge. https://doi.org/10.4324/9780203771587

Cornelius-White, J. (2007). Learner-Centered Teacher-Student Relationships Are
Effective: A Meta-Analysis. Review of Educational Research, 77(1), 113-143.
https://doi.org/10.3102/003465430298563

Dagdelen, F. (2020). Comparison of social cognition in adolescents diagnosed with
attention deficit hyperactivity disorder and autism spectrum disorder. Dusunen
Adam: The Journal of Psychiatry and Neurological Sciences.
https://doi.org/10.14744/DAJPNS.2020.00093

Daley, D., & Birchwood, J. (2010). ADHD and academic performance: Why does ADHD
impact on academic performance and what can be done to support ADHD
children in the classroom? Child: Care, Health and Development, 36(4), 455-464.
https://doi.org/10.1111/j.1365-2214.2009.01046.x

Danielson, M. L., Visser, S. N., Chronis-Tuscano, A., & DuPaul, G. J. (2018). A National
Description of Treatment among United States Children and Adolescents with
Attention-Deficit/Hyperactivity Disorder. The Journal of Pediatrics, 192, 240-
246.e1. https://doi.org/10.1016/j.jpeds.2017.08.040

de Boer, H., Timmermans, A. C., & van der Werf, M. P. C. (2018). The effects of teacher
expectation interventions on teachers’ expectations and student achievement:
Narrative review and meta-analysis. Educational Research and Evaluation, 24(3—
5), 180-200. https://doi.org/10.1080/13803611.2018.1550834

40



Decker, D. M., Dona, D. P., & Christenson, S. L. (2007). Behaviorally at-risk African
American students: The importance of student—teacher relationships for student
outcomes. Journal of School Psychology, 45(1), 83-109.
https://doi.org/10.1016/j.jsp.2006.09.004

Dias, T. G. C., Kieling, C., Graeff-Martins, A. S., Moriyama, T. S., Rohde, L. A., &
Polanczyk, G. V. (2013). Developments and challenges in the diagnosis and
treatment of ADHD. Brazilian Journal of Psychiatry, 35, S40-S50.
https://doi.org/10.1590/1516-4446-2013-S103

DuPaul, G. J., Chronis-Tuscano, A., Danielson, M. L., & Visser, S. N. (2019). Predictors
of Receipt of School Services in a National Sample of Youth With ADHD.
Journal of Attention Disorders, 23(11), 1303-13109.
https://doi.org/10.1177/1087054718816169

DuPaul, G. J., Weyandt, L. L., & Janusis, G. M. (2011). ADHD in the Classroom:
Effective Intervention Strategies. Theory Into Practice, 50(1), 35-42.
https://doi.org/10.1080/00405841.2011.534935

Eisenhower, A. S., Baker, B. L., & Blacher, J. (2007). Early student—teacher relationships
of children with and without intellectual disability: Contributions of behavioral,
social, and self-regulatory competence. Journal of School Psychology, 45(4),
363-383. https://doi.org/10.1016/j.jsp.2006.10.002

Ernst, M., Kimes, A. S., London, E. D., Matochik, J. A., Eldreth, D., Tata, S.,
Contoreggi, C., Leff, M., & Bolla, K. (2003). Neural Substrates of Decision
Making in Adults With Attention Deficit Hyperactivity Disorder. American
Journal of Psychiatry, 160(6), 1061-1070.
https://doi.org/10.1176/appi.ajp.160.6.1061

Ewe, L. P. (2019). ADHD symptoms and the teacher—student relationship: A systematic
literature review. Emotional and Behavioural Difficulties, 24(2), 136-155.
https://doi.org/10.1080/13632752.2019.1597562

Faraone, S. V., Asherson, P., Banaschewski, T., Biederman, J., Buitelaar, J. K., Ramos-
Quiroga, J. A., Rohde, L. A., Sonuga-Barke, E. J. S., Tannock, R., & Franke, B.
(2015). Attention-deficit/hyperactivity disorder. Nature Reviews Disease Primers,
1(1), 15020. https://doi.org/10.1038/nrdp.2015.20

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible

statistical power analysis program for the social, behavioral, and biomedical
sciences. Behavior Research Methods, 39, 175-191.

41



Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses
using G*Power 3.1: Tests for correlation and regression analyses. Behavior
Research Methods, 41, 1149-1160.

Fredricks, J. A., & McColskey, W. (2012). The Measurement of Student Engagement: A
Comparative Analysis of VVarious Methods and Student Self-report Instruments.
In S. L. Christenson, A. L. Reschly, & C. Wylie (Eds.), Handbook of Research on
Student Engagement (pp. 763-782). Springer US. https://doi.org/10.1007/978-1-
4614-2018-7_37

Furrer, C., & Skinner, E. (2003). Sense of relatedness as a factor in children’s academic
engagement and performance. Journal of Educational Psychology, 95(1), 148—
162. https://doi.org/10.1037/0022-0663.95.1.148

Gagnon, S. G., Huelsman, T. J., Kidder-Ashley, P., & Lewis, A. (2019). Preschool
Student—Teacher Relationships and Teaching Stress. Early Childhood Education
Journal, 47(2), 217-225. https://doi.org/10.1007/s10643-018-0920-z

Grayson, J. L., & Alvarez, H. K. (2008). School climate factors relating to teacher
burnout: A mediator model. Teaching and Teacher Education, 24(5), 1349-1363.
https://doi.org/10.1016/j.tate.2007.06.005

Greene, R. W. (1995). Students with ADHD in School Classrooms: Teacher Factors
Related to Compatibility, Assessment, and Intervention. School Psychology
Review, 24(1), 81-93. https://doi.org/10.1080/02796015.1995.12085753

Greene, R. W., Abidin, R. R., & Kmetz, C. (1997). The index of teaching stress: A
measure of student-teacher compatibility. Journal of School Psychology, 35(3),
239-259. https://doi.org/10.1016/S0022-4405(97)00006-X

Greene, R. W., Beszterczey, S. K., Katzenstein, T., Park, K., & Goring, J. (2002). Are
Students with ADHD More Stressful to Teach?: Patterns of Teacher Stress in an
Elementary School Sample. Journal of Emotional and Behavioral Disorders,
10(2), 79-89. https://doi.org/10.1177/10634266020100020201

Groves, N. B., Kofler, M. J., Wells, E. L., Day, T. N., & Chan, E. S. M. (2020). An
Examination of Relations Among Working Memory, ADHD Symptoms, and
Emotion Regulation. Journal of Abnormal Child Psychology, 48(4), 525-537.
https://doi.org/10.1007/s10802-019-00612-8

42



Grzadzinski, R., Di Martino, A., Brady, E., Mairena, M. A., O’Neale, M., Petkova, E.,
Lord, C., & Castellanos, F. X. (2011). Examining Autistic Traits in Children with
ADHD: Does the Autism Spectrum Extend to ADHD? Journal of Autism and
Developmental Disorders, 41(9), 1178-1191. https://doi.org/10.1007/s10803-010-
1135-3

Guerra, F., Tiwari, A., Das, A., Cavazos Vela, J., & Sharma, M. (2017). Examining
Teachers” Understanding of Attention Deficit Hyperactivity Disorder. Journal of
Research in Special Educational Needs, 17(4), 247-256.
https://doi.org/10.1111/1471-3802.12382

Gupta, R., & Kar, B. R. (2010). Specific Cognitive Deficits in ADHD: A Diagnostic
Concern in Differential Diagnosis. Journal of Child and Family Studies, 19(6),
778-786. https://doi.org/10.1007/s10826-010-9369-4

Hamre, B. K., & Pianta, R. C. (2001). Early Teacher-Child Relationships and the
Trajectory of Children’s School Outcomes through Eighth Grade. Child
Development, 72(2), 625-638. https://doi.org/10.1111/1467-8624.00301

Harmsen, R., Helms-Lorenz, M., Maulana, R., & van Veen, K. (2018). The relationship
between beginning teachers’ stress causes, stress responses, teaching behaviour
and attrition. Teachers and Teaching, 24(6), 626-643.
https://doi.org/10.1080/13540602.2018.1465404

Heath, N. L., Toste, J. R., Dallaire, L., & Fitzpatrick, M. (2007). Classroom Working
Alliance Inventory. Montreal: McGill University.

Horvath, A. O., & Greenberg, L. S. (1989). Development and validation of the Working
Alliance Inventory. Journal of Counseling Psychology, 36(2), 223-233.
https://doi.org/10.1037/0022-0167.36.2.223

Hoza, B. (2007). Peer Functioning in Children With ADHD. Journal of Pediatric
Psychology, 32(6), 655-663. https://doi.org/10.1093/jpepsy/jsm024

Hoza, B., Waschbusch, D. A., Owens, J. S., Pelham, W. E., & Kipp, H. (2001).
Academic task persistence of normally achieving ADHD and control boys: Self-
evaluations, and attributions. Journal of Consulting and Clinical Psychology,
69(2), 271-283. https://doi.org/10.1037/0022-006X.69.2.271

Hughes, J. (2011). Longitudinal Effects of Teacher and Student Perceptions of Teacher-

Student Relationship Qualities on Academic Adjustment. The Elementary School
Journal, 112(1), 38-60. https://doi.org/10.1086/660686

43



Hughes, J., & Kwok, O. (2007). Influence of Student-Teacher and Parent-Teacher
Relationships on Lower Achieving Readers’ Engagement and Achievement in the
Primary Grades. Journal of Educational Psychology, 99(1), 39-51.
https://doi.org/10.1037/0022-0663.99.1.39

Hughes, J. N., Cavell, T. A., & Willson, V. (2001). Further Support for the
Developmental Significance of the Quality of the Teacher—Student Relationship.
Journal of School Psychology, 39(4), 289-301. https://doi.org/10.1016/S0022-
4405(01)00074-7

Jensen, P. S., & Cooper, J. R. (2002). Attention deficit hyperactivity disorder: State of the
science-best practices (p. 19). Civic Research Institute.

Jerome, E. M., Hamre, B. K., & Pianta, R. C. (2009). Teacher-Child Relationships from
Kindergarten to Sixth Grade: Early childhood predictors of teacher-perceived
conflict and closeness. Social Development (Oxford, England), 18(4), 915-945.
https://doi.org/10.1111/j.1467-9507.2008.00508.x

Jerome, L., Gordon, M., & Hustler, P. (1994). A Comparison of American and Canadian
Teachers’ Knowledge and Attitudes towards Attention Deficit Hyperactivity
Disorder (Adhd). The Canadian Journal of Psychiatry, 39(9), 563-567.
https://doi.org/10.1177/070674379403900909

Jusyte, A., Gulewitsch, M. D., & Schonenberg, M. (2017). Recognition of peer emotions
in children with ADHD: Evidence from an animated facial expressions task.
Psychiatry Research, 258, 351-357.
https://doi.org/10.1016/j.psychres.2017.08.066

Kent, K. M., Pelham, W. E., Molina, B. S. G., Sibley, M. H., Waschbusch, D. A., Yu, J.,
Gnagy, E. M., Biswas, A., Babinski, D. E., & Karch, K. M. (2011). The
Academic Experience of Male High School Students with ADHD. Journal of
Abnormal Child Psychology, 39(3), 451-462. https://doi.org/10.1007/s10802-010-
9472-4

Kern, J. K., Geier, D. A,, Sykes, L. K., Geier, M. R., & Deth, R. C. (2015). Are ASD and
ADHD a Continuum? A Comparison of Pathophysiological Similarities Between
the Disorders. Journal of Attention Disorders, 19(9), 805-827.
https://doi.org/10.1177/1087054712459886

Koomen, H. M. Y., & Jellesma, F. C. (2015). Can closeness, conflict, and dependency be
used to characterize students’ perceptions of the affective relationship with their
teacher? Testing a new child measure in middle childhood. British Journal of
Educational Psychology, 85(4), 479-497. https://doi.org/10.1111/bjep.12094

44



Kos, J. M., Richdale, A. L., & Hay, D. A. (2006). Children with Attention Deficit
Hyperactivity Disorder and their Teachers: A review of the literature.
International Journal of Disability, Development and Education, 53(2), 147-160.
https://doi.org/10.1080/10349120600716125

Kos, J. M., Richdale, A. L., & Jackson, M. S. (2004). Knowledge about Attention-
Deficit/Hyperactivity Disorder: A comparison of in-service and preservice
teachers. Psychology in the Schools, 41(5), 517-526.
https://doi.org/10.1002/pits.10178

Kuja-Halkola, R., Lichtenstein, P., D’Onofrio, B. M., & Larsson, H. (2015).
Codevelopment of ADHD and externalizing behavior from childhood to
adulthood. Journal of Child Psychology and Psychiatry, 56(6), 640-647.
https://doi.org/10.1111/jcpp.12340

Larson, K., Russ, S. A., Kahn, R. S., & Halfon, N. (2011). Patterns of Comorbidity,
Functioning, and Service Use for US Children With ADHD, 2007. Pediatrics,
127(3), 462-470. https://doi.org/10.1542/peds.2010-0165

Lawrence, K., Estrada, R. D., & McCormick, J. (2017). Teachers’ Experiences With and
Perceptions of Students With Attention Deficit/hyperactivity Disorder. Journal of
Pediatric Nursing, 36, 141-148. https://doi.org/10.1016/j.pedn.2017.06.010

Liem, G. A. D., & Martin, A. J. (2012). The Motivation and Engagement Scale:
Theoretical Framework, Psychometric Properties, and Applied Yields. Australian
Psychologist, 47(1), 3-13. https://doi.org/10.1111/].1742-9544.2011.00049.x

Little, M., & Kobak, R. (2003). Emotional Security With Teachers and Children’s Stress
Reactivity: A Comparison of Special-Education and Regular-Education
Classrooms. Journal of Clinical Child & Adolescent Psychology, 32(1), 127-138.
https://doi.org/10.1207/S15374424)JCCP3201_12

Ljusberg, A. (2011). The structured classroom. International Journal of Inclusive
Education, 15(2), 195-210. https://doi.org/10.1080/13603110902763433

Martin, A. J. (2009). The motivation and engagement scale. Sydney, Australia: Lifelong
Achievement Group. Retrieved from http://www.lifelongachievement.com.

McGrath, K. F., & Van Bergen, P. (2015). Who, when, why and to what end? Students at

risk of negative student—teacher relationships and their outcomes. Educational
Research Review, 14, 1-17. https://doi.org/10.1016/j.edurev.2014.12.001

45



McQuade, J. D., Tomb, M., Hoza, B., Waschbusch, D. A., Hurt, E. A., & Vaughn, A. J.
(2011). Cognitive Deficits and Positively Biased Self-Perceptions in Children
with ADHD. Journal of Abnormal Child Psychology, 39(2), 307-319.
https://doi.org/10.1007/s10802-010-9453-7

Mohammadi, M.-R., Zarafshan, H., Khaleghi, A., Ahmadi, N., Hooshyari, Z., Mostafavi,
S.-A., Ahmadi, A., Alavi, S.-S., Shakiba, A., & Salmanian, M. (2021). Prevalence
of ADHD and Its Comorbidities in a Population-Based Sample. Journal of
Attention Disorders, 25(8), 1058-1067.
https://doi.org/10.1177/1087054719886372

Montague, M., & Rinaldi, C. (2001). Classroom Dynamics and Children at Risk: A
Followup. Learning Disability Quarterly, 24(2), 75-83.
https://doi.org/10.2307/1511063

MTA Cooperative Group. (1999). A 14-month randomized clinical trial of treatment
strategies for attention-deficit/hyperactivity disorder. The MTA Cooperative
Group. Multimodal Treatment Study of Children with ADHD. Archives of
General Psychiatry, 56(12), 1073-1086.
https://doi.org/10.1001/archpsyc.56.12.1073

Murray, C., & Greenberg, M. T. (2001). Relationships with teachers and bonds with
school: Social emotional adjustment correlates for children with and without
disabilities. Psychology in the Schools, 38(1), 25-41.
https://doi.org/10.1002/1520-6807(200101)38:1<25::AID-PITS4>3.0.CO;2-C

Murray, M. J. (2010). Attention-deficit/Hyperactivity Disorder in the Context of Autism
Spectrum Disorders. Current Psychiatry Reports, 12(5), 382—-388.
https://doi.org/10.1007/s11920-010-0145-3

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.
https://doi.org/10.1016/j.cpr.2007.10.003

Nurmi, J.-E. (2012). Students’ characteristics and teacher—child relationships in
instruction: A meta-analysis. Educational Research Review, 7(3), 177-197.
https://doi.org/10.1016/j.edurev.2012.03.001

Ohan, J. L., Cormier, N., Hepp, S. L., Visser, T. A. W., & Strain, M. C. (2008). Does
knowledge about attention-deficit/hyperactivity disorder impact teachers’ reported
behaviors and perceptions? School Psychology Quarterly, 23(3), 436—449.
https://doi.org/10.1037/1045-3830.23.3.436

46



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.
https://doi.org/10.1007/s10567-007-0027-3

Parke, E. M., Becker, M. L., Graves, S. J., Baily, A. R., Paul, M. G., Freeman, A. J., &
Allen, D. N. (2021). Social Cognition in Children With ADHD. Journal of
Attention Disorders, 25(4), 519-529. https://doi.org/10.1177/1087054718816157

Pianta, R. C. (1994). Patterns of relationships between children and kindergarten
teachers. Journal of School Psychology, 32(1), 15-31.
https://doi.org/10.1016/0022-4405(94)90026-4

Pianta, R. C., Hamre, B., & Stuhlman, M. (2003). Relationships between teachers and
children. In Handbook of psychology: Educational psychology, Vol. 7. (pp. 199—
234). John Wiley & Sons Inc.

Poznanski, B., Hart, K. C., & Cramer, E. (2018). Are Teachers Ready? Preservice
Teacher Knowledge of Classroom Management and ADHD. School Mental
Health, 10(3), 301-313. https://doi.org/10.1007/s12310-018-9259-2

Prewett, S. L., Bergin, D. A., & Huang, F. L. (2019). Student and teacher perceptions on
student-teacher relationship quality: A middle school perspective. School
Psychology International, 40(1), 66-87.
https://doi.org/10.1177/0143034318807743

Prilleltensky, 1., Neff, M., & Bessell, A. (2016). Teacher Stress: What It Is, Why It’s
Important, How It Can be Alleviated. Theory Into Practice, 55(2), 104-111.
https://doi.org/10.1080/00405841.2016.1148986

R Core Team (2022). R: A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria. URL https://www.R-
project.org/.

Reynolds, C. R., & Kamphaus, R. W. (2015). Behavior Assessment System for children
manual (3rd ed.). Bloomington, MN: Pearson.

Ritter, D. R. (1989). Teachers’ Perceptions of Problem Behavior in General and Special
Education. Exceptional Children, 55(6), 559-564.
https://doi.org/10.1177/001440298905500610

Rizzo, T. L., & Vispoel, W. P. (1991). Physical Educators’ Attributes and Attitudes
Toward Teaching Students With Handicaps. Adapted Physical Activity Quarterly,
8(1), 4-11. https://doi.org/10.1123/apaq.8.1.4

47



Rogers, M., Bélanger-Lejars, V., Toste, J. R., & Heath, N. L. (2015). Mismatched:
ADHD symptomatology and the teacher—student relationship. Emotional and
Behavioural Difficulties, 20(4), 333-348.
https://doi.org/10.1080/13632752.2014.972039

Rommelse, N. N. J., Franke, B., Geurts, H. M., Hartman, C. A., & Buitelaar, J. K. (2010).
Shared heritability of attention-deficit/hyperactivity disorder and autism spectrum
disorder. European Child & Adolescent Psychiatry, 19(3), 281-295.
https://doi.org/10.1007/s00787-010-0092-x

Rosen, P. J., & Factor, P. I. (2015). Emotional Impulsivity and Emotional and Behavioral
Difficulties Among Children With ADHD: An Ecological Momentary
Assessment Study. Journal of Attention Disorders, 19(9), 779-793.
https://doi.org/10.1177/1087054712463064

Rosenthal, R., & Jacobson, L. (1966). Teachers ° Expectancies: Determinants Of Pupils ’
IQ Gainsl.

Safran, J. S., & Safran, S. P. (1987). Teachers’ Judgments of Problem Behaviors.
Exceptional Children, 54(3), 240-244.
https://doi.org/10.1177/001440298705400306

Sax, L., & Kautz, K. J. (2003). Who First Suggests the Diagnosis of Attention-
Deficit/Hyperactivity Disorder? The Annals of Family Medicine, 1(3), 171-174.
https://doi.org/10.1370/afm.3

Sciutto, M.J. & Feldhamer, E. (2005) Test manual for the Knowledge
of Attention Deficit Disorders Scale (KADDS). Unpublished Test Manual.

Sciutto, M. J., Terjesen, M. D., & Frank, A. S. B. (2000). Teachers’ knowledge and
misperceptions of Attention-Deficit/hyperactivity disorder. Psychology in the
Schools, 37(2), 115-122. https://doi.org/10.1002/(SICI1)1520-
6807(200003)37:2<115::AID-PITS3>3.0.CO;2-5

Sciutto, M. J., Terjesen, M. D., Kucerova, A., Michalova, Z., Schmiedeler, S.,
Antonopoulou, K., Shaker, N. Z., Lee, J., Alkahtani, K., Drake, B., & Rossouw, J.
(2016). Cross-National Comparisons of Teachers’ Knowledge and
Misconceptions of ADHD. International Perspectives in Psychology, 5(1), 34-50.
https://doi.org/10.1037/ipp0000045

Shoham, R., Sonuga-Barke, E. J. S., Aloni, H., Yaniv, I., & Pollak, Y. (2016). ADHD-

associated risk taking is linked to exaggerated views of the benefits of positive
outcomes. Scientific Reports, 6(1), 34833. https://doi.org/10.1038/srep34833

48



Sibley, M. H., Evans, S. W., & Serpell, Z. N. (2010). Social Cognition and Interpersonal
Impairment in Young Adolescents with ADHD. Journal of Psychopathology and
Behavioral Assessment, 32(2), 193-202. https://doi.org/10.1007/s10862-009-
9152-2

Sibley, M. H., Pelnam, W. E., Molina, B. S. G., Gnagy, E. M., Waschbusch, D. A.,
Biswas, A., MacLean, M. G., Babinski, D. E., & Karch, K. M. (2011). The
Delinquency Outcomes of Boys with ADHD with and Without Comorbidity.
Journal of Abnormal Child Psychology, 39(1), 21-32.
https://doi.org/10.1007/s10802-010-9443-9

Singh, 1. (2008). ADHD, culture and education. Early Child Development and Care,
178(4), 347-361. https://doi.org/10.1080/03004430701321555

Song, M., Dieckmann, N. F., & Nigg, J. T. (2019). Addressing Discrepancies Between
ADHD Prevalence and Case Identification Estimates Among U.S. Children
Utilizing NSCH 2007-2012. Journal of Attention Disorders, 23(14), 1691-1702.
https://doi.org/10.1177/1087054718799930

Steinberg, E. A., & Drabick, D. A. G. (2015). A Developmental Psychopathology
Perspective on ADHD and Comorbid Conditions: The Role of Emotion
Regulation. Child Psychiatry & Human Development, 46(6), 951-966.
https://doi.org/10.1007/s10578-015-0534-2

Strine, T. W., Lesesne, C. A., Okoro, C. A., McGuire, L. C., Chapman, D. P., Balluz, L.
S., & Mokdad, A. H. (2006). Emotional and Behavioral Difficulties and
Impairments in Everyday Functioning Among Children With a History of
Attention-Deficit/Hyperactivity Disorder. Preventing Chronic Disease, 3(2), A52.

Swanson, J., Sergeant, J., Taylor, E., Sonuga-Barke, E., Jensen, P., & Cantwell, D.
(1998). Attention-deficit hyperactivity disorder and hyperkinetic disorder. The
Lancet, 351(9100), 429-433. https://doi.org/10.1016/S0140-6736(97)11450-7

Tistarelli, N., Fagnani, C., Troianiello, M., Stazi, M. A., & Adriani, W. (2020). The
nature and nurture of ADHD and its comorbidities: A narrative review on twin
studies. Neuroscience & Biobehavioral Reviews, 109, 63-77.
https://doi.org/10.1016/j.neubiorev.2019.12.017

Toste, J. R., Bloom, E. L., & Heath, N. L. (2014). The Differential Role of Classroom
Working Alliance in Predicting School-Related Outcomes for Students With and
Without High-Incidence Disabilities. The Journal of Special Education, 48(2),
135-148. https://doi.org/10.1177/0022466912458156

49



Toste, J. R., Heath, N. L., McDonald Connor, C., & Peng, P. (2015). Reconceptualizing
Teacher-Student Relationships: Applicability of the Working Alliance within
Classroom Contexts. The Elementary School Journal, 116(1), 30-48.
https://doi.org/10.1086/683110

Tracey, T. J., & Kokotovic, A. M. (1989). Factor structure of the Working Alliance
Inventory. Psychological Assessment: A Journal of Consulting and Clinical
Psychology, 1(3), 207-210. https://doi.org/10.1037/1040-3590.1.3.207

Tung, L., Li, J. J., Meza, J. L., Jezior, K. L., Kianmahd, J. S. V., Hentschel, P. G., O’Neil,
P. M., & Lee, S. S. (2016). Patterns of Comorbidity Among Girls With ADHD: A
Meta-analysis. Pediatrics, 138(4), e20160430. https://doi.org/10.1542/peds.2016-
0430

Uekermann, J., Kraemer, M., Abdel-Hamid, M., Schimmelmann, B. G., Hebebrand, J.,
Daum, I., Wiltfang, J., & Kis, B. (2010). Social cognition in attention-deficit
hyperactivity disorder (ADHD). Neuroscience & Biobehavioral Reviews, 34(5),
734-743. https://doi.org/10.1016/j.neubiorev.2009.10.009

Vereb, R. L., & DiPerna, J. C. (2004). Teachers’ Knowledge of ADHD, Treatments for
ADHD, and Treatment Acceptability: An Initial Investigation. School Psychology
Review, 33(3), 421-428. https://doi.org/10.1080/02796015.2004.12086259

Warikoo, N., Sinclair, S., Fei, J., & Jacoby-Senghor, D. (2016). Examining Racial Bias in
Education: A New Approach. Educational Researcher, 45(9), 508-514.
https://doi.org/10.3102/0013189X16683408

Wentzel, K. R., Battle, A., Russell, S. L., & Looney, L. B. (2010). Social supports from
teachers and peers as predictors of academic and social motivation. Contemporary
Educational Psychology, 35(3), 193-202.
https://doi.org/10.1016/j.cedpsych.2010.03.002

Wiener, J., & Daniels, L. (2016). School Experiences of Adolescents With Attention-
Deficit/Hyperactivity Disorder. Journal of Learning Disabilities, 49(6), 567-581.
https://doi.org/10.1177/0022219415576973

Wilhelm, K., Dewhurst-Savellis, J., & Parker, G. (2000). Teacher Stress? An Analysis of
Why Teachers Leave and Why They Stay. Teachers and Teaching, 6(3), 291—
304. https://doi.org/10.1080/713698734

Yeager, D. S., & Walton, G. M. (2011). Social-Psychological Interventions in Education:

They’re Not Magic. Review of Educational Research, 81(2), 267-301.
https://doi.org/10.3102/0034654311405999

50



Zee, M., de Breeg, E., Hakvoort, B., & Koomen, H. M. Y. (2020). Exploring relationships
between teachers and students with diagnosed disabilities: A multi-informant
approach. Journal of Applied Developmental Psychology, 66, 101101.
https://doi.org/10.1016/j.appdev.2019.101101

Zendarski, N., Haebich, K., Bhide, S., Quek, J., Nicholson, J. M., Jacobs, K. E., Efron,
D., & Sciberras, E. (2020). Student-teacher relationship quality in children with
and without ADHD: A cross-sectional community based study. Early Childhood
Research Quarterly, 51, 275-284. https://doi.org/10.1016/j.ecresq.2019.12.006

51





