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Abstract
The current study investigated the relationship between daily physical activity and emotion
regulation in children with a Specific Learning Disorder (SLD) aged 8 to 12 years old. Eighteen
children with SLD participating in the SPARK for Learning intervention were matched one-to-
one on age and sex to children with SLD in the control group. Students completed self-report
measures on emotion regulation and emotion regulation strategies. Overall, results indicated no
significant differences in emotion regulation solely based on the SPARK for Learning
intervention. For total emotion regulation and the expressive suppression strategy, significant
interactions were found across time and group suggesting that the SPARK for Learning
intervention impacted students differentially across time. Results of this study suggest that
additional research should focus on the SPARK for Learning program to determine what other

factors daily physical activity influences.
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Chapter One: Introduction

Some children have difficulty being able to effectively understand and regulate their
emotions. As emotions are critical in a variety of aspects in children’s lives, difficulties in this
area can lead to children struggling in many facets of daily life (i.e., behaviour, social
relationships, etc.). Early childhood and adolescence is a period in a student’s life that can be
challenging and a time of emotional upheaval (Adrian, Zeman, Erdley, Lisa, & Sim, 2011),
therefore it is especially important to help students face the emotional challenges they encounter.
Unfortunately, children with a Specific Learning Disorder (SLD) may have an increased
susceptibility to emotion difficulties (Wong & Butler, 2012) possibly including emotion
regulation in addition to academic challenges. A SLD may lead to students struggling
emotionally or intensifying existing emotional concerns.

The purpose of the current study is to gain an understanding of the influence of daily
physical activity on the emotion regulation and emotion regulation strategies of children with a
SLD. There is limited research on the emotion regulation of children with a SLD; thus, the
relation between what influences emotion regulation in children with a SLD is unclear.
Providing children the opportunity to activate areas of their brain related to emotion during
exercise may help improve how these children regulate their emotions. Information regarding
the emotion regulation of children with a SLD may influence future interventions and the
teaching of emotional importance to children. If it is determined that participating in daily
physical activity has an impact on emotion regulation and emotion regulation strategies, wide
applications for intervention and the general study of emotion regulation may be possible. For
example, if increased physical activity helps improve emotion regulation, suggestions could be

made for increasing the amount of physical activity in schools.



The following paper provides a review of the important and relevant research in SLD,
emotion regulation, physical activity, and on the SPARK for Learning school-based intervention
program. This will provide the reader with knowledge that will help facilitate the understanding
of the present study. Following, a detailed description of the current study will be provided,
including a description of the participants, measures used, and procedure for the study. Finally,
this paper will examine the results of the current study as well as a discussion of what the results
mean and the implications the results have. The following section will provide a broad review of
the literature as well as introduce the concepts relevant to the present study.

Background
Specific Learning Disorders

Many children and adolescents have academic difficulties; however, when these
difficulties exceed what is typical for their age and education, a diagnosis of a Specific Learning
Disorder may be warranted. More students are supported in SLD academic programs than any
other area of special education (Wong & Butler, 2012). Although prior diagnostic criteria of a
SLD stated that a key characteristic of the disorder was average to above-average cognitive
abilities (Diagnostic and Statistical Manual of Mental Disorders, 4™ edition text revised, DSM-
IV-TR; American Psychiatric Association, 2000), current diagnostic criteria does not take
cognitive abilities into consideration (Diagnostic and Statistical Manual of Mental Disorders, 5"
edition, DSM-V; American Psychiatric Association, 2013). Individuals with a SLD typically
have a dysfunction in their central nervous system, which can lead to difficulty processing
certain types of information (Andrews & Istvanffy, 2012). Therefore, students with Specific
Learning Disorders often have difficulty completing basic academic skills in one or more

academic areas including reading, writing, and mathematics, even if they receive appropriate



instruction, have good cognitive abilities, and put forth good effort. Students’ difficulties may be
displayed in various forms and are often focused on a specific skill set within that specific
academic domain (i.e., within reading, students may have difficulty with accuracy, fluency, or
comprehension). The same is true for difficulties in writing and mathematics, as each difficulty
can be displayed in many variations. It is important to note that symptoms and areas of difficulty
can vary for each child and situation. Several individuals may be diagnosed with a SLD with
impairment in the same academic domain, yet the reasons and processing difficulties behind that
diagnosis are often not the same.

A Specific Learning Disorder, as defined in the DSM-V (American Psychiatric
Association, 2013), is identified when academic skills based on standardized achievement
measures and comprehensive clinical assessment are considerably below what would be
expected. The expectation level is based on the individual’s age or grade and can cause
substantial interference with academic or professional performance (American Psychiatric
Association, 2013). Difficulties must persist for at least six months, despite the child receiving
targeted interventions. A SLD is a lifelong condition, which has secondary effects and
characteristics, often impacting cognitive, social, emotional, behavioural areas (Sattler &
Lowenthal, 2006).

Prevalence Rates and Characteristics. Prevalence rates of SLD in children and
adolescents range from 5 to 15 percent and are, on average, more common in males than females
with ratios ranging from 2:1 to 3:1 (American Psychiatric Association, 2013). A SLD is
characterized by learning problems that significantly impede aspects of the individual’s life,
including academic achievement or daily life skills requiring writing, reading, or mathematics

(i.e., reading street signs or calculating change when shopping). SLDs can have negative



consequences across the lifespan, such as greater rates of high school dropout, higher rates of
unemployment, and poorer overall mental health when compared to typically developing
individuals (American Psychiatric Association, 2013). Precursors to specific learning disorders,
such as language delays, may start to show when a child is very young; however, a diagnosis of a
learning disorder typically occurs during the elementary school years (American Psychiatric
Association, 2013).

Types of SLD. A SLD is an overarching term, incorporating three different subtypes.
An individual with an SLD can have impairment in one (or more) of three general academic
areas: reading, writing, or mathematics. However, within each area, students may present with
different challenges.

A student with a reading SLD may have trouble with reading accuracy (i.e., identifying
and reading words), reading fluency (i.e., the rate of reading sounds, words and sentences), or
reading comprehension (i.e., difficulty understanding the meaning of what is read). Researchers
have found that approximately five percent of school-age children are diagnosed with a reading
disorder and more than 70-90% of students with a learning disorder have a primary difficulty in
reading (Hale & Fiorello, 2004).

A student with a SLD with difficulties in written expression may have difficulty with
spelling, grammar and punctuation, or with the clarity or organization of their writing.
Prevalence rates for a SLD in written expression range from 6% to 18 % (Katusic, Colligan,
Weaver, & Barbaresi, 2009); however a SLD in writing is often comorbid with other learning
disorders (American Psychiatric Association, 2013; Hale & Fiorello, 2004).

Finally, an individual with a SLD may have impairment in mathematics. Children with a

SLD with impairment in math have difficulty understanding mathematical concepts.



Specifically, children may have difficulty with number sense (i.e., understanding the relationship
between numbers), math calculation (i.e., accurately computing and carrying out the steps
involved in calculation), math fluency (i.e., completing basic math facts accurately and
correctly), or math reasoning (i.e., solving math word problems; American Psychiatric
Association, 2013). Between one and six percent of school-aged children are diagnosed with a
mathematical learning disorder (Geary, 2004). Research has shown that students with learning
disorders not only find math computation more difficult than typically developing individuals but
that they often struggle to obtain key mathematical skills and concepts behind math computation
(Witzel, Riccomini, & Scheider, 2008).

Along with a diagnosis of SLD, a severity level of mild, moderate, or severe is typically
given. A mild severity level would be given when an individual struggles in one or two
academic areas; however, the difficulty is minor enough that the individual can still function well
when provided with appropriate support services (American Psychiatric Association, 2013). A
moderate severity level would be given to an individual who is having difficulties in one or more
academic areas; however, he or she would require intensive and specialized support in the areas
of difficulty moving forward with his/her academics. A severe level would be identified when
an individual is having difficulty in several academic areas and requires ongoing, intensive, or
individualized teaching (American Psychiatric Association, 2013).

Diagnosing SLD. SLD are diagnosed through a series of methods, including
observations, standardized tests and interviews typically completed by psychiatrists or
psychologists. Methods of diagnosing include: the Intelligence-Quotient (IQ) — Achievement
Discrepancy Model, Response to Intervention, and the profile of strengths and weaknesses. For

many years, the intelligence quotient (IQ) - achievement discrepancy model has been used as the



primary method to diagnose learning disorders (Sattler & Lowenthal, 2006). The discrepancy
model requires a significant discrepancy between an intelligence quotient (IQ score) and the
achievement standardized test score in reading, writing, or math (Sattler & Lowenthal, 2006),
with a discrepancy of one standard deviation (i.e., 15 points) typically constituting a significant
difference. If there is a significant discrepancy between the scores, the individual may be
diagnosed with a Specific Learning Disorder. However, the use of the IQ-achievement
discrepancy model has been criticized as a way of determining SLD (Hale, Kaufman, Naglieri,
Kavale, 2006) and researchers have noted this approach may both over- or under-identify
learning disorders (Kavale, Holdnack, & Mostert, 2005). Therefore, researchers are moving
towards finding a better way of understanding, examining, and diagnosing SLD.

A second approach to the identification of SLDs is through Response to Intervention
(RTI). RTI refers to multi-layered interventions which progressively shift in focus from
classroom-based to individual-based support, making use of progress monitoring and screening
points to identify children in need (Fletcher, Coulter, Reschly, & Vaughn, 2004). Diagnostic
models that use RTI have an opportunity to provide early intervention and services to reduce
inappropriate identification and to help a large amount of struggling students in an appropriate
time frame (Fletcher et al., 2004). RTI is used as a technique to detect students having
difficulties (i.e., academic, social/emotional, etc.) while monitoring their progress in the
education system.

The problem solving approach and the standard protocol approach are two methods used
in the RTI method (Sattler & Lowenthal, 2006). The problem solving approach uses classroom
teachers to identify children at risk, through achievement test scores and comparisons to other

children. The teachers consult with other members of the school based team (i.e., special



education teachers, school psychologists) to create and implement instructional programs (Sattler
& Lowenthal, 2006). The standard protocol approach involves intensive tutoring using a
standard validated protocol or other teaching methods (Sattler & Lowenthal 2006). Those who
have similar difficulties are given the same intensive instruction. Advantages of this approach
include standard instructions, implementation, and simple procedure of evaluation. This
approach includes some disadvantages such as: the intervention may not be suitable for all
students with the same problem, or schools may not have the finances to support an intense
intervention. One main difference between the two approaches is who implements the programs.
The standard protocol approach makes use of trained tutors, whereas the problem solving
approach uses teachers who consulted with other personnel to implement programs. Another
difference is the actual procedures used. The problem solving approach uses different
procedures for different children based on the teacher or school, whereas the standard protocol
approach uses the same standard procedure for every school/teacher.

The RTI method has some advantages, including requiring early assistance be provided
to children, linking assessment and teacher instruction, and potentially lowering the number of
children diagnosed with a SLD. Unfortunately, this method also has disadvantages: students
who may require intensive assistance may have to wait longer to receive such help, and many
questions remain unanswered (length of intervention, effectiveness; Sattler, & Lowenthal, 2006).

A third way of recognizing a SLD is the profile of strengths and weaknesses across
different cognitive areas or academic domains (Fenwick et al., 2015). This approach suggests
that students with a SLD display areas of strengths and weaknesses. Examining the strengths of
children is important, as the focus in research and classrooms is typically on the weaknesses of

children with a SLD. The profile of strengths and weaknesses model believes that students with



a SLD have a specific difficulty rather than generalized learning difficulty. Therefore, the
difficulty is due to the impairment of a specific neurological function and not all cognitive
functioning (Compton, Fuchs, Fuchs, Lambert, & Hamlett, 2012). The strengths and weakness
model is based on the following characteristics. First, the full scale IQ is not vital except for an
Intellectually Disabled (ID) diagnosis (Compton et al., 2012). The full scale IQ is not essential,
because it is believed that student’s scores vary based on their individual strengths and
weaknesses. Second, children who are identified as having a SLD have cognitive and academic
abilities mostly within the average range; however, they have one or two isolated areas of
weakness. This model suggests that those students who struggle academically in one area also
have strengths in other areas (Compton et al., 2012).

Comorbidities. Children with SLD often present with comorbid, or co-occurring,
conditions, including attentional, communication, Autism Spectrum, depression, and anxiety
disorders (American Psychiatric Association, 2013). SLDs are often highly comorbid with
Attention Deficit — Hyperactivity Disorder (ADHD) as students with a SLD are at greater risk for
a diagnosis of ADHD (DuPaul, Gormley, & Laracy, 2012). Approximately 35-45% of children
who have a SLD have a comorbid diagnosis of ADHD (DuPaul & Stoner, 2003; DuPaul et al.,
2012). Specifically, DuPaul and Stoner (2003) reviewed studies carried out between 1982 and
1993, and found that rates of ADHD in the SLD population ranged from approximately 18% to
60%, with an average of 38.2% across studies. More recently, DuPaul and colleagues (2012)
conducted a meta-analysis of 17 studies from 2001-2011. They found a higher comorbidity rate
(45%) between SLD and ADHD than what has been previously reported. Due to high
comorbidity rates between learning disorders and ADHD, as well as the common emotional

concerns that arise with both disorders, these disorders are of great interest to researchers.



For children with a SLD and associated comorbidities, emotions are often an area of
difficulty. Improving how these children view and experience emotion can have an impact on
their daily lives. Children with a SLD are often faced with academic or social situations which
lead to strong feelings (i.e., confusion, frustration, or anger). Students with specific learning
disorders often have an inadequate vocabulary regarding feelings and emotions and therefore
have trouble recognizing these emotions in themselves and others (Elias, 2004). These
difficulties can lead to students with a SLD having comorbidities with emotional disorders, and
therefore may struggle in areas such as emotion regulation.

Emotions

Emotions can influence several aspects of an individual’s life, including his/her mental
health. Emotions are defined as multi-layered, coordinated changes in an individual’s body that
can impact the subjective experiences and behaviour of that individual (Mauss, Bunge, & Gross,
2007). Emotions arise when an individual reacts to a situation and determines it as relevant or
important (Gross & Thompson, 2007). Both positive and negative emotions may have an
influence on an individual’s thoughts, decisions, actions, memories, and perceptions (Kassam,
Markey, Cherkassky, Loewenstein, & Just, 2013). Emotions can serve to improve well-being, as
they play a vital role in assisting an individual meet his/her interpersonal and social support
needs (Kassam et al., 2013). For example, emotional experiences (e.g., happiness, sadness
anger, fear, shame, or guilt) can influence a child’s academic engagement, work ethic,
commitment, and overall school success in both positive and negative ways (Durlak, Weissberg,
Dymnicki, Taylor, & Schellinger, 2011). As relationships and emotional processes affect how
and what students learn, addressing emotional issues is an important aspect of school life. Good

social-emotional skills are associated with well-being and better school performance, whereas a



failure to effectively develop these skills can lead to personal, social, or academic difficulties
(Durlak, et al., 2011). When students lack social-emotional skills, they often become less
connected to their school, which may negatively impact their academic performance, health, and
overall behaviour (Blum & Libbey, 2004).

In addition to previously mentioned diagnostic comorbidities, SLDs are often comorbid
with emotional difficulties. A student, who is diagnosed with a SLD, faces many day-to-day
challenges that test his/her emotions. For students with a SLD, the feelings they often
experience during a day are often those of sadness, happiness, or anger. However, when
examined in greater depth, these feelings may in fact be frustration, anxiety, disappointment, or
even excitement and the individual may not know how to accurately express him or her self
(Davis, Nida, Zlomke, & Nebel-Schwalm, 2009). In many instances a SLD may enhance some
emotional concerns that are already established with the individual; however, a SLD may bring
out new emotional distress for that individual. These emotions may interfere with the learning
process. One area of difficulty involving emotions that students with SLD face is that of
emotion regulation.

Emotional Regulation

Emotion regulation can be defined as the combination of processes at the physiological,
cognitive, and behavioural levels which control internal or external emotional expression
(Eisenberg, Spinrad, & Smith, 2004). Gross and Thompson (2007) believe that emotion
regulation refers to a variety of processes that are used to control and maintain the physiological
and behavioural aspects of affective responses. Emotion regulation is the process one uses to
start, stop, or adjust the intensity and duration of one or more aspects of emotional response

(Gross, 2007; Bosse, Pontier & Treur, 2010). In general, emotional regulation tries to explain
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how and why emotions facilitate or impair aspects of an individual’s life (Hannesdottir &
Ollendick, 2007).

Whether positive or negative, emotions are a part of our everyday lives (Gross &
Thompson, 2007). The process of regulating these emotions involves increasing, decreasing, or
balancing positive and negative emotions (Gross, 1998). Emotion regulation informs the way
individuals react in situations including how one feels inside as well as how one represents
themselves to others. Determining what emotion one is feeling and knowing how to regulate
emotions is important, particularly during social interactions (Gross, 2002). In a social context,
one must interpret, comprehend, and appropriately respond to different emotional situations.
When interacting with others, one must empathize with how the other person is feeling (Cohen,
2006), understand non-verbal communication (Knapp, Hall, & Horgan, 2014), and regulate one’s
own emotions based on what is occurring around them (Gratz & Roemer, 2004). Using the
external cues from others, an individual must assess his or her own emotions and respond
accordingly in a socially acceptable manner. The process of regulation involves being able to
recognize and adjust the emotion one is feeling (Gross, 2002; Uy et al., 2013). Therefore, being
unable to successfully regulate emotions can have huge impacts on one’s daily life. Successful
emotion regulation has been associated with positive outcomes, better relationships, and
improved academic and work performance (John & Gross, 2004). Successfully regulating
emotions can lead to a more emotionally-balanced life as the emotional ups and downs balance
out.

Conversely, emotional dysregulation is when an individual has emotional responses
which are out of his/her control, which may lead to anger or other aggressive emotions (Gratz &

Roemer, 2004). Emotion dysregulation is often associated with psychopathology, including
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depression, anxiety, and therefore perhaps specific learning disorders. Therefore, children who
have difficulty acquiring and mastering strategies for emotion regulation early in life may have
problematic outcomes, such as social incompetence or externalizing problems such as physical
aggression, bullying and defiance.

Theoretical Underpinnings

Currently, there are two emotion regulation models. The two models are: an integrative
model of activation and dynamics within the attachment system (Mikuliner, Shaver, & Pereg,
2003) and a process model of emotion (Gross, 1998; 2002). Each model provides a differing
perspective on the way in which emotion regulation occurs as well as how and why one regulates
emotions.

The integrative model of activation and dynamics focuses on individual differences in
emotion regulation based on attachment theory and research. This model of attachment theory
illustrates emotion regulation with three major components: monitoring and appraisal of
threatening events, the availability of attachment figures and the feasibility of proximity seeking.
Mikuliner et al. (2003) suggest that self-regulation is facilitated by the expansion of a person’s
perspective, self-growth and development, and the roles that were originally fulfilled by those
they were attached to. Therefore, this model suggests that secure people regulate their emotional
distress alone using the sense of security established through interactions with supportive and
stable attachment figures (Mikuliner et al., 2003). In contrast, insecure people are less successful
in regulating their emotions as they do not have the support of attachment figures.

The process model suggests that specific strategies can be differentiated among the
timeline of an emotional response (Gross, 2002). The fundamental aspect of this model is that

emotion regulation strategies differ in when they have the greatest impact on the emotion
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response process (Gross, 2002). The process model suggests that an evaluation of external or
internal cues is how emotion starts. This evaluation leads to a set of behavioural, experiential,
and physiological emotion responses (Gross, 1998). Using this model, emotion is regulated in
two major ways: antecedent-focused emotion regulation (AFER) and response-focused emotion
regulation (RFER). Gross (1998) suggests that antecedent-focused emotion regulation occurs
early and intervenes before emotion responses have been fully activated. A person using AFER
strategy would avoid or approach a situation based on the emotional impact it is expected to
have. Individuals reappraise the situation and alter their emotion toward or away from a specific
emotion. For example, a student who is nervous about an upcoming exam would prepare ahead
of time, expect anxious emotions, and act accordingly. The RFER pathway suggests that
emotion regulation occurs after the emotion is experienced. For example, a student using an
RFER strategy would wait until he or she is actually feeling an anxious emotion during the exam
before beginning the process of regulating his or her emotions.

Within the process model of emotion regulation, there are several different steps that can
be used to help regulate emotions. These steps include: situation selection, situation
modification, attention deployment, cognitive change, and response modulation (Gross, 2015).
Situation selection refers to actions that make it more or less likely that an individual will
experience a specific emotion (Gross, 2015). An example of situation selection is choosing to
avoid an activity you know will make you unhappy. The next step, situation modification, refers
to actions that will directly alter the situation as a way to change the emotional impact of that
situation. An example of situation modification is, when feeling nervous during a speech an
individual may tell a joke to help relieve some tension. Attention deployment refers to the

process of redirecting one’s attention with the goal of impacting the emotional response (Gross,
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2015). In this step, an individual would alter his or her attention either toward or away from an
emotional response (i.e., thinking of something positive to feel happy). Cognitive change refers
to altering one’s appraisal or a situation in order to influence its emotional impact. In this step,
an individual would change how he or she looks at a situation (i.e., instead of feeling anxious
about a test, one might think about how the test will be over soon). Response modulation refers
to directly influencing experiential, behavioural, or physiological components of the emotional
response after the emotion is already developed (Gross, 2015). In this step, individuals often
keep emotions to themselves, and not let themselves show others how they are feeling. Based on
the limited empirical support for the integrative model, the overwhelming amount of research
supporting the process model of emotion regulation (Gross, 1998, 2004, 2015), and the
alignment of the chosen questionnaires for the present study, the current study aligns with the
theoretical framework of the process model of emotion regulation.
Emotional Regulation Strategies

Several strategies have been implemented as a way to regulate emotions; however,
strategies that can be used in everyday life may have greater improvements in emotion regulation
(John & Gross, 2004). To determine what strategy is appropriate for children and adolescents
with SLD more research into emotion regulation is needed with this population. One primary
area of research interest is the difference between AFER and RFER strategies, specifically
between cognitive reappraisal (an AFER) and expressive suppression (a RFER).

Expressive suppression involves the inhibition or lack of expressing emotions as a
manner of emotional regulation (Gross & Levenson, 1993; John & Gross, 2004). Suppression of
emotional responses involves being able to inspect one’s emotions and have an emotional

awareness: monitoring the exterior bodily state (for example thinking, “Am I showing my
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emotions outwardly?”’) as well as interior emotional state (“What is my emotion now?”’; Giuliani,
Drabant, Bhatnagay & Gross, 2011). This strategy seeks to prevent the outward expression of
emotion after the emotional response has been generated (Giuliani et al., 2011). An example of
expressive suppression would be when an individual feels sad and instead of expressing or
sharing his or her emotions, he or she would keep these emotions private.

Cognitive reappraisal is a process that involves an emotionally-stimulating situation or
experience. It involves the need to change the emotional response one is feeling; essentially, it
refers to altering emotions by changing the way one thinks (John & Gross, 2004; McRae &
Ciesielski, & Gross, 2012). An example of cognitive reappraisal would be an individual feeling
sad about a recent event, and, as a way to regulate his/her emotions, he or she would consciously
change what they are thinking about to something more positive. Cognitive reappraisal is a
complex strategy that involves holding a goal to reappraisal in working memory and determining
alternative appraisals by examining the significance, causes, and potential outcomes of an
emotional situation (McRae et al., 2012). The individual must select among these options,
maintain the new appraisal in working memory, and monitor the success in changing his/her
emotional state (Ochsnner & Gross, 2008).

Therefore, an individual using cognitive reappraisal would change how he or she is
thinking about that situation to change his or her emotions whereas someone using expressive
suppression may decide to keep these emotions to him or herself. Reappraisal may require less
cognitive effort than suppression, as suppression involves continually inhibiting emotions
(Gross, 2002). John and Gross (2004) determined that individuals who use reappraisal as a
strategy are more likely to look for something positive during stressful life events than those who

do not use the reappraisal strategy.
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As children and adolescents learn to regulate their emotions, they learn to recognize a
variety of different emotions and are able to handle and express emotions effectively and
appropriately (John & Gross, 2004). Unfortunately, many students, including those with SLD,
often experience increased risk for emotional concerns including emotion regulation.

Emotion Regulation and Psychopathology

A number of psychological conditions have impairments in emotional regulation which
may affect several aspects of physical and mental health (Campbell-Sills & Barrow, 2007).
These impairments in emotion regulation are often initially displayed in childhood or
adolescence (Davidson & Slagter, 2000), including bipolar disorder (Gruber, Harvey & Gross,
2012), anxiety disorder (Goldin & Gross, 2010), depression (Joorman & Gotlib, 2010), ADHD
and perhaps SLD. Of particular importance for the purpose of this study are the emotion
regulation abilities of children with SLDs.

Specific Learning Disorders. Specific Learning Disorders typically focus on struggles
with academic achievement; problems in self-regulation and social interactions also may exist.
Some researchers have suggested that having a Specific Learning Disorders may negatively
affect a child’s social or emotional functioning because the disabilities influence the child’s
ability to develop positive interpersonal relationships (Bryan, Burstein & Ergul, 2004). Many
children with SLD have some form of emotional challenge associated with their learning
difficulty (Wilson, Armstrong, Furrie, & Walcot, 2009). SLDs may lead to emotional concerns
or intensify existing emotional concerns. Students with a SLD tend to have higher levels of
emotional concerns, such as depression, loneliness, and low self-esteem than their typically
developing peers, which can increase the risk of developing emotion regulation problems (Blum

& Libbey, 2004; Bryan et al., 2004). Children with a SLD often have some social-emotional
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difficulties, such as poor emotion recognition, and poor social and emotional understanding
(Bauminger, Schorr-Edelsztein, & Morash, 2005). Some researchers have suggested that
learning disorders may negatively affect a child’s social or emotional functioning because the
disabilities influence the child’s ability to develop positive interpersonal relationships (Abrams,
1986). Without social and emotional skill development at an early age, these children may
experience lifelong struggles (Lerour & Levirr-Perlman, 2000).

Peer rejection and having few friends has an impact on the emotional well-being of those
with a SLD (Wong & Butler, 2012). Students who struggle with their learning often display
difficulty with their emotional development and social skills leading to troubles with their
behaviour (Mercer, Mercer, & Pullen, 2011). Therefore, it may be difficult for children with
SLDs to acknowledge and interpret social cues or regulate their emotions or behaviours to fit in
with peers. Children with SLDs are often at a higher risk for bullying, victimization, rejection,
and feelings of loneliness. Students with SLD are more likely than their typically developing
peers to experience challenges actively participating in conversation, receiving or providing
negative feedback, or resolving conflicts (Wong & Butler, 2012). Children with a SLD also
display difficulty interpreting critical social cues and have difficulty with social perspective
taking. As emotions are an important in many of these situations, understanding and regulating
someone’s own emotions influence the day-to-day lives of many children. The use of emotion
regulation strategies may help children cope with these emotions on a regular basis.

One of the emotional struggles children with a SLD face is connected to self-esteem.
Singer (2008) examined methods used to protect the self-esteem regarding academic failure in
young children who have learning disorders. Students who were able to regulate negative

emotions in addition to working hard, seeking parental support, and distracting themselves to
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complete academic tasks had higher self-esteem. Approximately 36% of their population
attempted to hide feelings of sadness, anger, and frustration from peers and teachers through
distraction (Singer, 2008). This finding suggests that students with learning disorders may use
emotional regulation as a way to protect their self-esteem. Therefore, if given additional support
and ways to improve emotion regulation (i.e., physical activity), potential changes on students’
self-esteem could be found.

Overall, students with a specific learning disorder often struggle emotionally and may
have challenges understanding how to control, interpret, and express different emotion (Bryan et
al., 2004). Both positive and negative affect and emotions can influence learning and students’
social relationships and problems in emotion regulation influences responses in social situations
(Bryan et al., 2004).

Attention Deficit-Hyperactivity Disorder. Children with ADHD often display a lack of
inhibitory control as a result of the executive functioning difficulties associated with the disorder.
One way this inhibitory control impacts someone is through emotion deregulation leading to a
lack of emotional and behavioural inhibition (Barkley, 2006). Due to the incapability to delay or
regulate their emotions and associated behaviours, children with ADHD are often more
aggressive, destructive and defiant than their typically developing peers (Maedgen & Carlson,
2000). Due to a lack of ability to inhibit emotions, behaviours and social difficulties, children
with ADHD are often less liked by their teachers and peers, and have fewer friends than typically
developing peers (Hoza et al., 2005). Children with ADHD are often rejected by their peers
(Hoza et al., 2005), which can be psychologically damaging and may results in additional

psychiatric and emotional challenges.
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Social-Emotional Concerns. Children with specific learning disorders often struggle in
areas of social/emotional functioning (Bryan et al., 2004). Social/emotional development
includes the expression and management of emotions the ability to establish effective and
rewarding relationships with others (Elias et al. (1997). Research examining students with and
without a SLD and negative feelings (i.e., depression, anxiety, and loneliness) suggest that with a
SLD are more likely than typical students to experience these feelings (Wiener & Schneider,
2002). Students with a SLD may have high levels of emotional difficulties including poor
emotion regulation have been found at risk for behavior problems. Therefore some of the
behavior problems, student with a SLD may show may be traced back to poor emotion regulation
(Bryan et al., 2004). Coleman and Vaughn (2000) state that students with a SLD and social
emotional difficulties have less opportunities to experience academic success and interactions
with teachers, receiving less exposure to curriculum and mastering academic content.

Physical Activity

Physical activity is defined as any bodily movement produced by muscles that
substantially increases the energy an individual uses over that during periods of rest or inactivity
(Bouchard, Clair, & Haskell, 2006). Children and adolescents participate in a variety of physical
activity, depending on their age, access to programs, and community or school resources.
Physical activity can vary in presentation, and can be structured, leisurely, repetitive, planned,
individualized, or group focused (Bouchard et al., 2006). Typically, school-aged children
participate in free play, running, jump rope, tag, hide and seek, and games usually involving
others. As children get older, their physical activity changes and develops into resistance

exercises, often using weights, and may become more intense (Bouchard et al., 2006).
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The physical activity and fitness of Canadians over the past several decades has
decreased, whereas being overweight or obese has increased (Colley et al., 2011). Canadian
guidelines suggest that children and adolescents ages five to seventeen years should engage in 60
minutes of moderate to vigorous physical activity each day (Colley et al., 2011). Despite the
recommended amount of time spent on physical activity, many children and young adults are not
engaging in an adequate amount of daily physical activity (Dollman, Norton, & Norton, 2005).

Engaging in regular physical activity is an effective preventative measure for health risks
across ages, gender, ethnicity, and socioeconomic standing (Janssen 2007; Janssen & LeBlanc,
2010). Physical activity has also been shown to improve mental health and cognitive
performance, which may lead to better academic achievement (Biddle & Asare, 2011; Singh,
Uitdewilligen, Twisk, Van Mechelen, Chinapaw, 2012). Physical activity habits are established
during the early years in life; therefore, engaging children in physical activity when they are
young may help activity levels as they get older (Olstad & McCargar, 2009). When physical
activity is done prior to or during puberty, it can have several benefits, including improved bone
mass and lower risk of heart disease (Gunter, Almstedt, & Janz, 2012). Researchers have also
suggested that children and adolescents who participate in physical activity have reduced risk of
developing cardiovascular disease, obesity, and other health concerns (Andersen, Riddoch,
Kriemler, & Hills, 2011; Janssen & LeBlanc, 2010).

High levels of physical activity have been associated with a large variety of health
benefits, while its absence can have many severe effects on health and well-being (Naylor,
MacDonald, Zebedee, Reed, & McKay, 2006). Children and youth who are physically active are

commonly more focused in their classroom and perform better in mathematics, science, and
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other subjects than children who are not physically active (Naylor et al., 2006). The change in
performance may be associated to the neurological connections associated with physical activity.
Neurological Connections

Physical activity performed with a moderate to vigorous heart rate for 20 minutes or more
has been found to impact learning, mental health, and stress (Ratey & Hagerman, 2008).
Linking physical activity and the neurological connections is an area of study becoming more
prevalent area to research. Exercise has been found to increase levels of neurotransmitters and
brain-derived neurotropic factor (BDNF), which are associated with cell survival, synaptic
development, learning, and memory (Kramer & Erickson, 2007). BDNF is a protein that may
improve the quality of brain health and plasticity by supporting neuron survival, and supporting
the growth and variation of new neurons and synapses, particularly in the hippocampus (Mata,
Thompson, & Gotlib, 2010; Ploughman, 2008). Research has found that lower levels of BDNF
are associated with Major Depressive Disorder (Duman & Monteggia, 2006). Physical activity
has been shown to increase BDNF levels in the hippocampus (Cotman & Berchtold, 2002),
cerebral cortex, cerebellum, striatum, and amygdala (Zoladz, 2010) which may enhance overall
brain health.

During physical activity, the brain is activated, receiving more blood flow to areas
essential to learning (Maeda & Murata, 2004). Physical activity is required for healthy brain
growth, particularly areas of the brain involved in regulating behaviour and emotions. Physical
activity has been shown to be beneficial to an individual’s overall cognition and many
explanations have been suggested. Exercise increases the amount of blood and oxygen ecposed
to the brain (Jorgensen, Nowak, Ide, & Sechley, 2000), helps in the creation of new nerve cells

(Singh et al., 2012), and increases the amount of norepinephrine and endorphins in the brain,
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which reduces stress and improves mood (Winter et al., 2007). Overall brain functioning,
specifically processing and ability to maintain attention, has been said to increase after moderate
to intense exercise for a period of time (Ratey & Hagerman, 2008). Physical activity increases
the transfer of tryptophan, a serotonin precursor, across the blood-brain barrier (Trudeaw &
Shephard, 2009). The transfer of tryptophan then increases cerebral serotonin which has a
calming effect on the individual.

Physical activity has also been shown to improve executive functioning, behavioural
inhibition and emotion regulation, which are often areas of impairment in children with ADHD
and SLD (Davis et al 2011; Wigal, Emmerson, Gehricke, & Galassetti, 2013). Additionally,
research indicates that moderate physical activity can lead to increases in the overall social-
emotional functioning and behaviour of students with ADHD and SLD (Verret, Guay,
Berthiaume, Gardiner, & Beliveau, 2012). As a result, physical activity programs may be used
as a possible intervention to improve behavioral and social-emotional outcomes for this
population of children.

Psychological Benefits

In addition to the many physical and neurological benefits of physical activity, it has also
been shown to have an impact on psychological health (Wipfli, Rethorst, & Landers, 2008).
Physical activity and mental health research is important to study in children and adolescents as
many of these influences can carry on through the lifespan, yet the child population and the
mental health field has received significantly less attention than in adult populations (Whitelaw
et al., 2010). Studies that have been conducted in this area have largely been in the area of
depression, anxiety, and self-esteem. Although very few studies examine the effect of physical

activity on SLDs, students with SLDs are at higher risk for developing anxiety and depression.
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Children with SLDs often participate in less physical activity and have higher rates of obesity
than other children (Riner & Sellhorst, 2013). Participating in physical activity may be
beneficial for areas in which students with SLDs have difficulty, including social experiences
and emotional well-being (e.g., providing opportunity to laugh, be involved in a group or team).

Emerging research suggests that physical activity may have a positive effect on the
functioning of students with ADHD and SLD (Wigal et al., 2013). Research has suggested that
moderate to intense exercise at a target heart rate for a given period of time results in improved
brain functioning across a number of domains, including learning, memory, attention, mental
health, and stress (Ratey & Hagerman, 2008). Multimodal treatment for ADHD and SLD, which
includes a variety of medical interventions/pharmacological treatment, behavioural,
psychological interventions, and educational supports, is generally considered to be the most
effective approach (Wigal et al., 2013).

Physical activity has been shown to improve the behavioural effects of children with
ADHD. Specifically, Wendt (2000) studied adolescent boys diagnosed with ADHD who
participated in activities involving daily running. After a six-week intervention, the boys
displayed improvements in their behaviours as measured on the Connor’s Parent Rating Scale,
and some children were able to reduce their medication levels. Reynolds, Nicolson, and Hambly
(2003) evaluated an activity-based program for children high risk for reading difficulties. Using
balance and coordination exercises, Reynolds and colleagues (2006) examined the effects on
junior high students with a diagnosis of dyslexia, dyspraxia, or ADHD. They found significant
improvements in the cerebellar functioning and reading ability of their participants.

Given the extent of the physical and psychological benefits of physical activity, there

may be benefits to engaging children and adolescents with SLD in physical activity. One avenue
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to engage a large amount of children to daily physical activity is through a school-based
intervention.
School-based Interventions

A large variety of influences affect physical activity in youth (Wipfli, et al. 2008). .
However, as children spend a large portion of their day in the classroom, school-based
interventions may have the most opportunity to influence children. School-based interventions
are programs that occur in a school context and are often led by school staff or trained
professionals who are invested in the school (Climie & Deen, 2014). Traditionally, school-based
interventions have focused on academic improvements; however, they may also be beneficial for
other areas of student functioning. Schools play a significant role in helping children develop
not only cognitively, but in their social-emotional development as well (Durlak, Weissberg,
Taylor, & Schellinger, 2011).

Traditionally, periods of physical activity within elementary schools has been limited to
lunch, recess, and physical education classes. However, implementing an intervention that aims
to increase physical activity in addition to the conventional methods may lead to increased
benefits. In the past few years, there has been a tendency toward decreasing the amount of
physical education required in schools, despite the evidence supporting the necessity for
maintaining if not increasing physical education (Thomas et al., 2004; Huberty et al., 2010).
Schools offer unique opportunities for physical activity; however, with increasing pressure to
improve academic scores, there is often a predisposition to cut back on physical activity in
schools to make more instructional time for academic subjects, such as reading or mathematics.
The reduced instructional time for academic subjects is one argument against increasing the time

allocated to physical activity in schools. However, Keeley and Fox (2009) concluded that
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increasing physical activity at the expense of academics did not have harmful effects on the
academic performance of children. In fact, Trudeau and Shephard (2008) report that cross-
sectional studies typically indicate a positive association between physical activity and academic
achievement.

Up to 50% of a child’s waking hours are spent in school; therefore, schools have been
promoted as an ideal setting for the implementation of prevention programs (Naylor et al., 2006;
Neil & Christensen, 2009). School-based interventions are seen as ideal for physical activity as
they can reach a large variety of children and adolescents, have trained personnel, and have an
organized structure (Trost, Rosenkranz & Dzewaltowski, 2008; Pate et al., 2000). School-based
interventions are a way to influence students regardless of their socio-economic status or
ethnicity (Burke, Meyer, Kay, Allensworth & Gazmararian, 2008). The need for schools to play
a larger role in the socio-emotional well-being of youth is becoming more noted as school
infrastructure, environment, rules, curriculum and staff have potential to positively influence
child development (Brown & Summerbell, 2009). In addition, school-based physical activity
can have secondary effects of making students more confident and comfortable during physical
activity outside of the school system.

SPARK for Learning

SPARK for Learning is a school-based intervention centered on increasing students’
physical activity each day (Climie & Deen, 2014; Ratey & Hagerman, 2008). The school venue
allows the SPARK for Learning program to be accessible to a variety of children without relying
on additional cost or time for parents. SPARK for Learning is a school-based intervention
program that was developed as a method to increase physical activity in children and

adolescents.
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As part of the SPARK for Learning program, students participate in 20 minutes of
moderate to intense cardiovascular activity during the first period of each school day. The
exercise activities consist of fitness circuits in the hallways, modified games in the gym (e.g., tag
games), a workout video, or “Walking Wednesdays.” Each day, students do a variety of
different activities to maintain interest in the program. The emphasis of SPARK for Learning is
on student participation and effort, rather than skill (Climie & Deen, 2014).

Present Study

This research project utilized a collaborative approach where researchers worked with
school staff to implement the intervention and evaluate its impact on several areas of
functioning. The current study was conducted as part of a larger study on the physical activity
intervention (SPARK for Learning) and its impact on children with SLD. This study examined
the relationship between daily physical activity and emotion regulation of students with SLD.
Specifically, the present study examined whether daily physical activity would improve the
emotion regulation and the emotion regulation strategies of children with SLD. A non-
participating comparison group was used to determine whether any difference in emotion
regulation was in part due to the SPARK for Learning intervention. Understanding how to build
resilience in children through protective factors (i.e., physical activity) may help children who
are struggling to regulate their emotions.

Late childhood and early adolescence is often a time of heightened emotions (Adrian, et
al., 2011). Therefore determining ways to help individuals understand and appropriately express
these emotions is essential in their development. Although the importance of emotions in this
age group is known, very few studies have examined emotional regulation in this population. In

addition, no previous research has investigated the relationship between physical activity and
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emotion regulation in children with Specific Learning Disorders. Therefore, the research
questions and hypothesis stated for the current study are based on a review of the literature. The
study aims to address the following questions:

1. Does a daily physical activity intervention program influence the emotion regulation
of students with SLD? Are there differences in students’ emotion regulation between
the participation group and the control group?

2. Does a daily physical activity intervention influence the emotion regulation strategies
used by students with SLD? Are there differences between the participation group
and the control group?

In relation to the first research question, children with a SLD have been found to have
poor rates of emotion regulation (Bauminger et al., 2005), which can add to the difficulty of
expressing and sharing their emotions with others. In addition, physical activity has been shown
to change the levels of BDNF in the brain, as well as other neurotransmitters (Cotman &
Berchtold, 2002) that influence emotions in an individual. Although, there are no studies
examining a link between physical activity and emotion regulation, based on the association
between physical activity and the associated effects on the brain, it is hypothesized that students
participating in the SPARK for Learning intervention program will improve their overall
emotion regulation abilities throughout the course of the intervention in comparison to those not
participating in the program.

In regards to the second research question, physical activity has been shown to improve
endorphins and neurotransmitters in the brain (Winter et al., 2007). Physical activity has also
been linked to improving social emotional behaviours (Verret et al., 2012), which may influence

students to be more expressive about their emotions. Although no literature has examined the
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association between physical activity and emotion regulation strategies, it is hypothesized that
participating in SPARK for Learning may help children to better express their emotions rather
than keeping emotions to themselves. As such, it is believed that children participating in the
SPARK for Learning program will make improvements through the use of the cognitive

reappraisal strategy and reduce their use of the expressive suppression strategy.
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Chapter 2: Methods
Participants

Total participants in the current study included 36 students ranging from 8 to 12 years of
age (M = 9.59 years, SD = .62), from a large western Canadian city (61% male, 39% female).
Students were either part of the participating group (those part of the SPARK for Learning
program, M = 9.58, SD =.61) or the control group (those not in the SPARK for Learning
program, M =9.59, SD = .64). The children who took part in the study were required to meet
specific criteria to be eligible for participation. Specifically, all children involved in the current
study received a previous diagnosis of a Specific Learning Disorder from a psychologist or
psychiatrist. Students attended a congregated school and had to meet school board criteria to
attend this school. Students could have a diagnosis of any subtype of learning disorder and many
students had co-morbid disorders (e.g., ADHD).

Prior to the academic year, the researchers met with staff and administrators at the
congregated school to discuss the SPARK for Learning intervention. Following this meeting the
interested teachers contacted the researchers stating interest in the SPARK for Learning
intervention and their class became the participating group. Consent forms were sent to parents
of students in this class, and those that were signed and returned became participants in the
SPARK for Learning intervention. During the meeting prior to the academic year, researchers
mentioned a need for a control group as a manner at which to compare the effects of the SPARK
for Learning intervention. Interested teachers contacted the researchers, stating that they will be
willing to have their classrooms be used for the control group. Consent forms were sent to
parents of students in the various interested classrooms. Students who returned the parent

consent forms signed became the participants in the control group.
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Participants in the SPARK for Learning program were matched one-to-one with
participants in the control group, based on age (+/- three months) and sex to ensure that both
groups included a similar number, and had similar demographic information. Demographic
information is displayed in Table 1.

Table 1.

Demographic information

Participating Control Total
Variable Category n % M SD n % M SD N % M SD
Age -—- - 958 .61 - - 959 64 - - 959 .62
Gender Male 11 50 - - 11 50 - - 22 50 - -
Female 1 50 - - 11 50 -- - 22 50 - -
Diagnosis  SLD 17 944 - -—-— 5278 - -—-— 22 61.1 --- -
SLD/ADHD 0 0 - -— 6 333 - - 6 167 - -
SLD/SE 0O 0 - -— 4222 - - 4 11.1 - -
SLD/ADHD/SE 1 56 - - 2 11.1 - -- 3 83 — -
SLD/CommDis. 0 0 - - 1 56 - -- 1 28 - -

SLD — Specific Learning Disorder

ADHD —Attention Deficit — Hyperactivity Disorder
SE — Social / Emotional Disorders

Comm Dis — Communication Disorder

Measures

Participants completed measures independently to gain accurate information about their
individual emotion regulation abilities and strategies. The current study examined data gathered
through the administration of the Emotional Regulation Index for Children and Adolescents
(MacDermott, Gullone, Allen, King, & Tonge, 2010) and the Emotion Regulation Questionnaire
(John & Gross, 2003).

Emotional Regulation Index for Children and Adolescents (ERICA). The Emotional

Regulation Index for Children and Adolescents (ERICA; MacDermott et al., 2010) is a 17 item
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self-report measure of emotional regulation for children and adolescents. The ERICA was
adapted from the Emotion Regulation Checklist for Adolescents (ERCA; Biseeker &
Easterbrooks, 2001), which measured emotion regulation in adolescents 16 years or older.
MacDermott and colleagues (2010) revised the original items to allow for administration to
children as young as nine years old. This resulted in simplified language and appropriate
substitutions made. Changes by MacDermott and colleagues (2010) included item simplification
such as changing “I am a cheerful person” to “I am a happy person” and changing “Impulsive” to
“I do things without thinking about them first.” All items on the ERICA are measured on a five
point Likert scale ranging from one (strongly disagree) to five (strongly agree). The ERICA
generates a total overall emotion regulation (ER) score, as well as scores for each of the three
factors: Emotional Control, Emotional Self-Awareness, and Situational Responsiveness.

Emotional control is an individual having control over his/her emotions, therefore not
having emotional outbursts (MacDermott et al., 2010). The emotional control subscale consists
of eight items and assesses students’ socially inappropriate emotional expressions (MacDermott
et al. 2010). Items on the emotional control subscale are reflective of dysregulated negative
affect or inappropriate emotional displays; therefore, all items in this subscale are reverse scored.
Reverse scoring this subscale means that a self-reported lower response (i.e., two out of five)
would be reversed to a higher score (i.e., four out of five), signifying higher emotional control.
An example item from this subscale is “I have trouble waiting for something I want.”

Emotional self-awareness is the ability to be emotionally flexible and recognize emotions
(MacDermott et al. 2010). This subscale consists of five items and measures an individual’s
self-awareness of his/her emotions and emotional modulation. An example question from this

subscale 1s “When I get upset, I get over it quickly.”
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Situational responsiveness assesses socially-appropriate sensitivity and responses
(MacDermott et al. 2010). This subscale consists of four items and measures an individual’s
empathy and situationally-appropriate affective displays. An example item from this subscale is
“When other kids are friendly to me, [ am friendly to them.” A higher overall total score on the
ERICA represents more adaptive or functional ER indicating the individual is able to regulate
their emotions more effectively.

Psychometrically, the ERICA demonstrates good reliability and validity. Both internal
consistency (.75) and test-retest reliability (.77) coefficients are within the acceptable range for
the total score (MacDermott et al., 2010). When each of the three factors are examined
independently, the emotional control subscale has acceptable internal consistency (.73) and test-
retest reliability (.76), the situational responsiveness subscale has slightly lower internal
consistency (.64) and test-retest reliability (.74), and the emotional self-awareness scale has the
lowest internal consistency (.60) and test-retest reliability (.64). Both the situational
responsiveness and emotional self-awareness scales have a lower number of items (four or five
items) that likely contribute to the lower consistency and reliability numbers.

Emotion Regulation Questionnaire (ERQ). In addition to the ERICA, students
completed the Emotion Regulation Questionnaire (ERQ; Gross & John, 2003). The ERQ isa 10
item self-report measure of emotional regulation, six items which assess cognitive reappraisal
and four items which assess expressive suppression. All items are measured on a seven point
Likert scale ranging from one (strongly disagree) to seven (strongly agree). An example from the
cognitive reappraisal subscale is “When I want to feel more positive emotion (such as joy or
amusement), I change what I’m thinking about.” An example from the expressive suppression

subscale is “I keep my emotions to myself.”
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When used with adolescents and young adults, the ERQ has good psychometric
properties. The cognitive reappraisal subscale (.79) and expressive suppression subscale (.73)
both have good internal consistency. Both subscales also have good test-retest reliability (.69)
for both scales after a three-month period. Psychometric data for a younger population is
unavailable for the ERQ.

Procedure

The current study used an experimental study design, which includes a treatment group
and a control group as well as pre- and post-intervention testing. The researchers collaborated
with school staff to implement the intervention and evaluate its impact on several areas of
functioning. A strengths-based approach enabled participants to identify, acknowledge, and
work with the strengths of participants as a starting point for cognitive, behavioural, and social-
emotional change. This study was part of a larger study on the SPARK for Learning
intervention.

Approval from the University of Calgary Conjoint Faculties Research Ethics Board and
local school boards was obtained for all aspects of this study. Parental consent was attained from
all students who participated in the study. Consent forms were sent home to parent(s) or
guardian(s) to read over and sign prior to the children participating in any SPARK for Learning
research testing sessions. Although all children one class participated in the program as part of
their daily curriculum, only those for whom consent was obtained were involved in the research
component of the program. Parents were also provided with researcher contact information if
they had any further questions regarding the program. Researchers gained assent from children,
seeking their firm agreement prior to inclusion in the study. Specifically, the researchers

explained the procedures to the children and ensured that they understood what they would be
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doing. Confidentiality was assured and students along with their parents were told they could
discontinue their involvement in the study at any time. Children were given the opportunity to
ask questions before and during the sessions. Testing commenced only when the researchers
have deemed that the child understood the procedures and were willing to participate.

To determine the effectiveness of the SPARK for Learning intervention, participants
were tested during two sessions. A pre-test session took place at the beginning of the academic
year (September/October) and a post-test session was conducted at the end of the academic year
(May/June). Questionnaires were given to students during class time, when the teacher deemed
appropriate. The researcher read the questionnaires to the students and clarified any questions

they had. All testing was completed by trained research assistants.
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Chapter 3: Results

Data was analyzed for normality by examining histograms and boxplots, as well as
skewness and kurtosis. An analysis of T-score distribution was conducted to examine for
potential extreme outliers (values exceeding +/- 3.29; Tabachnick & Fidell, 2007). Histograms
and normal probability plots were also examined for normality. One extreme outlier was found.
This outlier was winzorized to bring the value within the acceptable range. The final distribution
appears to be reasonably normally distributed. Due to participants being matched based on age
and sex, missing values were not an issue.

To ensure accuracy in scoring and data entry, a co-researcher reviewed 25% of data for
errors. Due to discrepancies and errors during a first examination, data was re-examined, 100%
by researcher and 25% by the co-researcher. A Cronbach’s alpha analysis was conducted to
check for reliability between the researchers data. A final Cronbach’s alpha between co-
researchers was acceptable at o = 1.0. Test-retest reliability was examined on the total ERICA
score and was found at a =.769. The ERQ test-retest reliability was conducted on both the
expressive suppressive subscale and the cognitive reappraisal subscale and was found at o = .422
and o = .877 respectively.

Prior to running the main analysis of the current study, a t-test was conducted in order to
determine if the SPARK for Learning group and the control group differed in terms of their ages.
As expected due to participant matching procedures, no significant differences were found
between groups, ¢ (34) =.027, p = ns.

Emotion Regulation
To examine the first research question, a series of repeated measure mixed model

Analysis of Variance (ANOVA) analyses were conducted to examine whether or not the level of
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total emotion regulation and subscales on the ERICA differed between groups across the course
of the SPARK for Learning intervention, as reported by the child. A significant main effect in
total emotion regulation across the academic year, between pre-test and post-test (F (1, 34) =
84.92 p <.05, np2 = .714) was found for all students in both groups. A significant interaction in
the self-reported total emotion regulation between the passage of time from pre-test to post-test
and between participating and control groups was found, F' (1,34) = 13.01, p <.05, npz =.2717.
This result suggests that both the passage of time (pre-post) and the SPARK for Learning
variable interacted and had a significant effect on students’ scores. When the effect size is
examined, it suggests that 27% of the change in scores is due to the interaction between time and
group. When examined alone, no significant main effect was found for group participation, F (1,
34)=.773, p =ns. See Figure 1.

Figure 1: Total emotion regulation means across the academic year for both groups.
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To gain a more in depth understanding of student’s emotion regulation skills, further
examination of the three subtests on the ERICA contributing to the total emotion regulation score

was conducted. A repeated measure ANOVA indicated a significant main effect in the self-
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reported emotional control subtest across the academic year from pre-test to post-test, F' (1, 34) =
7.16, p <.05, np2 =.174. Specifically, students made increases in emotional control across the
span of the academic year from pre-test (M = 25.94, SD = 4.86) to after the intervention (M =
28.22, SD=4.21). No main effect was found for group participation, F' (1, 34) =.124, p =ns.

No significant interaction was found between emotion control pre-post and whether students
participated in SPARK for Learning, F(1, 34) =2.06, p = ns. This result suggests that the
whether students were in the control or participating group did not influence students’ emotional
control scores when examined alone or when combined with the passage of time. See Figure 2.

Figure 2: Emotional control means across the academic year for groups.
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To examine the emotional self-awareness subscale, a repeated measure ANOVA was
conducted. There was a significant main effect on this subscale across the academic year, from
pre-test to post-test, F' (1,34) = 15.46, p <.05, npz =.313. Specifically, all students, regardless of
group, improved their emotional self-awareness from pre-test (M = 16.66, SD = 3.42) to post test
(M=18.81, SD =2.86). When examined alone, no significant main effect was found for

regardless of group membership, F (1,34) =.112, p = ns. No significant interaction was found
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between the passage of time and whether students were in the participating or control group, F
(1, 34) = 941, p = ns, suggesting that although the length of time across the academic year
influenced scores of emotional self-awareness, participating in SPARK for Learning did not.
See Figure 3.

Figure 3: Emotional self-awareness means by group across academic year.
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There was no significant main effect for the situational responsiveness subscale for across
the academic year, F (1, 34) = .411, p =ns. No significant main effect on student’s situational
responsiveness was found based on group membership, F (1, 34) =.066, p = ns. There was also
no significant interaction between self-awareness pre-post and being in the control or
participating group, F' (1, 34) = .231, p = ns. This result suggests that neither the passage of time
or the whether or not they were in the SPARK for Learning group influenced the student’s self-

reported situational responsiveness skills. See Figure 4.
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Figure 4: Situational responsiveness means by group across the academic year.
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To examine the second research question and determine if participating in SPARK for
Learning had an effect on the strategies in which students used to cope with emotion regulation,
repeated measure mixed method ANOVAs were conducted. When the cognitive reappraisal
variable was examined, there was a significant main effect for the passage of time, F' (1, 34) =
24.26, p <.05, np2 =.416. No main effect on cognitive reappraisal for whether students were in
the SPARK for Learning program was found, F (1, 34) =.003, p =ns. There was no significant
interaction between the length of time passed from pre-test to post-test and whether students
were in the participating or control group, for the cognitive reappraisal strategy, F'(1,34) = .592,
p =ns. The results for the cognitive reappraisal strategy suggest that although there was a
difference across the academic year, the SPARK for Learning program alone and when
combined with the passage of time across the academic did not impact the student’s responses.

See Figure 5.
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Figure 5: Cognitive reappraisal means across the academic year by group

32
30
192
Z
ﬁ e===SPARK for Learning Group
= 28
ES @ (Control Group
26
24

Pre-Test Post-Test

A final split-plot repeated measure ANOVA was conducted to examine the effect of
SPARK for Learning on the expressive suppression strategy that students reported using for their
emotion regulation. There was no significant main effect for the expressive suppression variable
for the passage of time, F' (1, 34) = 3.59, p =ns. No significant main effect was found for the
group variable was found, F' (1,34) = 2.82, p = ns. However, there was a significant interaction
between expressive suppression pre-post and whether students were in the SPARK for Learning
program, £ (1,34) =5.13, p <.05, npz =.007. The results for the expressive suppression strategy
suggest that that although when examined alone the passage of time across the academic year
and the SPARK for Learning program did not influence student’s responses, the interaction of
the two did. When the effect size is considered, .7% of the variability within student’s responses
may be contributed to the interaction between time and the SPARK for Learning intervention.
As this effect size is very small (np2 less than .10) this interaction should be examined with
caution (Pelham, 2013). Specifically, students participating in the SPARK for Learning group

decreased their scores of expressive suppression from before (M = 18.05, SD = 5.81) to after the
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intervention to (M = 13.66, SD = 3.91). Students in the control group had similar scores across
the academic year, as both their pre testing score (M = 18.11, SD = 6.24) and their post testing
score (M =18.5, SD = 5.31) are similar. See Figure 6.

Figure 6: Expressive suppression mean by group across academic year.
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Chapter 4: Discussion

The current study was completed as part of a larger research project focusing on
resilience in at-risk children. The purpose of the current study was to explore the possible
relationship between daily physical activity and emotion regulation in children diagnosed with a
SLD. In the past few years, there has been an increased focus on the examination of resilience in
at-risk students, with a particular interest in understanding factors that can help build and
strengthen resilience in these children. Unfortunately, children with a SLD have been found to
be at a greater risk for developing emotional difficulties, including emotion regulation (Bryan et
al., 2004). Physical activity has been indicated as a method to cope with some challenges in
children with emotional challenges (i.e., depression, anxiety; Bauminger et al., 2005). The
current study examined physical activity in students with a SLD with an interest in better
understanding how physical activity may impact student’s self-reported emotion regulation.
Overall, results of the current study suggest that although not significant alone, when examined
across time and in combination with student maturation, physical activity may be a way to build
and support emotion regulation. In addition, these results lead to implications for schools,
teachers, students, and clinicians, and influence future research in physical activity and emotion
regulation within this at-risk population.
Emotion Regulation

The first research question looked at the effect of a daily physical activity program on the
emotion regulation of students with a SLD, specifically examining the differences between the
participating and control groups. Hypothesis one predicted that children participating in the
SPARK for Learning intervention would rate themselves as having better emotion regulation

post intervention than those not participating in the intervention. This hypothesis was not
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supported, as results suggest that over time all students, regardless of group membership,
improved in emotion regulation. When examining results based solely on group membership, no
differences were found. Conversely when time and group membership were examined together,
results of the current study suggest that, over time the intervention effected the SPARK for
Learning. As such, emotion regulation for participants in the SPARK for Learning group
changed more over time than the participants in the control group. Therefore, current results
may be contributed to a combination of the growth students experience across the academic year
and the SPARK for Learning program.

Although, no statistically significant differences in total emotion regulation were found
based on the SPARK for Learning intervention alone, results may be clinically important,
indicating that although not statistically significant the intervention could be important to the
daily living of children. For example, an improvement of a few points of emotion regulation
may not seem significant when examining statistical changes, but for that student the change
may have great practical importance.

Given the findings of student’s total emotion regulation, it is believed that the SPARK for
Learning program in collaboration with student maturation and self-awareness across the
academic year impacted students. This finding is consistent with other research that suggest
physical activity increases neurotransmitters and BDNF in the brain (Kramer & Erickson, 2007).
The growth in neurotransmitters and BDNF could be an explanation for some of the success of
the SPARK for Learning program, as previous research has connected physical activity to
improvements in learning, memory, and other areas of the brain (Ratey & Hagerman, 2008).
These factors in combination with student maturation may impact student’s responses of emotion

regulation.
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Given that all students, regardless of group, made some improvements in overall emotion
regulation over the course of the year, other variables may be contributing to this change. These
differences could be due to the impact of a congregated setting, small class sizes, attentive
teachers who are trained/experienced to work with students with SLD, or students feeling safe
and secure at school. Students may have matured over the course of the study, becoming more
aware of emotions. As all students in the study made gains in overall emotion regulation, the
differences cannot be solely attributed to the SPARK for Learning program but rather the roles
of individual student growth and the interaction of maturation and the intervention.

Based on the findings from the overall emotion regulation score, an examination of the
three subtests that make up the overall score was completed. The passage of time (pre-test to
post-test) was significant regardless of group membership for both emotional control and
emotional self-awareness subscales. The significance of the variable of time suggests that
through the academic year, students responses on these areas of emotion regulation changed.
One possibility for this significant time effect could be due to student maturation. Throughout
the academic year, students become more mature. Students are learning more about how their
bodies react to specific situations, how to better understand their emotions, and how to express
these emotions in a successful manner. Therefore, simply assessing student’s emotion regulation
across this time span may be subjected to maturation changes and effects, regardless of the
SPARK for Learning program. Due to the growth in emotion regulation found in both groups
across time, some of the changes in emotion regulation may be contributed to student maturation.

Another possible explanation for the growth over time could be due to the specific
teachers and school environment. A healthy school culture can provide a cohesion that bonds the

school together to create student success that challenges negative influences (Osher et al., 2007).

44



Across the academic year students may become more relaxed and comfortable in their school
environment and may feel more comfortable regulating their emotions. The school itself may
also become more focused on the importance of expressing emotions effectively. The school
may have provided education on emotions and how to effectively express these emotions
through health classes or other school-wide curriculum projects.

No differences were found with the situational responsiveness subscale, regardless of
group membership or time. One possible reason for this could be a restricted range. The
situational responsiveness subscale contained only four questions to assess this aspect of
student’s emotion regulation. Given the limited number of questions in this subscale, student
responses may be limited in the amount of growth that is possible given the restricted range.
Therefore, it could be possible that if given more questions regarding situational responsiveness,
students may have had an increased opportunity to demonstrate growth in this area.

Another possibility for the lack of improvement in student’s situational responsiveness
responses could be time. Although all students (regardless of group) had growth in emotional
control and emotional self-awareness, it could be possible that being emotionally aware of social
situations could take more time than that of an academic year. Additionally, given that social
situations are often a challenge for students with specific learning disorders (Wong & Butler,
2012) making growth in this area may be more of a challenge than other areas of emotion.
Providing students with greater opportunities to interact socially during the daily physical
activity may lead to greater improvements in this area and could be examined in future research.
Emotion Regulation Strategies

The second research question looked at the effect of daily physical activity on the

emotion regulation strategies that students use, specifically examining the differences between
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the control and participating groups. The second hypothesis of the current study stated that
students participating in the SPARK for Learning intervention would increase their use of
cognitive reappraisal and decrease their use of expressive suppression, whereas those not
participating in the intervention would have no changes. This hypothesis was not supported, as
physical activity alone did not impact the use of strategy; however, when examined across time
the intervention affected both groups differently for students use of the expressive suppression
strategy but not cognitive reappraisal strategy. In collaboration with growth across the academic
year, participating in the SPARK for Learning allowed students to decrease their use of the
expressive suppression strategy, indicating that over time students no longer kept emotions
bundled up inside. This decrease may be due to students learning other ways to deal with their
emotions.

The act of exercising itself may be a way in which students can express themselves
emotionally. When feeling positive or negative emotions, students may be able to use exercise
to release and express emotion instead of keeping emotions inside. Therefore, although students
may not be using cognitive reappraisal to express these emotions, they may be no longer keeping
them bottled up inside. Students may not know the benefits of exercising beyond the physical
aspects and therefore may be unaware of the effects on emotion. A discussion of emotions and
ways to effectively express these emotions could help students further extend the emotional
influences. Therefore, the current findings could influence how students view physical activity
and emotions. Although no differences were found in the use of cognitive reappraisal between
the participating and control groups, all students significantly improved their use of this strategy

throughout the academic year.
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The significant interactions found for both the total emotion regulation and expressive
suppression variables across time and group suggests that the intervention is impacting both
groups differently across time. One possibility for this could be student exposure to the program.
The longer students are in the program the greater the influences of physical activity, suggesting
that it takes time for some of the effects of the intervention to show. One way to examine this in
the future would be increase the number of testing sessions (i.e., have a mid-point testing
session). This could allow researchers to determine if the intervention is having an immediate
impact or if changes are made more gradually. A follow up testing session (e.g., three months
after the conclusion of the school year) would also be beneficial to see how the intervention
continued to influence children. For example, did scores of total emotion regulation plateau,
spike, or decreases after a period of time? A follow-up testing session could help determine the
effects of the SPARK for Learning program across a longer period of time.

Overall, the SPARK for Learning intervention alone did not have an effect on student
emotion regulation responses. Student maturation or other variables across an academic year
seemed to help improve students emotion regulation and strategies more so then daily physical
activity. However, some interactions between time and the intervention occurred suggesting that
the intervention is impacting both groups differently over time. For this reason, it is believed
that including a program, such as SPARK for Learning, into school systems could lead to many
positive implications.

Implications

The current study contributes helpful and practical information regarding emotion

regulation for children and adolescents with SLD, their families, teachers, and researchers in the

respected fields. As students with SLD often have social-emotional concerns, providing support
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for these children to overcome these issues is important. The results of the current study
demonstrate that daily physical activity in combination with student maturation may be
beneficial for students with a SLD, specifically regarding student’s overall emotion regulation
and use of the emotion regulation strategy of expressive suppression.

As noted, the findings of this study have many potential implications for students with a
SLD. First, this study helps bring the topic of emotions to the forefront. As previously stated,
children with a SLD often face emotional issues, some of which arise due to the difficulties
associated with SLD while other issues may be intensified due to the disorder. Unfortunately,
these issues are not often openly discussed. Increasing conversations and focusing attention
toward emotions can be a start toward helping children deal with their emotional concerns.
Therefore, an important implication of this study is the importance of engaging in more open and
honest discussion regarding emotions with children. Encouraging children to become more
aware of emotions and how to effectively regulate these emotions may be a step towards
providing necessary support.

Clinicians may wish to examine the current findings and determine whether or not to
recommend the incorporation of daily physical activity programs to parents, teachers, and
schools. As students spend several hours of their day at school, implementing a program such as
SPARK for Learning, may be a easy and inexpensive way to increase opportunities for
participating in physical activity. For researchers, the current study serves to enhance the current
body of empirical knowledge about the effects of daily physical activity on the emotion
regulation of students with SLD, and may inspire future research directions. Researchers may
wish to examine the effects of SPARK for Learning on other aspects of emotion regulation or

within other populations.
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Limitations

As with any project, the current study is not without limitations. As such, the conclusions
drawn from the present study should be interpreted in light of these limitations. The following
section will discuss the limitations of the current study and provide suggestions to ways to
reduce these limitations moving forward.

The first limitation is that the data was gathered through the self-reports of children.
Although self-reports are often a useful technique to gain an understanding of how a child is
feeling, including teacher or parent reports may have provided additional reliability and strength
to the project. In addition to using self-reports, a second limitation of the current study is that
students completed the questionnaires in a written format. Given the nature of the study and the
identification of SLD in these participants, the use of questionnaires that required students to
read and respond may have impacted results. Although researchers read each question and
possible response aloud, students who had challenges may still have been impacted by the format
of the questionnaire.

A third limitation of the present study is the use of the Emotion Regulation
Questionnaire. This questionnaire has had limited use with younger children. Therefore, the
language used may have been complex and potentially beyond the comprehension level of the
students in this study. However it should also be noted that students were observed when
completing the questionnaire and no issues were observed with the content of the questionnaire
(e.g., no questions were raised). If students did have questions, researchers were close by to
address any concerns students may have had.

A final limitation of the current study is that of recruitment. Students participating in the

SPARK for Learning intervention were recruited from one classroom. However, those in the
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control group were selected from four different classrooms. Although students were similar in
many ways, having students spread across four different classrooms could lead to an increase of
variables not within the researchers’ control. As well, individual teaching style may have played
a role in the outcome of this project. Based on their background and previous experiences,
teachers have different methods which they believe are best for teaching emotion or physical
activity. As participants were spread amongst various teachers, different teaching styles and
personal beliefs may have affected how they taught their students.

Despite its limitations, the present study uniquely contributes to the literature on emotion
regulation and explores new avenues for intervention with a unique population of students.
Given its innovative nature, the present study gives rise to many new questions and creates new
directions for future research.

Future Research

The SPARK for Learning program could be expanded in several ways. Researchers have
options to extend the current research by examining SPARK for Learning in other areas,
focusing on emotion regulation, or by looking at the combination of both together. The
following section will discuss some possible future research directions.

One potential direction for future research is to examine the SPARK for Learning
program in relation to different groups of children. The present study examined the impact of
physical activity on students with SLDs. However, it may be interesting to determine if SPARK
for Learning has similar findings with a different population of students (i.e., students with solely
ADHD, high school students, those in a regular classroom environment, etc.). Future research
could also examine the impact of daily physical activity on other aspects of development (i.e.,

behavioural, cognitive, or academic changes). This additional research exploration may provide
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teachers and researchers with additional information on the utility of the SPARK for Learning
program in schools.

It may also be interesting to examine the different strategies children use to regulate their
emotions and when they choose to use a specific strategy. The present study examined two
different strategies to regulate emotions; however, the scope of the study did not include analysis
of when students use which strategy. Examining when students use a specific strategy would be
particularly beneficial to expanding the understanding of emotion regulation in children. For
example, do students who are feeling a positive emotion keep their emotions to themselves or
express them more than when feeling a negative emotion? This exploration would also help
researchers develop strategies to help students during specific emotionally stimulating events
(e.g., bullying, death of a loved one).

Future research may also wish to examine how long the effects of physical activity last.
For example, do the benefits of physical activity provide a short or long-term effect, especially in
relation to emotional regulation? Future researchers could also examine other aspects that may
influence emotion regulation. For example, does participating in more social and team exercises
(e.g., soccer, tag games) have a greater effect than participation in more individual activities
(e.g., workout videos, jogging)?

Given the nature of the study, only two testing sessions were conducted. One testing
session was held at the beginning of the academic year (September/October) and another at the
end of the academic year (May/June). Providing an additional testing session mid-way through
the academic year (i.e., January) may have added to the empirical evidence in support of the
SPARK for Learning program. This additional session will help to see the effectiveness of the

SPARK for Learning program and determine if changes have to be made.
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These future research directions may help build upon the results of the present study and
continue to broaden the emotion regulation and SPARK for Learning research. An increase in
research focused on improving emotion regulation could help improve the daily lives for
students who face challenges in this area. Further exploration may also assist researchers,
practitioners, educators, policy-makers, and the general public in understanding how to support
and help improve the emotion regulation of children and adolescents.

Conclusion

The present study was the first step towards filling a gap in the literature by investigating
emotion regulation in students with SLD. Specifically, the present study investigated the role of
a daily physical activity program SPARK for Learning on emotion regulation and emotion
regulation strategies for students with an SLD. Results indicate that although participating in
SPARK for Learning alone was not beneficial for students, when examined in combination with
student growth across time students’ overall emotion regulation, and use of the expressive
suppression strategy was impacted. The additional physical activity that the SPARK for
Learning program as well as student growth may explain why the intervention affected both
groups differently across time.

The present study expands the emotion regulation literature by exploring outcomes using
physical activity. This expansion may help inform intervention programs focused on improving
emotion regulation. The results of the present thesis open a new avenue for research in emotion
regulation, specifically in students with SLDs. Future research in this area can help change how
emotions are viewed and addressed with students who are likely to have emotional changes. By
addressing the issue of emotion regulation, children with an SLD may have better control over

their emotions, thus limiting the challenges they face on a daily basis.

52



References

Abrams, J.C. (1986). On learning disabilities: Affective considerations. Journal of
Reading and Writing Learning Disabilities International, 2(3), 189-196.
do1:10.1080/0748763860020303

Adrian, M., Zeman, J., Erdley, C., Lisa, L., & Sim, L. (2011). Emotional dysregulation and
interpersonal difficulties as risk factors for nonsuicidal self-injury in adolescent girls.
Journal of Abnormal Child Psychology. 39(3). 389- 400. doi: 10.1007/s10802-010-9465-
3

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders (4™ ed, text rev.). Washington, DC: Author

American Psychiatric Association (2013). Diagnostic and statistical manual of mental
disorders (5" ed.). Arlington, VA: American Psychiatric Publishing.

Andersen, L. B., Riddoch, C., Kriemler, S., & Hills, A. P. (2011). Physical activity and
cardiovascular risk factors in children. British Journal of Sports Medicine, 45(11),
871-876. doi: 10.1136/bjsports-2011-090333

Andrews, J., & Istvanfty, P. (2012). Exceptional life journeys. Stories of childhood

disorder. Burlington, MA: Elsevier Insights

Barkley, R. A. (2006). Attention Deficit Hyperactivity Disorder: A handbook for diagnosis and
treatment (3rd edition). New York: Guilford Press.
Bauminger, N., Schorr-Edelsztein, H., & Morash, J. (2005). Social information processing and

emotional understanding in children with learning disabilities. Journal of Learning

Disabilities, 38(1), 45-61. doi1:10.1177/00222194050380010401

53



Biddle, S.J.H., Asare, M., (2011). Physical activity and mental health in children and
adolescents: a review of reviews. Journal of Sports Medicine, 45(11), 886-895.
doi:10.1136/886 bjsports-2011-090185

Biesecker, G., & Easterbrooks, M.A. (2001). Emotion Regulation Checklist for Adolescents.
Tufts University.

Blum, R. W., & Libbey, H. P. (2004). Executive summary. Journal of School Health, 74(7), 231-
232.doi: 10.1111/5.1746-1561.2004.tb08278.x

Bosse, T., Pontier, M., & Treur, J. (2010). A computational model based on Gross’
emotion regulation theory. Cognitive Systems Research, 11(3), 211-230.
doi:10.1016/j.cogsys.2009.10.001

Bouchard, C., Blair, S. N., & Haskell, W. L. (2006). Physical Activity and Health.

Champaign, IL: Human Kinetics.

Brown, T., & Summerbell, C. (2009). Systematic review of school-based interventions that focus
on changing dietary intake and physical activity levels to prevent childhood obesity: an
update to the obesity guidance produced by the National Institute for Health and Clinical
Excellence. Obesity Review, 10(1), 110-141. doi: 10.1111/j.1467-789X.2008.00515.x

Bryan, T., Burstein, K., & Ergul, C. (2004). The social-emotional side of learning disabilities: A
science-based presentation of the state of the art. Learning Disability Quarterly, 27(1),
45-51. doi: 10.2307/1593631

Burke, R. M., Meyer, A., Kay, C., Allensworth, D., Gazmararian, J.A. (2014). A holistic school-
based intervention for improving health-related knowledge, body composition, and

fitness in elementary school students: an evaluation of the HealthMPowers program.

54



International Journal of Behavioral Nutrition Physical Activity, 11(1), 78-90. doi:
10.1186/1479-5868-11-78.

Campbell-Sills, L., & Barlow, D. H. (2007). Incorporating emotion regulation into
conceptualizations and treatments of anxiety and mood disorders. In J. J. Gross (Ed.),
Handbook of emotion regulation (pp. 542-560). New York: Guilford Press.

Climie, E.A. & Deen, M. (2014). “SPARK for Learning”: Using School-based interventions to
build resilience in at-risk youth. In. Sandra Prince-Embury, & Donald H. Saklofske
(Eds.), pp. 397-421. Resilience Interventions for Youth in Diverse Populations. New
York, NY: Springer Science & Business Media

Cohen, J. (2006). Social, emotional, ethical, and academic education: creating a climate for
learning, participation in democracy, and well-being. Harvard Educational Review,
76(2), 201-237. doi: 10.17763/haer.76.2.j44854x1524644vn

Coleman, M.C., & Vaughn, S. (2000). Reading instruction for students with E/BD. Behavioral

Disorders, 25, 93-104. DOI: 10.1177/00224669020360010101

Colley, R., Garriguet, D., Janssen, I., Craig, C.L., Clarke, J., & Tremblay. M., (2011).
Physical activity of Canadian children and youth: Accelerometer results from 2007 to
2009 Canadian Health Measures Survey. Statistics Canada. Retrieved from:
http://www.phecanada.ca/sites/default/files/current_research pdf/01-20-
11/Physical acitivity of Canadian children and youth.pdf

Compton, D.L., Fuchs, L.S., Fuchs, D., Lambert, W. & Hamlett, C. (2012). The cognitive
and academic profiles of reading and mathematics learning disabilities. Journal of

Learning Disabilities, 45(1), 79-95. doi: 10.1177/0022219410393012

55



Cotman, C.W., & Berchtold, N.C. (2002). Exercise: a behavioral intervention to enhance brain
health and plasticity. Trends Neuroscience, 25(6), 295-301. doi:10.1016/S0166-
2236(02)02143-4

Davidson, R.J. & Slagter, H.A. (2000). Probing emotion in the developing brain: Functional
neuroimaging in the assessment of the neural substrates of emotion in normal and
disordered children and adolescents. Mental Retardation and Developmental Disabilities
Research Reviews, 6(3),166-70. doi: 10.1002/1098-2779(2000)6:3<166::AID-
MRDD3>3.0.CO;2-O

Davis, E.T., Nidaa, R.E., Ziomke, K.R. & Nebel-Schwalm, M.S. (2009). Health related quality
of life in college undergraduates with learning disabilities. The meditational roles of
anxiety and sadness. Journal of Psychopathology and Behavioral Assessment, 31(3),
228-234. doi:10.1007/s10862-008-9110-4

Dollman, J., Norton, K., & Noron, L. (2005). Evidence for seculat trends in children’s
physical activity behavior. Journal of Sports Medicine, 39(1), 892-897.
doi:10.1136/bjsm.2004.016675

Duman, R.S., & Monteggia, L.M. (2006). A neurotrophic model for stress-related mood
disorders. Biology Psychiatry, 59(1), 1116-1127. doi:10.1016/j.biopsych.2006.02.013

DuPaul, G.J., Gormley, M.J., & Laracy, S.D. (2012). Comorbidity of LD and ADHD
Implications of DSM-5 for assessment and treatment. Journal of Learning Disabilities.
46(1), 43-51. doi: 10.1177/0022219412464351

DuPaul, G. J. & Stoner, G. (2003). ADHD in the Schools: Assessment and Intervention

Strategies (2nd ed.). New York, NY: Guilford.

56



Durlak, J.A., Weissberg, R.P., Dymnicki, A.B., Taylor, R.D., & Schellinger, K.B. (2011).

The impact of enhancing students’ social and emotional learning: a meta-analysis of
school-based universal interventions. Child Development, 82(1), 405-432. doi:
10.1111/5.1467-8624.2010.01564.x

Eisenberg N, Smith CL, Sadovsky A, Spinrad TL. (2004). Effortful control: Relations with
emotion regulation, adjustment, and socialization in childhood. PP. 259-282. In:
Baumeister, RF, editor. Handbook of self regulation: Research, theory, and applications.
New York, NY; Guilford Press.

Elias, M.J., Zins, J.E., Weissberg, R.P., Frey, K.S., Greenberg, M.T., Haynes, N.M....Shriver,
T.P. (1997). Promoting social and emotional learning: Guidelines for educators.
Alexandria, Virginia. Association for Supervision and Curriculum Development (ASCD).

Elias, M.J. (2004). The connection between social-emotional learning and learning
disabilities: Implications for intervention. Learning Disability Quarterly, 53(1), 53-63.
doi: 10.2307/1593632

Fenwick, M.E., Kubas, H.A. Witzke, J.W., Fitzer, K.R., Miller, D.C., Maricie, D.E.. .Hale, J.B.
(2015). Neuropsychological profiles of written expression learning disabilities
determined concordance-discordance model criteria. Applied Neuropsychology: Child,
0,1 -14. doi:10.1080/21622965.2014.993396

Fletcher, J.M., Coulter, W.A., Reschly, D.J., Vaughn, S. (2004). Alternative approaches to the
definition and identification of learning disabilities: some questions and answers. Annual
Dyslexia, 54(2), 304-331. doi: 10.1007/s11881-004-0015-y

Geary, D.C. (2004). Mathematics and Learning Disabilities. Journal of Learning Disabilities,

37(1), 4-15. doi: 10.1177/00222194040370010201

57



Giuliani, N.R., Drabant, E.M., Bhatnagar, R., Gross, J.J. (2011). Emotion regulation and brain
plasticity: expressive suppression use predicts anterior insula volume. Neuroimage, 58(1),
10-15. doi: 10.1016/j.neuroimage.2011.06.028.

Goldin, P.R.,& Gross, J.J. (2010). Effects of mindfulness-based stress (MBSR) on
emotion regulation in social anxiety disorder. Emotion, 10(1), 83-91. doi:
10.1037/a0018441

Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and
dysregulation: Development, factor structure, and initial validation of the Difficulties in
Emotion Regulation Scale. Journal of Psychopathology and Behavioral Assessment,
36(1),41-54.doi:10.1023/B:JOBA.0000007455.08539.94

Gross, J. J. (1998). Antecedent-and response-focused emotion regulation: Divergent
consequences for experience, expression, and physiology. Journal of Personality and
Social Psychology, 74(1), 224-237. d0i:10.1037/0022-3514.74.1.224

Gross, J.J. (2002). Emotion regulation: Affective, cognitive, and social consequences.
Psychophysiology, 39(1), 281-291. doi: 10.1017.S0048577201393198

Gross, J. J. (2007). Handbook of Emotion Regulation. New York, NY: Guilford Press.

Gross, J.J. (2015). Emotion regulation: current status and future prospects. Psychological
Inquiry, 26(1), 1-25. doi: 10.1080/1047840X.2014.940781

Gross, J., & Levenson, R.W. (1993). Emotional Suppression: Physiology, self-report, and
expressive behavior. Journal of Personality and Social Psychology, 64(6), 970-986.
doi:10.1037/0022-3514.64.6.970

Gross, J. J., & John, O. (2003). Individual differences in two emotion regulation processes:

implications for affect, relationships, and well-being. Journal of Personality and Social

58



Psychology,85(1), 348-362. doi:10.1037/0022-3514.85.2.348

Gross, J. J., & Thompson, R. (2007). Emotion regulation: Conceptual foundations. In J. J.
Gross (Ed.), Handbook of Emotion Regulation (pp. 3—24). New York: Guilford Press.

Gruber, J., Harvey, A.G., & Gross, J.J., (2012). When trying is not enough: Emotion
regulation and the effort-success gap in bipolar disorder. Emotion, 12(5), 997-1003.
doi:10.1037/a0026822

Gunter, K.B., Almstedt, H.C., & Janz, K.F. (2012). Physical activity in childhood may be
the key to optimizing lifespan skeletal health. Exercise Sports Science Review. 40(1), 13-
21. doi: 10.1097/JES.0b013e318236e5ee

Hale, J. B. & Fiorello, C. A. (2004). School Neuropsychology: A Practitioner's Handbook. New
York, NY: The Guilford Press.

Hale, J.B., Kaufman, A., Naglieri, J.A., Kavale, K.A. (2006). Implementation of idea:
Integrating response to intervention and cognitive assessment methods. Psychology in
Schools, 43(7), 753-770. doi: 10.1002/pits.20186

Hannedottir, D.K., & Ollendick, T.H. (2007). The role of emotion regulation in the
treatment of child anxiety disorders. Clinical Child Family Psychology Review, 10(1),
275-293. doi: 10.1007/s10567-007-0024-6

Hoza, B., Mrug, S., Gerdes, A.C., Burowski, W.M., Wigal, T., Hinshaw, S.P.,... Arnold, L.E.
(2005). What aspects of peer relationships are impaired in children with attention-
deficit/hyperactivity disorder? Journal of Consulting and Clinical Psychology, 73(3),
411-423. DOLI: 0.1037/0022-006X.73.3.41

Huberty, J.L., Ransdell, L.B., Sigman, C., Flohr, J.A., Schult, B., Grosshans, O., and Durrant, L.

(2008). Explaining long-term exercise adherence in women who complete a structured

59



exercise program. Research Quarterly for Exercise and Sport, 79(3), 374-384.
doi:10.1080/02701367.2008.10599501

Janssen, 1. (2007) Physical activity guidelines for children and youth. Canadian journal of Public
Health, 98(2), S109-S121. doi: 10.1139/H07-109

Janssen, 1., LeBlanc, A.G. (2010). Systematic review of the health benefits of physical activity
and fitness in school-aged children and youth. International Journal of Behavioral
Nutrition and Physical Activity, 7(1), 40-56. doi:10.1186/1479-5868-7-40

John, O.P., & Gross, J.J. (2004). Healthy and unhealthy emotion regulation: Personality
processes, individual differences, and lifespan development. Journal of Personality.
72,1301-1334. doi: 10.1111/§.1467-6494.2004.00298.x

Joormann, J., and Gotlib, I. H. (2010). Emotion regulation in depression: relation to cognitive
inhibition. Cognitive Emotion, 24, 281-298. doi: 10.1080/02699930903407948

Jorgensen, L. G. M. Nowak, Ide, K. Secher, N.H. 2000. Cerebral blood flow and metabolism. In.
Exercise and circulation in health and disease, ed. B. Saltin, R. Boushel. N.H. Secher,
J.H. Mitchell, pp. 113-123. Champaign: Human Kinetics.

Kassam, K.S., Markey, A.R., Cherkasskey, V.L., Loewenstein, G., Just, M.A. (2013).
Identifying emotions on the basis of neural activation. PLoS ONE 8(6). doi:
10.1371/journal.pone.0066032

Katusic, S.K., Colligan, R.C., Weaver, A.L., & Barbaresi, W.J. (2009). The forgotten
learning disability: epidemiology of written-language disorder in a population-based birth
cohort (1976-1982), Rochester, Minnesota. Pediatrics, 123(5), 1306-1313. doi:

10.1542/peds.2008-2098

60



Kavale, K.A., Holdnack, J.A. & Mostert, M.P. (2005). Responsiveness to Intervention and the
identification of specific learning disability: A critique and alternative proposal. Learning
Disabilities Quarterly, 28, 2 — 16. doi: 10.2307/4126970

Keeley, T.H. & Fox, K.R. (2009). The impact of physical activity and fitness on academic
achievement cognitive performance in children. International Review of Sport and
Exercise Psychology, 2(2), 198-214. doi: 10.1080/17509840903233822

Knapp, M.L., Hall, J.A., & Horgan, T.G. (2014). Nonverbal Communication in Human
Interaction, 8" ed. Eadsworth Cengage Learning. Boston: USA.

Kramer, A.F., Erickson, K.I. (2007). Capitalizing on cortical plasticity: influence of physical
activity on cognition and brain function. Trends Cognitive Science, 11(1), 342—348. doi:
http://dx.doi.org/10.1016/j.tics.2007.06.009

Leroux, J.A., & Levitt-Perlman, M. (2000). The gifted child with attention deficit disorder: An
identification and intervention challenge. Roeper Review, 22, 171- 176.
doi:10.1080/02783190009554028

MacDermott, S.T., Gullone, E., Allen, J.S, King, N.J., Tonge, B. (2010). The emotion regulation
index for children and adolescents (ERICA): A psychometric investigation. Journal of
Psychopathology and Behavioral Assessment, 32(3), 301-314. doi: 10.1007/s10862-009-
9154-0

Maeda, J. K., & Murata, N. M. (2004). Collaborating with classroom teachers to increase daily
physical activity: The GEAR program. Journal of Physical Education, Recreation &

Dance, 75(5), 42-46. doi:10.1080/07303084.2004.10607239

61



Maegden, J.W. & Carlson, C.L. (2000). Social functioning and emotional regulation in the
attention deficit hyperactivity disorder subtypes. Journal of Clinical Child Psychology,
29, 30-42. DOI:10.1207/S15374424jccp2901 4

Mata, J., Thompson, R. J., & Gotlib, I. H. (2010). BDNF-Genotype Moderates the
Relation Between Physical Activity and Depressive Symptoms. Health Psychology, 29,
130-133. doi:10.1037/a0017261

Mauss, [.B., Bunge, S.A., & Gross, J.J. (2007). Automatic Emotion Regulation. Social and
Personality Psychology Compass, 1(1), 146-167. doi: 10.1111/5.1751-9004.2007.00005.x

McRae, K., Ciesielski, B.R.G., Gross, J.J. (2012). Unpacking cognitive reappraisal: Goals,
tactics and outcomes. Emotion, 12, 250-255. doi: 10.1037/a0026351

Mercer, C. D., Mercer, A. R., & Pullen, P. C. (2011). Teaching Students with Learning Problems
(8th ed.). Upper Saddle River, NJ: Pearson.

Mikulincer, M., Shaver, P.R., & Pereg, D. (2003). Attachment theory and affect regulation:
The dynamics, development, and cognitive consequences of attachment —related
strategies. Motivation and Emotion, 27(2). 77-102. doi 0146-7239/03/0600-0077/0

Naylor, P., Macdonald, H.M., Zebedee, J.A., Reed, K.E., McKay, H.A., 2006. Lessons learned
from Action Schools BC: an active schools model to promote physical activity in
elementary schools. Journal of Science of Medicine and Sport, 9 (5),413—419.
doi.org/10.1016/j.jsams.2006.06.013

Neil, A.L., & Christensen, H. (2009). Efficacy and effectiveness of school-based prevention and
early intervention programs for anxiety. Clinical Psychology Review, 29 (3), 208-215.
doi: 10.1016/j.cpr.2009.01.002.

Ochsner, K.N., Gross, J.J. (2008). Cognitive emotion regulation: Insights from social cognitive

62



and affective neuroscience. Current Directions in Psychological Science, 17(2): 153-158.
doi: 10.1111/j.1467-8721.2008.00566.x

Olstad, D.L., McCargar, L. (2009). Prevention of overweight and obesity in children under the
age of 6 years. Applied Physiology Nutrition Metabolism, 34(4), 551-570. doi:
10.1139/H09-016.

Pate, R.R., Trost, S.G., Mullis, R., Sallis, J.F., Wechsler, H., & Brown, D.R. (2000). Community
interventions to promote proper nutrition and physical activity among youth. Preventive
Medicine, 31(2), S138-S149. doi:10.1006/pmed.2000.0632

Pelham, B.W. (2013). Intermediate Statistics: A conceptual course. Thousand Oaks. California;
SAGE publications Inc.

Pitskel, N.B., Bolling, D.A., Kaiser, M.D., Crowley, M.J., & Pelphrey, K., A. (2011). How
grossed out are you? The neural bases of emotion regulation from childhood to
adolescence. Developmental Cognitive Neuroscience, 1(3), 324-337.
doi:10.1016/j.dcn.2011.03.004

Ploughman, M. (2008). Exercise is brain food: The effects of physical activity on cognitive
function. Developmental Neurorehabilitation, 11(3), 236-240. doi:
10.1080/17518420801997007

Ratey, J. J., & Hagerman, E. (2008). Spark: The revolutionary new science of exercise and the
brain. New York: Little, Brown.

Reynolds, D., Nicolson, R.I., Hambly, H. (2003). Evaluation of exercise-based treatment for
children with reading difficulties. Dyslexia, 9, 164-166. doi: 10.1002/dys.257

Riner, W.F., Sellhorst, S.H. (2013). Physical activity and exercise in children with chronic health

conditions. Journal of Sport and Health Science, 2(1), 12-20. doi:

63



10.1016/j.jshs.2012.11.005.

Sattler, J.M. & Lowenthal, B. (2006). Specific Learning Disabilties: Assessment and
Intervention. Pp. 411-430. In. Sattler, J.M., Hoge, R.D., (Eds).. Assessment of Children:
Behavioral, social, and clinical foundations (5™ ed). Jerome M. Sattler, Publisher, INC.
San Deigo, CA, USA.

Singer, E. (2008). Coping with academic failure, a study of Dutch children with dyslexia.
Dyslexia, 14(4), 314-333. doi: 10.1002/dys.352

Singh, A., Uijtdewilligen, L., Twisk, J.W., Van Mechelen, W., Chinapaw, M.J. (2012).
Physical activity and performance at school: a systematic review of the literature
including methodical quality assessment. Archives of Pediatric Adolescent
Medicine, 166(1), 49-55. doi: 10.1001/archpediatrics.2011.716.

Tabachnik, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston,

MA: Allyn and Bacon.

Trost, S., Rosenkranz, R., Dzewaltowski, D.A. (2008). Physical activity levels among children
attending after school programs. Medicine and Science in Sports and Exercise, 44, 622-
629. doi: 10.1249/mss.0b013e318161eaas

Trudeau, F., & Shephard, R.J. (2008). Physical education, school physical activity, school sports
and academic performance. International Journal Behavioral Nutrition and Physical
Activity, 5(10), 1 -12. doi: 10.1186/1479-5868-5-10

Uy, C.C., Jeffrey, lLA., Wilson, M., Aluru, V., Madan, A., Lu, Y., Raghavan, P. (2013).
Autonomic mechanisms of emotional reactivity and regulation. Psychology, 4(8), 669-
675. doi: 10.4236/psych.2013.48095

Verret, C., Guay, M.C., Berthiaume, C., Gardiner, P., Beliveasu, L. (2012). A physical activity

64



program improves behavior and cognitive functions in children with ADHD: an
exploratory study. Journal of Attention Disorders,16(1), 71-80. doi:
10.1177/1087054710379735

Wendt M. (2000). The effect of an activity program designed with intense physical exercise on
the behavior of attention deficit hyperactivity disorder (ADHD) children. Dissertation
Abstracts International Section A: Humanities and Social Sciences, 61(2-A), 500.

Whitelaw NC, Chong S, Whitelaw E 2010. Tuning in to noise: Epigenetics and intangible
variation. Developmental Cell, 19(5), 649—650. doi: 10.1016/j.devcel.1010.11.001.

Wigal, S.B., Emmerson, N., Gehricke, J.G., Galassetti, P. (2013). Exercise: applications to
childhood ADHD. Journal of Attention Disorders, 17(4), 279-290. doi:
10.1177/1087054712454192

Wilson, A.M., Armstrong, C.D., Furrie, A., Walcot, E. (2009). The mental health of Canadians
with self-reported learning disabilities. Journal of Learning Disabilities, 42, 24-40. doi:
10.1177/0022219408326216

Wiener, J., & Schneider, B.H. (2002). A multisource exploration of the friendship patterns of
children with and without learning disabilities. Journal of Abnormal Child Psychology,
30(2), 127-141. DOI: 10.1023/A:1014701215315

Winter, B., Breitenstein, C., Mooren, F.C., Vorlker, K., Fobker, K., Lechtermann, A., ....Knecht,
S. (2007). High impact running improves learning. Neurobiology Learning Memory,
87(4), 597-609. doi:10.1016/j.nlm.2006.11.003

Wipfli, B.M. Rethorst, C.D., Landers, D.M. (2008). The anxiolytic effects of exercise: a meta-
analysis of randomized trails and dose-response analysis. Journal of Sport Exercise

Psychology, 30(4), 392-410. doi: 10.2165/00007256-200939060-00004

65



Witzel, B.S., Riccomini, P.J., Scneider, E. (2008). Implementing CRA with secondary students
with learning disabilities in mathematics. Intervention in School and Clinic, 43(5), 270-
276. doi: 10.1177/1053451208314734

Wong, B. Y. L., & Butler, D. L. (Eds.) (2012). Learning about learning disabilities (4th edition).

Elsevier Academic Press. Waltham, MA, USA

66



Appendix A - Control Group Parent/Guardian Consent Form

Name of Researcher, Faculty, Department, Telephone & Email:

Additional Research Students:

Juliana Bishop

Title of Project:

Effects of Daily Physical Activity on the Learning, Behaviour, and Attention of Children

This consent form, a copy of which has been given to you, is only part of the process of informed consent. If
you want more details about something mentioned here, or information not included here, you should feel
free to ask. Please take the time to read this carefully and to understand any accompanying information.

The University of Calgary Conjoint Faculties Research Ethics Board has approved this research study.

Purpose of the Study:

The purpose of this research project is to investigate the therapeutic efficacy of twenty minutes of
moderate to intensive exercise at a consistent target heart rate during the first period of the school day on
the cognitive, academic, behavioural and social-emotional functioning of students. Recent research has
suggested that moderate to intense exercise at a target heart rate for a given period of time results in
improved brain functioning across a number of domains, including learning, memory, attention, mental
health, and stress (Ratey, 2008). However, investigation of the impact of exercise on the school functioning
of students has not yet been examined.

For this project, some children are participating in a physical activity program during the 2013-2014
school year while others are continuing their regular classroom programming. This divide is so that we can
examine the changes in students involved in the physical activity program as compared to those who are
not in the program. Your child will be remaining in their regular classroom programming and will continue
to receive all the other supports offered by your school.
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What Will | Be Asked To Do?

If you choose to have your son/daughter participate in this research project, he/she will complete a
number of tasks evaluating his or her cogntive, academic, and social emotional functioning. We will be
working with children early in the school year (Sept-Oct 2013) and again at the end of the year (May-June
2014) to determine what changes may have occurred over the course of the year.

It is important to note that all testing will be done at school during times that the classroom teacher
deems to be appropriate.

Some of the tasks that your child will complete involve having him/her solve problems, and others will
involve asking him/her about how they think and behave. Most children find these tasks quite enjoyable.
Your child will not be asked to do anything that is very difficult or that might make him/her feel
uncomfortable. In addition to the researcher working with your child, your child’s current teacher will be
asked to complete two scales that ask about your child’s academic performance as well as the teacher’s
views of his/her behaviour and functioning in the school setting,.

Your child’s participation in this study is wholly voluntary, and choosing to participate, not to participate,
or withdraw from the research project will have no impact on your child, his/her continuing relationship
with your school, or any services he/she may currently receive. If participants choose to withdraw from
the research project, the data collected up to this point may be used in the current study, unless the
participants request that their data be destroyed. Further, participants will be informed if any new
information arises that may affect their decision to remain in the research project.

What Type of Personal Information Will Be Collected?

If you choose to have your son/daughter participate in this research project, no access to personal
information is required. Your child’s name will not be identified at any time or associated with any results
during the course of this research project. All students will be assigned a unique identification number
which will be used to identify their information. No names will be recorded on assessment measures and
all data will be kept confidential. However, you should be aware that other individuals (teachers, student)
may be aware of your child’s participation in the research project, as participation may occur during
classroom time and teachers will know which specific children are participating in the research project. Of
course, they will not have access to any of the results of your child’s participation.
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Only group information will be summarized for any publication or presentation of results and individual
participants will not be identifiable. The names of the school, individual teachers, or students will not be
identifiable; however, given the project’s association the University of Calgary, it is possible to identify the
city in which the research is being conducted.

Are there Risks or Benefits if | Participate?

Risks
If your child becomes visibly distressed as a result of participation in the research project, the researchers

will enlist the assistance of a school counsellor to help address your son/daughter’s needs. However,
distress as a result of participation in this research project is unlikely.

As part of this research project, we will be collecting information about your child regarding their cognitive,
social, and emotional functioning. Though unlikely, it is possible that we may learn information about your
child that suggests that they require further assessment or intervention. It is important to note that we
do not provide diagnoses within this study. However, should we believe that your child requires a
formal assessment or other mental health support, we will provide you with information regarding the
concerns raised. Additionally, we will encourage you to seek support through school or community
resources.

In addition, we are required to report to the appropriate agencies suspicions of harm to a child or harm to
another person. Should information be revealed that fits within this category, we will be required to
pass this information on accordingly. It is important to note that only relevant information will be
shared and no additional information about results within this research project will be revealed.

Benefits

Some students experience difficulties with school success that go beyond those of most typical students,
including problems with attention and focus, anxiety, memory difficulties, lack of engagement in learning,
social difficulties, and other complex learning problems. Often, challenging life experiences compound
their school difficulties. We are interested to examine whether a physical activity program may make a
difference and give students a better chance of becoming successful, at learning and in life. All students
who participate in the study, regardless of their group membership (i.e., involved or not involved with the
physical activity program) will also have the benefit of making a contribution to knowledge that will
potentially positively impact treatment for similar students, as well as for themselves. We want to thank
you very much in advance for your help in furthering this research.
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It is important to understand that you will not be provided with any specific results from the measures
completed with your child, as these are for research purposes only. However, you will receive a
summary report of research findings upon the study’s completion.

What Happens to the Information | Provide?

Participation in this study is completely voluntary and confidential. Only the researchers and research
assistants will be allowed to see any specific results or questionnaires. Only group information will be
summarized for any presentation or publication of results. All materials will be stored in a locked
facility by one of the researchers. Data will be entered onto a password protected computer without
your or your child’s name attached, and thus all electronic files will remain anonymous. Your data will
be stored for ten years in a locked cabinet and anonymously on a password protected computer, at which
point it will be destroyed or permanently erased.
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Signatures (written consent)

Your signature on this form indicates that you 1) understand to your satisfaction the information provided
to you about your participation in this research project, and 2) agree to participate as a research subject.

In no way does this waive your legal rights nor release the investigators, sponsors, or involved institutions
from their legal and professional responsibilities. You are free to withdraw from this research project at
any time. You should feel free to ask for clarification or new information throughout your participation.

Child’s Name: (please print)

Parent’s Name: (please print)

Parent’s Signature Date:

Researcher’s Name: (please print)

Researcher’s Signature: Date:

Questions/Concerns

If you have any further questions or want clarification regarding this research and/or your participation,
please contact:

If you have any concerns about the way you've been treated as a participant, please contact the Senior
Ethics Resource Officer, Research Services Office, University of Calgary.

A copy of this consent form has been given to you to keep for your records and reference. The investigator
has kept a copy of the consent form.
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Appendix B — Participating Group Parent/Guardian Consent Form

Name of Researcher, Faculty, Department, Telephone & Email:

Additional Research Students:

Juliana Bishop

Title of Project:

Effects of Daily Physical Activity on the Learning, Behaviour, and Attention of Children

This consent form, a copy of which has been given to you, is only part of the process of informed consent. If
you want more details about something mentioned here, or information not included here, you should feel
free to ask. Please take the time to read this carefully and to understand any accompanying information.

The University of Calgary Conjoint Faculties Research Ethics Board has approved this research study.

Purpose of the Study:

The purpose of this research project is to investigate the therapeutic efficacy of twenty minutes of
moderate to intensive exercise at a consistent target heart rate during the first period of the school day on
the cognitive, academic, behavioural and social-emotional functioning of students.

Recent research has suggested that moderate to intense exercise at a target heart rate for a given period of
time results in improved brain functioning across a number of domains, including learning, memory,
attention, mental health, and stress (Ratey, 2008). However, investigation of the impact of exercise on the
school functioning of students has not yet been examined. Your son/daughter has been invited to
participate in this research project because his/her class participates in the “SPARK for Learning” program
every morning.
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What Will | Be Asked To Do?

If you choose to have your son/daughter participate in this research project, he/she will complete a
number of tasks evaluating his or her cogntive, academic, and social emotional functioning. We will be
testing children early in the school year (Sept-Oct 2013) to get an understanding of their abilities before
engaging in the “SPARK for Learning” program over the course of the year. Additionally, we will retest
children at the end of the year (May-June 2014) in order to determine what progress the children have
made as a result of participating in this program. It should be noted that all children in your child’s class
will be participating in the “SPARK for Learning” program as part of their educational program; however,
only those students whose parents have provided consent will participate in the research component of
this program. Those students not taking part in specific research activities will not lose any educational
opportunities as a result of non-participation.

It is important to note that all testing will be done at school during times that the classroom teacher
deems to be appropriate.

Some of the tasks that your child will complete involve having him/her solve problems, and others will
involve asking him/her about how they think and behave. Most children find these tasks quite enjoyable.
Your child will not be asked to do anything that is very difficult or that might make him/her feel
uncomfortable. In addition to the researcher working with your child, your child’s current teacher will be
asked to complete two scales that ask about your child’s academic performance as well as the teacher’s
views of his/her behaviour and functioning in the school setting,.

Your child’s participation in this study is wholly voluntary, and choosing to participate, not to participate,
or withdraw from the research project will have no impact on your child, his/her continuing relationship
with your school, or any services he/she may currently receive. If participants choose to withdraw from
the research project, the data collected up to this point may be used in the current study, unless the
participants request that their data be destroyed. Further, participants will be informed if any new
information arises that may affect their decision to remain in the research project.

What Type of Personal Information Will Be Collected?

If you choose to have your son/daughter participate in this research project, no access to personal
information is required, other than confirming that your child has learning and/or attentional issues as
identified by their student file. Your child’s name will not be identified at any time or associated with any
results during the course of this research project. All students will be assigned a unique identification
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number which will be used to identify their information. No names will be recorded on assessment
measures and all data will be kept confidential. However, you should be aware that other individuals
(teachers, student) may be aware of your child’s participation in the research project, as participation may
occur during classroom time and teachers will know which specific children are participating in the
research project. Of course, they will not have access to any of the results of your child’s participation.

Only group information will be summarized for any publication or presentation of results and individual
participants will not be identifiable. The names of the school, individual teachers, or students will not be
identifiable; however, given the project’s association the University of Calgary, it is possible to identify the
city in which the research is being conducted.

Are there Risks or Benefits if | Participate?

Risks
If your child becomes visibly distressed as a result of participation in the research project, the researchers

will enlist the assistance of a school counsellor to help address your son/daughter’s needs.

As part of this research project, we will be collecting information about your child regarding their cognitive,
social, and emotional functioning. Though unlikely, it is possible that we may learn information about your
child that suggests that they require further assessment or intervention. It is important to note that we
do not provide diagnoses within this study. However, should we believe that your child requires a
formal assessment or other mental health support, we will provide you with information regarding the
concerns raised. Additionally, we will encourage you to seek support through school or district resources.

In addition, we are required to report to the appropriate agencies suspicions of harm to a child or harm to
another person. Should information be revealed that fits within this category, we will be required to
pass this information on accordingly. It is important to note that only relevant information will be
shared and no additional information about results within this research project will be revealed.

Benefits

Some students experience difficulties with school success that go beyond those of most typical students,
including problems with attention and focus, anxiety, memory difficulties, lack of engagement in learning,
social difficulties, and other complex learning problems. Often, challenging life experiences compound
their school difficulties. We believe that the “SPARK for Learning” project can make a difference and give
students a better chance of becoming successful, at learning and in life. Students who participate in the
study will also have the benefit of making a contribution to knowledge that will potentially positively
impact treatment for similar students, as well as for themselves. We want to thank you very much in
advance for your help in furthering this research.
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It is important to understand that you will not be provided with any specific results from the measures
completed with your child, as these are for research purposes only. However, you will receive a
summary report of research findings upon the study’s completion.

What Happens to the Information | Provide?

Participation in this study is completely voluntary and confidential. Only the researchers and research
assistants will be allowed to see any specific results or questionnaires. Only group information will be
summarized for any presentation or publication of results. All materials will be stored in a locked
facility by one of the researchers. Data will be entered onto a password protected computer without
your or your child’s name attached, and thus all electronic files will remain anonymous. Your data will
be stored for ten years in a locked cabinet and anonymously on a password protected computer, at which
point it will be destroyed or permanently erased.
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Signatures (written consent)

Your signature on this form indicates that you 1) understand to your satisfaction the information provided
to you about your participation in this research project, and 2) agree to participate as a research subject.

In no way does this waive your legal rights nor release the investigators, sponsors, or involved institutions
from their legal and professional responsibilities. You are free to withdraw from this research project at
any time. You should feel free to ask for clarification or new information throughout your participation.

Child’s Name: (please print)

Parent’s Name: (please print)

Parent’s Signature Date:

Researcher’s Name: (please print)

Researcher’s Signature: Date:

Questions/Concerns

If you have any further questions or want clarification regarding this research and/or your participation,
please contact:
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If you have any concerns about the way you've been treated as a participant, please contact the
Senior Ethics Resource Officer, Research Services Office, University of Calgary.

A copy of this consent form has been given to you to keep for your records and reference. The
investigator has kept a copy of the consent form.
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