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Abstract

The purpose of the present study was to develop a knowledge translation (KT) activity for
educators about the brain in children and adolescents with attention deficit hyperactivity disorder
(ADHD). The goal was to increase our participants’ knowledge about ADHD and its brain basis.
In addition to neuroscience content, the KT activity included the personal story of the lead
researcher’s lived experience with ADHD to provide context, and to inform the participants’
perceptions of ADHD. Framed in an action research paradigm, our study undertook three cycles
of reflection, planning, action, and observation to develop and improve a knowledge translation
activity. The knowledge translation activity was presented to 48 preservice and in-service
teachers and members of the public across Canada, with a mixed methods approach to evaluate
the outcomes. The findings demonstrated that this knowledge translation activity was effective in
enhancing participant knowledge about ADHD. Quantitively, a non-significant trend was
observed that participants shifted their perceptions from social and behavioural causes to brain-
based causes of ADHD. Qualitatively, the participants indicated making connections between the
personal story and neuroscience. Effective KT requires a review of context vocabulary and
opportunity for teacher interaction. Teachers are aware of several behavioural management
strategies but do not have a clear idea of how or why they work. Teaching neuroscience to
teachers allows for a discussion of neurodiversity and a strength-based approach to programming
and accommodation. This research could help guide future knowledge translation research into
the benefits of combining personal lived experience with neuroscience content.

Keywords: knowledge translation, neuroscience, attention deficit hyperactivity disorder,
lived experience, storytelling, action research, neurodiversity
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Pay Attention to This: A Knowledge Translation Study of ADHD and its Brain Basis to
Preservice and In-Service Teachers

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder that can affect
an individuals’ performance in educational, occupational, and social situations (American
Psychiatric Association [APA], 2013). An individual with ADHD may present with hyperactive
symptoms (e.g., has difficulty sitting still, difficulty managing impulses), inattentive symptoms
(e.g., often does not seem to listen when spoken to directly, often losing track of time or
possessions), or a combination of both (APA, 2013). Advances in neuroscience have
demonstrated that there are distinct differences in neural anatomy and neural processing among
children with ADHD compared to typically developing children (Boon, 2020; Kasparek et al.,
2015; Uddin et al., 2017). Scuitto et al. (2000) found that while teachers may know the signs and
symptoms of ADHD, they are less versed in the course and treatment of ADHD. Teacher
knowledge regarding ADHD-specific intervention is limited, and mainly low-intensity
interventions are implemented in classrooms (e.g., preferred seating, body breaks, sticker charts)
(Wesney, 2020). Teachers, thus, may be familiar with behavioural presentations of ADHD but
may be unsure of how to best support their students using evidence-based practices.

Across Canada, the prevalence of ADHD is on the rise, from about 3% of 10—14-year-
olds being diagnosed in 1999, to about 5% being diagnosed in 2012 (Vasiliadis et al., 2017).
Students with ADHD are less likely to enroll in post-secondary education than both their
neurotypical peers and youth with other mental health conditions (Statistics Canada, 2019).
Children with ADHD face barriers that their peers do not, such as a lack of adequate support in
transition periods (e.g., from elementary to secondary school, from high school to post-
secondary) as well as lower parental expectations; in fact, the latter is so impactful, it has been
shown to explain the differences between post-secondary education attendance between students
with ADHD and other youth (Statistics Canada, 2019).

Boon (2020) has advocated for a systematic update in the professional development for
preservice and in-service teachers to better support students with ADHD. Specifically, Boon
(2020) suggested that an understanding of the neuroscience of ADHD will enhance
understanding of students with ADHD and why they behave differently than other students. In
this present study, in turn, we developed a knowledge translation (KT) activity aimed at
increasing teacher knowledge of the brain basis of ADHD, in order to respond to the needs of
students with ADHD and help teachers reflect on what is needed to provide this support. Further,
we paired the neuroscience information with sharing the lived experience of a person with
ADHD, with the goal of capitalizing on the benefits of storytelling for effective KT
(Bourbonnais & Michaud, 2018).

Self-Location

As shown by other scholars in education research and informed by Indigenous research
methodologies, there are benefits to the researcher explicitly identifying their positionality and
approach to research (Gillies et al., 2014). In recognition of the value of this practice, Kathryn
Isenor, the lead researcher, completed a self-location for this study, as follows:

I am an undergraduate researcher who was diagnosed with ADHD in my third year of
university. | experienced the difficulty of ADHD during childhood without diagnosis and
without the assistance that accompanies it. This research is significant to me as an
individual with ADHD because I know what it feels like to be an inconvenience in a
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classroom. When I learned that there was a brain-based explanation for my experience, it
changed the way I saw myself.

The better I understand ADHD, the better I can deal with it, which goes the same
for people around me. This research is beneficial because merely knowing that there is a
brain basis for these differences helped me, and I think it has helped others. As a student
with ADHD, I was not intentionally disruptive or trying to make things hard for my
teachers and classmates. I now know that children with ADHD can be intimidating and
frustrating for educators because of the added complication of behaviour management,
but I was never trying to be a difficult student. By improving understanding of ADHD,
we can enhance interactions between students with ADHD and their teachers and
hopefully make the classroom better for everyone involved. This research is so important
to me because I want teachers to be considerate and understanding in their interactions
with all their students, neurotypical or not. This knowledge translation research could
impact so many students' lives.

Literature Review

Teachers are often ambivalent and unconvinced about the legitimacy of ADHD diagnoses and
the brain basis of ADHD (Boon, 2020). Evidence shows that teachers with more knowledge of
ADHD in general (symptoms, diagnosis, treatment) display less stigma towards students with
ADHD (Toye et al., 2019). As well, descriptions of the biological explanation of ADHD reduce
social distance between educators and their students (Lebowitz et al., 2012). Further, storytelling
can enhance knowledge translation (Bourbonnais & Michaud, 2018). Thus, we chose to
incorporate the lived experience of a person with ADHD into our KT activity. The main
intention of this KT activity was to challenge ambivalent attitudes among teachers and reduce
stigma surrounding ADHD by providing evidence of its brain basis (Haslam & Kvaale, 2015;
Loughman & Haslam, 2018; Toye et al., 2019). We posit that by combining the brain content
and personal story, we created an interesting, informative, and effective KT activity for
educators.

While students with ADHD can present challenges to schools and classrooms, we
propose that neurodiversity can also afford certain strengths and benefits to classroom
environments. Equipping classroom teachers with neurodiverse perspectives can assist them in
accessing the strengths and abilities of all students within inclusive classroom settings
(Rentenbach et al., 2017). Often, students with ADHD who have adequate cognitive and
interpersonal skills are able to find success in social and academic tasks, but it is their
impulsivity and inattention to detail that may impact performance (Climie et al., 2017). Research
exploring strengths of students with ADHD is limited (but see Hoogman et al., 2020), thus
adopting a strength-based approach to ADHD is a worthwhile research endeavor (Climie &
Mastoras, 2015). Thus, we explored a method of describing the neuroscience of ADHD, while
centering a student with lived experience as the expert in delivering this information.

Building Educator Competency Through KT

KT is a process for changing attitudes and building understanding, which involves taking
evidence borne from scientific research and translating it into consumable knowledge for a
relevant audience (Davis et al., 2003), and bridging the gap between research and practice
(Bennett et al., 2016). Despite its critical importance for enabling evidence-based practice, little
research has looked into effective strategies for KT (Bourbonnais & Michaud, 2018; Zhao et al.,
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2020).

Teacher professional development (PD) has been well discussed in the extant literature.
Participation in PD is associated with improvements in teacher knowledge (Roehrig et al., 2012),
self-efficacy in working with individuals with emotional and behavioural challenges (Latouche
& Gascoigne, 2017), and more positive teacher attitudes towards working with students with
ADHD (Zentall & Javorsky, 2007). Quality PD is generally teacher-led, involves discussion of
topics that inform teacher practices, is focused on instruction, and is engaging and collaborative
(Desimone et al., 2002; Hunzicker, 2011). In contrast, KT is generally researcher-led and
empirically based, focused on taking the findings of scientific research and making them
accessible to lay audiences. KT has demonstrated efficacy in supporting teachers and students in
developing critical thinking and scientific knowledge (Jacque et al., 2013).

Much of the research into KT focuses on healthcare and public health (e.g., Chapman et
al., 2020; Zhao et al., 2020). Even in these sectors, research into KT’s effectiveness is still an
emerging area (Bourbonnais & Michaud, 2018; Zhao et al., 2020). The use of research to inform
evidence-based practice is less well-established in education compared to medicine (Hemsley-
Brown & Sharp, 2003). Previous KT studies targeting educators have been focused on increasing
competency in topics such as diabetes (Nichols & Norris, 2002), concussion (Provvidenza et al.,
2019), and eating disorders (McVey et al., 2009).

Research on ADHD-related KT activities for teachers is limited. Past research has
demonstrated that teacher knowledge about ADHD can be improved through participation in KT
activities (Barnett et al., 2012). Barnett et al. (2012) used a web-based intervention for a 7-week
knowledge translation activity which resulted in teachers’ knowledge about ADHD positively
changing. To our knowledge, there are no previous research studies investigating the
effectiveness of combining a personal story with neuroscience research for educator KT.

KT Activity Content

Our research team developed a KT activity to share current neuroscience findings as they
relate to ADHD, combined with the lived experience of having ADHD. The content included in
the KT activity is summarized below.

Neuroscience

The neuroscience content was based on the work of Kasparek and colleagues (2015), in
which many brain imaging studies were reviewed. Many brain-based factors may have a role in
the presentation of ADHD, including changes in brain shape/size and connectivity between brain
regions (Kasparek et al., 2015; Uddin et al., 2017). These changes are correlated with numerous
clinical features, including executive dysfunction and co-occurring anxiety. Importantly, the
current treatments can improve at least some of these processes in people with ADHD, and
treatment-related benefits can be observed both clinically and via neuroscientific methods such
as brain scans (Kasparek et al., 2015). Brain development trajectory is also different between
children with ADHD and typically developing children (Shaw et al., 2007).

It is important to note that these brain differences do not always represent impairments,
but rather may simply be differences. These functional differences vary from person to person,
and individuals with ADHD can be high achieving and successful despite these differences
(APA, 2013). As such, the KT activity described these brain differences in order to reduce
stigma, and to help teachers better understand the mechanism of effective accommodations.
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The notion of celebrating differences, rather than focusing on deficits, is related to the
concept of neurodiversity. Neurodiversity refers to the ways in which different brains receive,
interpret, and respond to social and environmental cues, resulting in different manifestations of
behaviour. Neurodiversity was originally conceptualized and discussed by activists and
researchers of autism spectrum disorder (ASD; den Houting, 2019), but has expanded to apply to
other neurodevelopmental disorders such as ADHD and specific learning disorders (Armstrong,
2015; Sonuga-Barke & Thapar, 2021). A neurodiversity paradigm shifts the conversation from
the student as having a disability, to an examination of the classroom environment as a disabling
context where the student’s success is limited due to its lack of hospitality, accommodation, or
consideration (den Houting, 2019). Framing ADHD as an example of neurodiversity allows for
teachers to consider not only the functional deficits experienced by students with ADHD, but
also the complementary strengths and abilities. This further allows teachers to consider not only
the accommodations that are required for students with ADHD, but also how an inclusive
classroom can help students with ADHD to reach their full potential.

Personal Story

The following is a summary of Kathryn’s personal story that was included as part of the
KT activity.

My experience with ADHD was as unique to me as anyone else with the diagnosis. As a
child, I was enthusiastic and successful in school and a very quick learner. I was also
easily distracted and constantly disruptive. Because I had a high reading level, teachers
would often give me books to read to the class in order to keep me occupied. I struggled
when I moved from elementary to secondary school because I had been given more
attention and special treatment in elementary. As I progressed, school was less interesting
because I was given the same amount of work as everyone else, so I got bored and would
read in class or distract my friends. In high school, my priorities shifted and my
attendance got worse. I rarely completed assignments, but I was still excelling on tests.
As a child, I displayed many ADHD symptoms but fell through the cracks—maybe
because | was a girl, or maybe because my grades were fine.

In university, I lost all structure and things got worse. There were no
repercussions for missing class or skipping assignments, so I did both regularly. Despite
feeling like I was underperforming and failing, I could not push myself to get things
done. After failing my first year and coming back on academic probation, I worked hard
to stay afloat and come back from such a terrible year. In my third year, a university
counsellor suggested that a lot of my struggles sounded like ADHD and she
recommended I get tested. I was diagnosed that summer. Finally, it all clicked. I was not
experiencing the same thing as my peers and simply doing worse, my brain is different. I
cannot do the same thing and expect the same results because my brain is not the same. In
my fourth year, I had support from the school, I had strategies to accommodate the
differences in my learning abilities, but most importantly, I knew that there was not
anything worse about me, I was just different. With the accommodations in place, I
improved my grades enough to be accepted as an honours student (with special
permission from the chair of psychology and the dean) and was able to do work I was
proud of, finally feeling like I was meeting my potential. ADHD is not “solved” for me,
but by understanding my brain and the fact that it is different, I am able to manage my
symptoms and be kind to myself when I cannot operate like a neurotypical individual.
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Research Objectives

Using current neuroscience research, our study sought to expand educators' existing
knowledge of ADHD by discussing the brain basis of ADHD. By understanding the biological
explanation for ADHD, educators can recognize why symptoms occur and better understand
their students who are not neurotypical (Boon, 2020). We also integrated a personal experience
with ADHD in order to help participants connect with the material. We sought to identify and
challenge preconceived notions of ADHD among teachers and enhance understanding by
explaining the brain science behind the symptoms of ADHD. We hypothesized that participation
in our KT activity would shift teachers’ attitudes away from social explanations (e.g., ADHD is a
result of poor discipline), towards accepting neuroscientific explanations of ADHD.

Methods

This study utilized an action research framework to develop and refine the KT activity. Action
research is a “sequence of self-reflective, ongoing cycles” (Bennett et al., 2016), meaning that
the research is actively reflected on and revised as necessary. Action research is a critical method
that intends to create and inspire change to a system. In the current study, the cycles of action
research included the “reflect” phase (reflecting on what might need to develop or change), the
“plan” phase (planning for change), the “act” phase (acting to bring about change), and the
“observe” phase (evaluating the resulting change), then returning to reflection in the following
cycle (Kemmis & McTaggart, 1988; Bennett et al., 2016). We planned three cycles for our study.
For each cycle, we considered our own observations as well as the feedback from participants in
order to plan and implement improvements for the next cycle.

The research team was led by Kathryn, an undergraduate student researcher, who has
lived experience with ADHD. The research was supervised by professors from divergent
disciplines. Erin Mazerolle is an assistant professor specializing in neuroscience. Conor Barker is
an assistant professor and registered psychologist, with expertise in special education and
inclusive classroom practices. The research team met for weekly meetings throughout the action
research process as part of Kathryn’s honours thesis in psychology.

Participants

The first cycle was delivered as a pilot to the research supervisors. The second cycle was
delivered to a class of 19 graduate students in a Master of Education Inclusive Education class.
The third cycle was an open public presentation targeted at teachers with 29 participants.
Participants of the third cycle were recruited from social media, email, and word of mouth.

Measures

Participants were invited to participate in pre-activity and postactivity surveys. Across the
latter two cycles, 41 participants completed the preactivity survey and 22 completed the post
activity survey. Of our preactivity survey respondents, 42.5% were in-service teachers and 2.5%
were preservice teachers. The remaining participants reported being either former teachers,
individuals that worked with students in other capacities (student advising, educational assistant,
community support worker, etc.), or did not state their occupation. The average (standard
deviation) years of teaching experience among survey respondents was 10.6 (7.8) years with a
range of 0 to 29 years.

The preactivity and postactivity surveys also asked participants to share experiences and
strategies for aiding students with ADHD. Vignettes developed by Lebowitz and colleagues
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(2012) were used to describe a student with ADHD without stating the diagnosis and attitudes
were measured about this vignette (e.g., “To what extent is disruptive behavior the student’s
fault?”). The same attitudes were then measured in questions that specifically referred to a
student with ADHD. The survey also asked participants to rate the degree to which ADHD
symptoms are attributable to social factors and brain factors. Questions about attitudes were
measured on a Likert scale that ranged from 1 (not at all) to 9 (completely). See Table 1 for the
specific text used for the questions. The post-activity survey additionally asked participants to
share their major take-aways and provide general feedback on the KT activity. The goal of the
surveys was to compare attitudes about ADHD before and after the knowledge translation. We
were also interested in teacher strategies for supporting children with ADHD to see if there was
already knowledge in place of how to help these students.

Data Collection and Analysis

In addition to the preactivity and postactivity surveys (see description above in Measures
section), an audit trail of the action research cycles was also completed (Wolf, 2003) which
include collected items such as a personal journal on the process and progress of the activity
development, feedback from the research supervisors, and minutes from all research meetings.
Preactivity and postactivity differences in responses to survey questions about attitudes were
compared using a Wilcoxon signed-rank test in SPSS 26. Qualitative data were summarized
using a simplified thematic analysis (Braun & Clarke, 2006).

Results
Summary of the KT Activity

The KT activity covered Kathryn’s personal experience with ADHD, discussed a number
of brain content topics surrounding ADHD, and closed with a discussion about neurodiversity
that was linked back to the personal experience. Some specific content included challenging
ADHD myths, explaining executive functioning, and comparing neurotypical brain development
to brain development in children with ADHD.

Quantitative Results

Across both Cycles 2 and 3, 14-16 participants answered the questions about attitudes
towards ADHD on both the preactivity and postactivity surveys, depending on the question.
Given the small sample size, we opted to combine the quantitative data from both cycles.
Wilcoxon signed-rank tests showed no significant differences between preactivity and
postactivity ratings for any of the survey questions (p > .05). However, all questions trended
toward a change in attitude in which participants placed less blame on individuals with ADHD
and rated ADHD as more attributable to neurological factors than social factors post-activity.
Figure 1 shows the mean responses to the Likert scale survey questions preactivity and
postactivity, with error bars representing standard error. The text of the questions can be found in
Table 1. Lower numbers represent assigning less blame to individuals with ADHD and/or greater
belief in the brain basis of ADHD (p > .05 for all questions, Wilcoxon sign-rank tests). Table 1
provides the questions that were asked of the participants.

Figure 1

Mean Responses to the Likert Scale Survey Questions Preactivity and Postactivity

Page 86
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 Unported License. www.ineducation.ca



in education 27(1)

4.5

3.5

2.5

Mean response

2
1
0.5
0
1 2 3 4 5 6 7 8
Question

@ Preactivity 0O Postactivity

Note. The text of the questions can be found in Table 1. Lower numbers represent assigning less
blame to individuals with ADHD and/or greater belief in the brain basis of ADHD. N=14-16
depending on the question (p > .05 for all questions, Wilcoxon sign-rank tests). Error bars
represent standard error.

Table 1

Questions From the Likert Scale Survey Questions Preactivity and Postactivity (from Lebowitz et al.,
2012, used with permission)

Vignette for questions 1-3.

Andrew is an 8-year-old boy who has been having some difficulties both in school and at home. In
class, he often has difficulty staying focused and paying attention. He fidgets and squirms in his seat
constantly, and the teacher often has to repeat directions for him multiple times. He becomes easily
distracted, missing details, and forgetting to turn in homework assignments. While the rest of the
children are quietly working, Andrew is often up and out of his seat, roaming around the classroom. At
home, Andrew is often impatient and often is unable to control his emotions. He becomes bored with
tasks easily and frequently interrupts his parents’ conversations and activities.

uestion 1 Suppose that Andrew receives the treatment that is standard for problems like his
pp p
but no improvement occurs. To what extent is this due to Andrew’s lack of self-
discipline or willpower?
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Question 2 Suppose that other children who sit near Andrew in class are distracted by
Andrew’s behavior, which negatively impacts their learning. To what extent should
Andrew be reprimanded or punished?

Question 3 Suppose that Andrew is failing in school. To what extent is this due to Andrew’s
lack of self-discipline or willpower?

Prompt for questions 4-8.

Consider a student that has a diagnosis of Attention Deficit Hyperactivity Disorder (ADHD).

Question 4 Suppose the student receives the treatment that is standard for ADHD but does not
improve. To what extent is this due to the student’s lack of self-discipline or
willpower?

Question 5 Suppose that other children who sit near the student in class are distracted by their

behavior, which negatively impacts their learning. To what extent should that
student be reprimanded or punished?

Question 6 Suppose the student is failing in school. To what extent is this due to their lack of
self-discipline or willpower?

Question 7 To what degree do you attribute ADHD symptoms to the brain? (Note: responses to
this question were reverse coded for the purposes of the graph)

Question 8 To what degree do you attribute ADHD symptoms to social factors? (e.g., parental
discipline)

Qualitative Emergent Themes

Eighteen participants across Cycles 2 and 3 completed postactivity survey questions
which were used for the simplified thematic analysis. The findings for each theme we identified
are described below.

Activity Design

Our study found a few points of interest regarding the design of the activity. First, we
found that the participants required the language of the activity to be accessible and
understandable within their context. Much of the language and vocabulary used in neuroscience
is not typical day-to-day vernacular for preservice and in-service teachers. Terms such as volume
reduction, cortical maturation, and frontostriatal dysfunction require some form of introduction
or contextualization in order to be understood and valuable among the teacher participants. As
we simplified the language used to communicate complex neuroscience topics, we noticed an
increase in the number of comments from participants suggesting improved retention of the
neuroscience content.

Further, we found that the participants benefited from an opportunity to discuss and
engage with each other about the content as part of the KT activity. As one participant indicated
in the feedback form, the activity could be improved with:

Longer time in the break out or a facilitator that provides more opportunity for the group
to speak. Less questions to discuss in the breakout room, seemed to [sic] big to get to the
heart of the discussion in the time allotted.

Even in short KT activities, teachers strongly value the opportunity to discuss with peers
their thoughts and reflections as it comes to teaching and teaching practice, even with teaching
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peers they have not previously met before.
Teachers’ Needs and Strategies

When looking at the needs and strategies of teachers, we found that participants identified
many strategies for working with children with ADHD. Participants in the second cycle
(graduate students in a Master of Education Inclusive Education class) were able to identify five
types of interventions: behaviour management (e.g., body breaks), student engagement (e.g.,
allowing them to integrate their interests), academic adaptations (e.g., allowing them to be
graded on different types of assignments), teacher behaviour (e.g., maintaining communication
with students’ guardians), and environmental accommodations (e.g., different seating
arrangements). In the third cycle (public), participants identified strategies from the following
categories: behaviour management, teacher behaviour, workload management (e.g., chunking up
assignments), and inclusivity (e.g., assignments that allow multiple grading options). Despite
identifying several strategies, multiple participants indicated they wished that additional
strategies were explored as part of our activity. For example, one participant stated that they felt
more time should have been spent on strategies, suggesting “A bit more of what teachers can do
in the classroom” would be useful going forward. Our presentation did not specifically include
strategies for teachers, but it indirectly provided neuroscientific explanations for why strategies
are needed or why they may be effective.

The apparent contradiction of knowing many strategies and still wanting more suggests
that teachers may not have a working knowledge of how these strategies can assist children with
ADHD in being more successful in the classroom, or how to implement the strategies effectively.
A discussion of strategies Kathryn has personally used to manage ADHD was also included in
the KT activity. One participant stated that this content expanded the way they think about
ADHD management: “I have moved from thinking only about classroom accommodations,
pediatrician referrals etc. to what do students need to be successful once they have completed
school and need to exist as a successful citizen.”

Role of Sharing Personal Experience Within Knowledge Translation

We made numerous observations related to the inclusion of personal experience in the
KT activity. First, the method used to personalize the presentation was affected by the online
nature of the delivery of the activity. Pictures of Kathryn as a child attending elementary school,
and the use of artifacts such as her university transcripts helped to illustrate her personal story
and allowed participants to better link it to their own students. From the activity, Kathryn shared:

I was diagnosed that summer. Finally, it all clicked, I wasn’t experiencing the same thing
as my peers and simply worse, my brain is different. I can’t do the same thing and expect
the same results because my brain is not the same.

Near the end of the activity, during a story about Kathryn’s grandfather and the benefits
of neurodiversity, more childhood photos were included as well as one with her grandfather.
From the activity, Kathryn shared:

He was passionate, full of life, hard-headed and loved for who he was. He was praised for
the things that would have labelled him as having a disorder, and if that doesn’t show
what a strength neurodiversity can be, I’'m not sure what else to tell you.

These features of the presentation increased personalization to counter the depersonalized nature
of online presentations.
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A major focus of the personal aspect of the presentation was to emphasize the individual
differences and unique experiences of those with ADHD. For example, Kathryn linked her own
experience of a relatively late diagnosis to gender differences in ADHD diagnosis rates and
symptoms. This difference was something that connected with the participants, as one stated: “It
was powerful to hear a first-hand account of ADHD in females.” One participant stated: “I
appreciated hearing the info/story from someone with the ‘lived experience.” Much more
powerful and effective, as compared to reading from an article/book.”

Benefits of Brain Content

The delivery of the neuroscience of ADHD was a crucial aspect of our study. This
component benefitted the most from the iterative process of the action research methodology we
used. One example of this is an improvement to our discussion of typical brain development
compared to brain development in those with ADHD. In our second cycle, which was delivered
to graduate students, one participant asked about the difference between typical executive
functioning development of adolescents and the executive functioning impairment of ADHD.
We speculated that teachers may tend to contextualize their knowledge of children with ADHD
via comparisons with typically developing children. In the following cycle, we expanded on this
content by including a video comparing brain maturation in typical children and children with
ADHD. Another point of the presentation that benefitted from multiple iterations was the topic
of neurodiversity. We alluded to neurodiversity in early versions of the presentations and
expanded on it greatly in the final presentation. Discussing the benefits of neurodiversity can
counter some of the negative connotations of the word “disorder,” as well as the negative
experiences teachers may have had in the past. While categorization is useful for understanding
and adaptation, it can also marginalize individuals in a way that ignores potential strengths they
have due to their differences.

As well as giving our participants a greater understanding of their neurodiverse students,
this study intended to use the explanation of neuroscience to destigmatize ADHD and reduce the
emphasis on the social determinants of ADHD (e.g., poor parenting). Teacher professional
development discourses regarding ADHD are often more focused on reducing disruptive
symptoms rather than the disabling classroom environment. A shift towards improving
inclusivity in the classroom could help students with ADHD flourish and find success.

Discussion

This study used action research methodology to develop a KT activity for educators on
the neuroscience of ADHD. Our work was novel in that we included a personal story from an
individual with ADHD in the KT activity. Participants reported connecting with the personal
story. We also observed a non-significant shift in attitudes among our participants, towards
assigning less blame to students with ADHD and attributing ADHD symptoms more to the brain
than social factors.

Knowledge Translation Activity Effectiveness

We reached 48 educators in the final two cycles. The most consistent feedback received
was appreciation of the personal story and recognition of the differences among individuals with
ADHD. Many of the major take-aways from the survey and discussions were facts about ADHD
that were directly connected to the personal aspects of the presentation. Some of these were
individual differences and appreciation of our message of hope for students with ADHD.
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Another major take-away was that our participants were not aware of the differences in
presentation of ADHD in girls. Girls tend to be underdiagnosed in part because ADHD is more
common in boys and so people do not look for it in girls (Quinn & Madhoo, 2014). As well, girls
tend to present more often with inattentive symptoms rather than hyperactive symptoms which
get more notice (Quinn & Madhoo, 2014).

Another interesting finding was that while our participants identified several strategies
that can support students with ADHD, they continued to solicit additional strategies. The purpose
of our KT activity was to review the neuroscience to help teachers understand how and why
these strategies work rather than to expand teacher strategies that they already know and are
using. Neuroscience knowledge may help teachers implement the strategies more effectively in
the classroom as it provides them with a scientific understanding about how they are used not to
manage student behaviour but rather to increase a child’s performance potential. This, in turn,
shifts teachers’ perspectives towards understanding, accepting, and valuing the contributions
neurodiverse students bring.

Action Research for Developing a Knowledge Translation Activity

Action research was an effective method to develop this KT activity. Multiple cycles
were performed, allowing for reflection and enhancement with each iteration. Improvement in
the quality of the activity took place over the course of the research in a structured, documented
manner. Over the course of development, the action research approach changed this activity to
enhance the personal aspect. It also provided multiple opportunities to reflect on and refine the
brain content.

The research team included experts in both neuroscience and education. By combining
these areas of expertise, we were able to better serve the target audience of preservice and in-
service teachers. We found that the iterative nature of the action research method, which
provided multiple opportunities to integrate the expertise from both fields, was a highly effective
collaborative approach.

Value of Self-Location and Sharing the Personal Story

Self-location is the practice of identifying yourself and your perspective within the
research (Gillies et al., 2014). Kathryn used self-location to gain awareness of her perspective
and to share it explicitly. Through self-location, she identified herself within the study and
provided context. This practice helped the research team value the personal experiences shared
and recognize the benefits in acknowledging the role of those experiences in motivating and
informing the research process.

In fact, we found that inclusion of the personal story was a major strength of the KT
activity we developed. From the qualitative data, feedback was consistent in the appreciation of
the personal story. The “major take-aways" reported by participants were directly connected to
the personal story shared (e.g., the uniqueness of ADHD presentation among individuals, the
strength of embracing neurodiversity). The questions asked by participants during the final
question period were mostly personal rather than general or focused on brain content. It was
inspiring to observe that participants connected with the material through the personal story. This
observation was consistent with previous evidence for the effectiveness of storytelling for KT
(Bourbonnais & Michaud, 2018).

Interdisciplinary Challenges and Opportunities
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This research was developed by a team of researchers each bringing their own
experiences and expertise to develop the best possible KT activity. Interdisciplinary research
brings both challenges and opportunities and was a great strength to this work. A neuroscientist
is essential in order to present accurate and relevant neuroscientific information to our
participants. However, the work that is done in neuroscience is a very different style to the more
qualitative nature of this research. Evaluation of KT greatly benefits from qualitative
perspectives, which allow deeper insight into the impacts of the activity than a Likert-style
survey could ever provide.

Limitations

Due to the ongoing global pandemic, our KT activity had to be presented online. Both the
activity and the survey participation may have been impacted by the online format. An in-person
presentation would have been preferred because the personal story may have been more
impactful. If surveys were distributed in person following the activity, we may have achieved a
better response rate.

Participants may have had more positive or neutral attitudes about ADHD or brain
science at baseline than the larger population because the activity was advertised as a
presentation about ADHD and the brain. This may have played a part in the lack of significant
attitude changes, because participants may have entered the study with higher-than-average
positive attitudes about ADHD (Zentall & Javorsky, 2007).

Our results indicated a trend toward a change in teacher attitudes, but did not necessarily
result in any change in teacher practice. Similar limitations have also been reported by previous
studies in that we may have improved teacher self-efficacy and knowledge, but we may not have
made a change in teacher practices (Barnett et al., 2012; Blotnicky-Gallant et al., 2014; Latouche
& Gascoigne, 2017; Zentall & Javorsky, 2007). We recognize, however, that our goal was not
necessarily to change teacher practice, but rather to explore the outcomes of combining
neuroscience with the use of personal story.

Finally, due to the COVID-19 pandemic, our KT activity was delivered in an online
format, which provided both opportunities and challenges. One opportunity was that we were
able to deliver our activity to teachers and members of the public across Canada during our third
cycle. We also were able to record our session for others to view on their own time. Some
participants had limited opportunity to participate due to poor internet connectivity, particularly
among rural participants. To accommodate participants with poor internet connectivity, we opted
not to include a video of the presenter, which likely had the effect of reducing personal
connections made between the presenter and the audience. We also had a low response rate to
our survey, with only 37.5% of participants having completed the surveys.

Areas of Future Work

While the ongoing global pandemic did provide a complication in terms of how the activity
would be ideally presented, the online format may be ideal for distributing the KT activity more
broadly. Future efforts will be made to create a video with this presentation to make it available
to more people. This format will limit audience participation and interaction but will also
improve accessibility. One way of simulating the audience participation aspect could be to
include an intermission in which the participants are asked questions about the topic. This could
provide that opportunity for reflection in the asynchronous online setting that the discussion
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groups were attempting to achieve.

While the KT activity in our final cycle included content on the benefits of neurodiversity
in general and related anecdotes from Kathryn’s life, future iterations could include more
research results related to the positive aspects of ADHD. This is still an emerging area of
research, although there is some evidence from meta-analysis that subclinical ADHD is
associated with enhanced divergent thinking relative to both typically developing individuals and
individuals with clinical ADHD (Hoogman et al., 2020). As this research continues to evolve,
our important message of the benefits of neurodiversity can be refined.

This research could serve as a template for combining personal lived experience and
neuroscience for KT activities on other neurodevelopmental disorders, such as ASD, specific
learning disability, or intellectual disability. More teacher education on the brain basis of these
disorders could improve the classroom environments for all kinds of neurodivergent students.

Conclusion

In conclusion, this study found that action research methodology applied to knowledge
translation was effective for developing a KT activity to educate teachers on the brain basis of
ADHD. We found that many participants reported connecting with the personal experience
content, suggesting that combining lived experience and neuroscience content may be a powerful
approach for future KT efforts.
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