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Abstract

Background: Acquired braininjury (ABI) isaleading cause of death and disability in children and can lead to lasting cognitive,
physical, and psychosocial outcomes that affect school performance. Students with an ABI experience challenges returning to
school due in part to lack of educator support and ABI awareness. A lack of knowledge and training contribute to educators
feeling unprepared to support students with ABI. Teach-ABI, an online professional devel opment module, was created to enhance
educators' ABI knowledge and awareness to best support students. Using a case-based approach, Teach-ABI explains what an
ABI is, identifies challenges for students with ABI in the classroom, discusses the importance of an individualized approach to
supporting students with ABI, and describes how to support a student with an ABI in the classroom.

Objective: This study aims to assess the usability of and satisfaction with Teach-ABI by elementary school educators. The
following questions were explored: (1) Can elementary school teachers use and navigate Teach-ABI?, (2) Are the content and
features of Teach-ABI satisfactory?, and (3) What modifications are needed to improve Teach-ABI?

Methods: Elementary school educators currently employed or in training to be employed in Ontario elementary schools were
recruited. Using Zoom, individual online meetings with a research team member were held, where educators actively reviewed
Teach-ABI. Module usability was evaluated through qualitative analysis of think-aloud data and semistructured interviews, direct
observation, user success rate during task completion, and the System Usability Scale (SUS) scores. The usability benchmark
selected was 70% of participants performing more than half of modul e tasks independently.

Results: A total of 8 female educators participated in the study. Educators were classroom (n=7) and preservice (n=1) teachers
from public (n=7) and private (n=1) school boards. In terms of task performance, more than 85% of participants (ie, 7/8)
independently completed 10 out of 11 tasks and 100% of participants independently completed 7 out of 11 tasks, demonstrating
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achievement of the module usability goal. The average overall SUS score was 86.25, suggesting a high satisfaction level with
the perceived usability of Teach-ABI. Overall, participants found Teach-ABI content valuable, useful, and aligned with therealities
of their profession. Participants appreciated the visual design, organization, and varying use of education strategies within
Teach-ABI. Opportunities for enhancement included broadening content case examples of students with ABI and enhancing the
accessibility of the content.

Conclusions: Validated usability measures combined with qualitative methodology revealed educators' high level of satisfaction
with the design, content, and navigation of Teach-ABI. Educators engaged with the module as active participants in knowledge
construction, as they reflected, questioned, and connected content to their experiences and knowledge. This study established
strong usability and satisfaction with Teach-ABI and demonstrated the importance of usability testing in building online professional

development modules.

(IMIR Hum Factors 2023;10:e43129) doi: 10.2196/43129
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Introduction

Background

Acquired brain injury (ABI) is defined as temporary or
permanent damage to the brain that occurs after birth from a
traumatic brain injury (TBI) or non-TBI [1]. ABI isaleading
cause of death and disability in children [2]. After sustaining
an ABI, outcomes vary based on several individua and
injury-related factors, such as personality, preinjury strengths
and needs, and location and severity of the injury [1-3]. Mild
(ie, concussion), moderate, and severe brain injuries can lead
to a variety of lasting cognitive, physical, and psychosocia
outcomes [4-6] that affect students’ school performance [7,8].

Globally, educators report feeling underprepared and unaware
of how to support students with ABI in the classroom [8-10].
School-aged children with ABI often experience challenges
returning to school duein part to alack of educator support and
awareness of ABI [1]. Separate from an educators' teaching
approach, having ABI knowledge has been shown to influence
academic and social domains for students [11]. Moreover,
students with ABI report greater life satisfaction when their
teachers are understanding of their needs and provide
encouragement [ 11]. Therefore, asupportive school environment
can facilitate successful school reintegration for children with
ABI [12].

The Canadian Context

In Canada, children with ABI are a “silent voice” in the
education system[13]. Outside of exploring additional education
or training specific to developmental disorders, educators do
not receive adequate instruction related to ABI during preservice
training or as practicing professionals [14]. For example, in
Ontario, Canada’'s most populated province, the Education Act
(1980) [15] separates studentswith special education needsinto
5 broad categories: intellectual, behavioral, communication,
physical, and multiple. ABI is not a separate category, and
unfortunately, the evolving nature of ABI may make it difficult
to fit students' areas of need into a distinct category [1]. For
example, the diverse range of ABI symptoms includes a
combination of cognitive, physical, psychosocial, and
communication concerns. Hence, ABI isaunique exceptionality
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due to its wide, significant, and individualized impact across
many domains of functioning [14]. Identification within a
category equips educators with additional knowledge and
awareness of strategies to support students within the Ontario
education system. In 2018, the passing of Bill 193, also known
as Rowan's Law [16], mandated requirements to enhance
concussion safety in Ontario. The act was created to raise
awareness about concussion and improve concussion safety
within amateur competitive sport by mandating sport
organizationsto (1) have athletesreview concussion awareness
and education resources approved by the Minister of Tourism,
Culture and Sport; (2) develop a concussion code of conduct
and have athletes review the code; and (3) establish a
removal-from-sport and a return-to-sport protocol [16]. Many
Ontario school boards responded to Rowan's Law by
implementing yearly concussion training for educators; however,
evidence suggeststhat thistraining isbrief and focuseson signs
and symptoms, rather than addressing potential long-term
impacts and how to support deficits [17]. Furthermore,
concussion is only 1 condition under the diverse umbrella of
ABI. Therefore, agap intraining related to mild, moderate, and
severe ABI remains. Recently, Stevens and colleagues [10]
confirmed that Ontario educators lack the knowledge and
confidence to support students with ABI in the classroom.
Ontario educators al so reported the need for acourseto improve
their knowledge and awareness of pediatric ABI. Researchers
a the Holland Bloorview Kids Rehabilitation Hospital
(HBKRH) in Toronto, Ontario, responded to this need by
creating an online professional development module called
Teach-ABI.

Development of Teach-ABI

Overview

The creation of Teach-ABI used an integrated knowledge
trandation (iKT) approach [18] and 2 process model s throughout
the design and testing phases: (1) Kern's (2009) Six-Step
Approach for Curriculum Development for Medical Education
was used to develop Teach-ABI content and format [19]; and
(2) the Knowledge-to-Action cycle [20] was used to consider
the broader environment and context of this module.
Importantly, Ontario educators were engaged as end users to
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co-design Teach-ABI to maximize usability and relevance in
the education setting. Applying these process models resulted
in 6 phases of module devel opment: (1) problem identification,
needs assessment, and an environmental scan; (2) curriculum
development (eg, content and delivery); (3) usability testing;
(4) pilot testing; (5) efficacy testing and preimplementation
planning; and (6) sustainability planning and generalizability.
This paper summarizes phases 1 and 2 of Teach-ABI
development, and discusses the methodol ogy and findingsfrom
the usability testing of Teach-ABI (phase 3). Phases 4-6 are
planned as future work.

Phase 1: Problem | dentification, Needs Assessment, and
an Environmental Scan

The problem was identified and examined through a needs
assessment workshop conducted with Ontario educators [10].
Educators confirmed the knowledge gap related to pediatric
ABI and identified the need for a standardized, accessible,
engaging, and short e-learning program that would help raise
awareness and knowledge about pediatric ABI and the unique
needs of these studentsin the classroom. An online format that
incorporated a blended-learning approach, using instructional
methods including videos and a case study, was suggested by
educators [10]. A detailed environmental scan of publicly
available resources was then conducted, with no existing
resources meeting the identified need [21]. With thisin mind,
aninterdisciplinary stakeholder group was formed to advise on
the development of Teach-ABI. This stakeholder group included
clinicians(eg, neuropsychol ogists, occupational therapist, speech
language pathologist), researchers, a knowledge trandation
specialist, academic faculty of teacher’s colleges, teachers, and
families and youth with lived experience of ABI.

Phase 2: Curriculum Devel opment

The design of Teach-ABI involved defining specific and
measurable learning objectives and developing educational
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strategies. Bloom’s Taxonomy [22] was used to inform the
learning objectives of Teach-ABI, which focused specifically
on fostering the remembering and understanding of information
by end users. The established learning objectives of Teach-ABI
wereto (1) define ABI; (2) identify challengesfor studentswith
ABI in the classroom; (3) discuss the importance of taking an
individualized approach to supporting students with ABI; and
(4) describe how to support a student with an ABI in the
classroom. These learning objectives formed the basis of the
modul e content, which was devel oped by a practicing classroom
teacher with specialized knowledge in pediatric ABI (LS). A
knowledge-tranglation specialist (CP), an e-learning specialist,
agraphic designer, and avideographer were engaged to devel op
theformat of the module. Teach-ABI was created across multiple
stages of iterative design and development in consultation with
the interdisciplinary stakeholder group (2018-2019).

Teach-ABI is a self-directed, online module that provides
information to educators about ABI causes and outcomes, and
strategies for supporting students with ABI in the classroom.
Given the broad developmental needs of students, the first
iteration of Teach-ABI is designed for elementary school
educatorsin Ontario, Canada. Teach-ABI introducesthe concept
of ABI and provides examples of potential challenges after an
injury and appropriate strategies to support students in the
classroom. Teach-ABI uses a case study design with links to
websites and resources, embedded videos, and downloadable
information sheets. The case study follows the story of Olivia,
a grade 4 student who sustained an ABI at age 5, and Mr. H,
her teacher, who learns how to support Olivia over time.
Teach-ABI is divided into 2 parts: (1) an overview of ABI and
the presentation of a student with an ABI in the classroom; and
(2) ways to support a student with an ABI by providing
classroom strategies for cognitive, emotional, physical,
behavioral, and communication outcomes. See Figure 1 for
screenshots showcasing different components of Teach-ABI.
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Figure 1. Screenshots of selected Teach-ABI components. ABI: acquired brain injury.
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Phase 3: Usability Testing

The primary focus of this study was to engage Teach-ABI end
users, elementary school educators, to determine the usability
of and satisfaction with the Teach-ABI module. Usability was
conceptualized as a user’s experience with Teach-ABI, guided
by questions used in previous investigations of online learning
products: “Does the e-learning [resource] function as designed
and intended?’; “ Can learnersinteract with and navigate around
as they need to?’ [23]. This study focused on the perceived
usahility (ie, ease of use and navigation of the interface) and
satisfaction (ie, subjective experience of end users) with the
module design and content, as these aspects can affect users
comprehension and application of information [24,25].

Given this, there were 3 main research questions:

«  Can participants use and navigate Teach-ABI?
« Arethe Teach-ABI content and features satisfactory?
«  What modifications are needed to improve Teach-ABI?

Methods

Design and Participants

A mixed method prospective study design was used. Elementary
educators were recruited including preservice teachers,
classroom teachers, special education teachers, principas, vice
principals, registered early childhood educators, and educational
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assistants. The authors acknowledge that the word educator is
an umbrella term that encompasses teachers and other
education-related professionals, the same way that the school
environment is a term that includes the classroom and other
aspects of school such as the playground. For the remainder of
this paper, we will be using these terms interchangeably, in a
similar fashion as our participants, to best reflect participant
data

Individuals were éligible to participate in the study if they met
the following criteriac (1) currently enrolled in a teacher's
college program that will provide certification asan elementary
school teacher with the Ontario College of Teachers; or (2)
currently registered with the Ontario College of Teachersasan
elementary school teacher (primary/junior or junior/intermediate
teaching qualifications); or (3) currently working in an Ontario
public elementary school as an educational assistant or registered
early childhood educator. None of the interested participants
met the following exclusion criteria: (1) non-English speaking;
or (2) had cognitive, physical, or visua impairments that would
require accommodations to use Teach-ABI. Community
sampling through research flyers, social media, andthe HBKRH
website was used.

Ethics Approval

Consent was obtained from all participants prior to commencing
the study in compliance with the research ethics procedures
(REB approval number 2020-0294-1588-2).
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Data Collection and Outcomes

Each participant attended a virtual private meeting over Zoom
(Zoom Video Communications, 1Inc.), an online
videoconferencing platform that has been utilized and found to
be effective for facilitating qualitative data collection [26]. All
guestionnaireswere hosted on REDCap (Vanderbilt University),
a web-based platform for creating and managing surveys and
survey data [27]. The usability of the Teach-ABI module was
evaluated through qualitative analysis of think-aloud data and
semistructured interviews, direct observation, user successrate
during task completion, and the System Usability Scale (SUS)
[28]. The think-aloud method originated from cognitive
interviewing and invites participantsto verbally share what they
are thinking, feeling, and doing as they complete a task [29].
Topic probes were adapted from past heath information
usability studies[30]. Participants were instructed to comment
on the modul €’s content, images, features, ease of interface use,
aspectsthey liked or disliked, and suggestions for improvement.

Table 1. Teach-ABI®task list.

Sayetd

While participants reviewed the modul e, they shared their screen
in the Zoom meeting with the research team member. This
allowed the researcher to capture the usability of the module
through direct observation and evaluating task completion,
which have been used to investigate the usability of online
resources [30,31].

Field notes were taken as participants navigated the module and
referenced content, images, and features. Notes were aso
included when participant verbalizations were vague (eg, “I
really likethispart”) or when any areas of difficulty or confusion
arose. These notes were combined with the think-aloud data to
examine the research questions.

The researcher observed participants completion of 11 tasks
related to Teach-ABI (see Table 1 for the task list) and rated
their level of successbased on 1 of 3 outcomes. completed with
ease, completed with help, and did not complete.

Task number Task type

Access the module
Input information to create certificate

Browse content

Compl ete knowledge check (true or false)

© 00 N oo g A~ W N

=
o

11 Access 1 or 2 resourcesin the resource list

Play the introduction video titled “Why the Teach-ABI Module Was Devel oped”
Download and open the tip sheet, titled “What |s Acquired Brain Injury”

Play the video titled “ Supporting Students With ABI in the Classroom”
Hover over term to read definition of externalizing behaviors
Explore links outside the module and return back to the module

Navigating the module—return to previous slides

8ABI: acquired brain injury

The chosen tasks were characteristic of actions that must be
completed to successfully engage with the module. Participants
wereinstructed to navigate the modul e asthey normally would,
which involved minimal to no interference from the researcher.
Thus, participantswere not asked to complete the specific tasks,
rather, the researcher observed their completion of the tasks
without any direction.

After reviewing the module, participants completed the SUS
and a semistructured exit interview. The SUS is a validated
10-item questionnaire that provides a quick assessment of a
system or tool’s perceived usability [32-34]. While the
guestionnaire was modified to suit this study (see Multimedia
Appendix 1), research has demonstrated that minor linguistic
changes do not impact the validity of the scale [32]. A
semistructured interview guide was used to learn more about
participants’ experiences completing Teach-ABI. Topics were
consistent with previous usability studiesand guidelines[35-37]
and included overall impression, liked and disliked aspects of
the module, navigation experience and feature usability, and

https://humanfactors.jmir.org/2023/1/e43129

suggestions for improvement. The exit interview was

audio-recorded.

Data Analysis

The average score on each of the 11 tasks was examined, in
addition to participants’ individual scores on each task. A task
was flagged as a usability problem if less than 70% of
participants were able to compl ete it independently [30,38]. For
this study, the usability goa was that more than half of the 11
tasks (ie, 6/11 tasks) would be completed independently by
more than 70% (ie, n=6/8) of participants. The ability to
complete tasks needed to navigate Teach-ABI is a suitable way
to determine module usability [39].

The SUS was scored using the steps outlined by Brooke [28].
Raw scores were converted to atotal score out of 100. Scores
were interpreted in relation to norm-referenced data, with an
average score of 68 representing above average usability [33],
and using acurved grading scale devel oped by Sauro and Lewis
[40,41], which pairs scores out of 100 with aletter graderanging
from F (low) to A+ (high).
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Two members of the research team (LS and HA-H) analyzed
the qualitative data using content analysis [42,43]. Usability
sessions and exit interviews were transcribed verbatim and
reviewed multiple times for accuracy. Initial codes were
generated from LS's familiarization with the data and applied
to thefirst transcript during line-by-line open coding. Theinitial
list of codeswasflexible and changed asthefirst transcript was
coded. HA-H then coded the first transcript using the flexible
list of codes. LSand HA-H discussed the codes and collaborated
to clarify the existing codes and to create additional codes. These
initial codes were used to code each transcript independently,
and L Sand HA-H met regularly to check for agreement related
to the assigned codes and to create a final codebook. An
explanation of each code was provided to ensure that they were
applied consistently. Each code was also linked to one of the
research questions to ensure the study focus remained central
[44]. The codebook was flexible, as new codes were added
throughout the coding process. Before a code was added, both
researchers agreed on its inclusion and subsequent definition.
The transcripts and codes were then organized in NVivo (QSR

Table 2. Participant demographic characteristics.

Sayetd

International), which was used to recode the transcripts based
on the updated coding list. NVivo also provided structure and
accessibility to the codes and meaning units within each code
and allowed the data to be easily explored and reviewed to
generate meaning and establish categories and subcategories
[45]. The study reached data saturation as new or valuable
information was not expected with additional interviews[46,47].
This is evident by the comprehensive information gathered
when developing the categories and their relationships, as no
new codes were identified following transcripts’ reviews.

Results

Participant Demographics

A total of 8 participants were enrolled in this study. The
participantsidentified asfemal e and were primarily early career
practicing teachers employed by public school boards.
Participants varied in their self-assessment of ABI knowledge.
See Table 2 for participant information.

Characteristic

Sample (N=8), n (%)

Gender, female

Profession
Classroom teacher
Preservice teacher

School employment setting
Public
Catholic

Years of professional experience
0-5
6-10
11-15
16-20
21-25

Experience with studentswith ABI?
Yes
No

Prior experience completing an e-learning module
Yes
No

| feel that | have adequate knowledge about ABI
Strongly disagreed/disagreed
Neutral
Strongly agreed/agreed

8 (100)

7(89)
1(13)

7(88)
1(13)

6 (75)
0(0)
1(13)
0(0)
1(13)

4(50)
4(50)

4(50)
4(50)

4(50)
2(25)
2(25)

8ABI: acquired brain injury
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Task Performance downloading a tip sheet, with 5 participants able to
The average scores on each of the 11 tasks revedled that more  Independently download and open the tip sheet, 2 needing
than 85% (ie, 7/8) of participants independently completed 10 @SiStance, and 1 unableto complete thistask. Overall, the study

out of 11 tasks and 100% (8/8) of participants independently USdility goal was met, asall participants compl eted more than
completed 7 out of 11 tasks. A usability problem occurred with  20% (>6/11) of tasks independently. See Table 3 for task

performance scores.
Table 3. Task performance scores.
Task Completed with ease Completed with help Did not complete
(N=8), n (%) (N=8), n (%) (N=8), n (%)
Access the module 8 (100) 0(0) 0(0)
Input information to create certificate 7 (88) 0(0) 1(13)
Browse content 8 (100) 0(0) 0(0)
Play the introduction video titled “Why the Teach-ABI? Module Was 7(88) 1(13 0(0)
Developed’
Download and open the tip shest, titled “What Is Acquired Brain Injury” 5 (63) 2(25) 1(13)
Complete knowledge check (true or false) 8 (100) 0(0) 0(0)
Play the video titled “ Supporting Students With ABI in the Classroom” 8 (100) 0(0) 0(0)
Hover over term to read definition of externalizing behaviors 8 (100) 0(0) 0(0)
Explore links outside the module and return back to the module 8 (100) 0(0) 0(0)
Navigating the module—return to previous slides 8 (100) 0(0) 0(0)
Access 1 or 2 resources in the resource list 8 (100) 0(0) 0(0)

8ABI: acquired brain injury

SUS Qualitative Data

Theaverage overall score on the SUSwas 86.25 (range 65-100), Overview

surpassing the above average score for system usability (ie, 68)  Qualitative content analysis yielded 5 categories and 13
[33]. Using the curved grading scale[34,40,41], 86.25 trandated  subcategories (Figure 2).
into ascore of A+.

Figure 2. Categories and sub-categories from interview data.

Qualitative Content Analysis
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Content (Category 1): Value

Participants identified the module content as likable,
understandable, and informative, and felt that the content was
important to provide to educators. For exampl e, one participant
said, “Just talking about ABI in Ontario classrooms, | didn’t
actually know that it's not a recognized area of exceptionality
and that it's the leading cause of disability, so that isimportant
for educatorsto know” [P6]. Similarly, participants shared that
the content was informative, providing them with new
knowledge: “Thisis new information to me. | just had no idea
that there can be a delay in the challenges [after ABI]” [P2].

Content (Category 1): Relevance

Asmany as7 participantsfelt the content was useful and aligned
with the realities of their profession. For example, P2 stated “|
found that it comes from a perspective where you understand
the kids and you understand teachers and their perspective of
the classroom.” Seven participants stated that they found the
information to be useful, with 1 participant sharing their
experience around downloading an information sheet, “Oh
another sheet to download! | find these very useful” [P3].

Design (Category 2): Appearance

Parti cipants found the modul e slides and tip sheets aesthetically
pleasing (n=5) and enjoyed the colors (n=4) and pictures (n=4)
used. For example, while navigating the module, participants
shared: “I like the colour scheming so far” [P4] and “1 like the
use of pictures...It's very visually appealing” [P6].

Design (Category 2): Organization

Participants appreciated that the module was divided into 2
parts: (1) ABI education and (2) supportive strategies (n=7).
They also liked that the module had learning objectives and a
content summary (n=5). They appreciated the use of bolding
(n=5) and bullet points (n=6) to organize the dlides, tip sheets,
and videos. After reviewing thelearning objectives, 1 participant
shared, “1 like the learning objectives. It really quantifies what
am | going to get out of thismodule and makesit easier to make
sure that | understand al of these steps by the time I’'m done”
[P5]. All participants appreciated the concision of the module

components, expressing ideas such as, “I like that the videos
are a reasonable amount of time” [P1]; “I like that [the

information sheet is] short and easy to find the information”
[P2]; “They're to the point, easy to read, short, and won't take
up too much room on my computer” [P5].

Design (Category 2): Delivery

Teach-ABI presents information using various techniques,
including interactive features (eg, reflection questions,
knowledge check quizzes), videos, tip sheets, and the case studly.
Participants appreciated the varied techniques used and the
engagement with the content that these techniques afforded.
They expressed liking the case study approach to sharing
information (n=6). When discussing the case study, participants
stated: “The story of Oliviais great. It's a nice way to follow
something and to visualize it” [P4]; “I like the case study. It
makes it more applicable and easier to understand” [P8]. Every
participant shared their enjoyment of the knowledge check
quizzes and a few highlighted that the quizzes made learning

https://humanfactors.jmir.org/2023/1/e43129
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fun and accountable: “1 did like the interactive pieces where
you clicked to see the answer, or you dragged. Thosethings are
fun!” [P4]; “1 like the quizzes. They're fun and they keep you
accountable” [P7]. Participants enjoyed the lived experience
videos (n=6) and described how the videos “humanize[d] the
experience” [P5] and provided diverse perspectives of ABI
(n=2).

Navigation (Category 3): Ease of Use and Access

The module was described as “user-friendly” (n=4), “easy to
use,” (n=3), or “easy to follow” (n=3). Participants experienced
little difficulty navigating the module and felt the features were
simple to understand. They enjoyed the web-based nature of
the module and its ease of use on personal devices: “I think a
lot of modules I've used before open up in some weird flash
player thing, so | liked that this was a web-based thing” [P8].
Participants found it easy to navigate between the slides and
module sections (n=6), to access resource links that brought
them outside the module, and to return to the module content:
“I likethat it's hyperlinked so | can just easily accessit” [P3].

Suggestions for | mprovement (Category 4): Content

About one-third of the participants (n=3) suggested including
additional examples of students with ABI to help broaden
awareness of ABI and how it can affect children with different
injuries; 2 participants shared a desire to learn more about the
strategieslisted to support studentswith ABI. Including resource
links or videos that would provide further information about
these strategies were suggested. For example, “1 wish therewas
aresource that | could click there so | could learn more about
that becausethat soundsinteresting” [P8]. Participants expressed
their enjoyment of the videos and the value they added to the
module. Two participants frequently commented that it should
be mandatory for participantsto watch the videoswith 1 sharing:
“1 think we should have to watch the videos® [P8].

Suggestions for | mprovement (Category 4): Design

Two participants felt that the slides and text appeared small on
their screen and suggested increasing font size, darkening the
font, or creating afull-screen option that would expand the size
of the slides. One participant noticed that the icon that invites
users to download tip sheets was smaller than the other icons,
making it seem lessimportant. The same participant suggested
making all of theiconsthe same size and adding anicon legend
at the beginning of the module. Participants suggested reducing
the amount of text on dides by using bullet points, charts, and
images. One participant expressed, “A suggestion,...if [the dide]
was bigger on the page, you could almost do atable with bullet
points....often we deal with alot of tables and bullet points...so
it just becomes redlly easy to see” [P6]. Three participants
mentioned adding a read-aloud feature, suggesting that it could
improve users enjoyment of the module and meet educators
different learning needs: “ The one thing that I'll say so far is
that for some teachers, an audio feature, like listening to
someone read it, would be really nice” [P6]. Participants
commented on the length of time that it took to complete the
module, sharing that most training completed at the beginning
of the school year ranged from 15 to 30 minutes per module;
yet the Teach-ABI module took longer to complete. They did
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not believe thelength of time to complete the Teach-ABI module
was unreasonable but emphasized the timing inconsistency in
comparison to other training modules. They suggested reducing
text on slides and including a read-aloud function to lessen the
time taken to complete the module.

Suggestions for | mprovement (Category 4): Navigation

All participants commented on the simple navigation of the
module, referring to the module as “user-friendly,” “easy to
use” or “easy to follow.” Three participants had trouble
navigating a pop-up arrow and as described in the “Design”
subcategory above, noted small suggestions to improve
functionality (eg, increasing font size, adding read-aloud
function, reducing text amount).

Suggestions for | mprovement (Category 4):
Implementation Strategies

Participants suggested a variety of implementation strategies,
methods for enhancing the uptake or implementation of a
program [48], that could facilitate use of the Teach-ABI module
by educators. One participant suggested including the module
within apaid professional devel opment courserelated to specia
education. These optional courses, called Additional
Qualifications in Ontario, provide specialized information to
teachers, such as how to support studentswith special education
needs. Another participant felt that the detailed information in
the module would be very informative for preservice teachers
learning how the Ontario education system works to support
studentswith disabilities, and should be amandatory component
of training. Finally, 1 participant suggested using special
education resource teachers (SERTS) to disseminate information
about ABI to their staff. The SERTSs would receive additional
training about ABI and could share the module with colleagues
during an in-service professional development day and address
guestions educators may have about ABI.

Educator Reflections (Category 5): Content Engagement

Participants commented on the module content and its
consistency with their beliefs and knowledge, and made
connections to their experiences in the classroom. They aso
discussed waysto apply theinformation moving forward. After
reading the introduction to the case study, 1 participant shared,
“Now I'm curious about what happened. It's like you opened
a book for me and there's a story and if | don’t go on it's like
closing the book in the middle, so | want to go on and find out
what he did” [P2]. Teachers also put themselves in the case
study educator’s shoes and shared what they would do in this
situation. They appreciated that the knowledge checks and
reflection questions made them stop and think about the
information: “| likethat it's got a question that makes you think,
because if you think about it according to Mr. H's approach, a
lot of it is what most teachers would do” [P5]. They aso
reflected on the content and how it aligned with their
professional knowledge and experiences (n=5).

For some participants, interacting with the module content led
torealizations about their previous experiencesin the classroom.
Two participants shared that the module made them think that
they may have taught students with ABI before, but they were
not aware of this at the time. One participant stated, “It gets me
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thinking about some kids that | totally missed the boat on,
thinking ‘oh | wish | had knownthisbefore'” [P1], while another
shared “| have many students that have been in these situations
that play sportsand now I’ m sitting here thinking how many of
them could have had this as well” [Pg].

Some participantswho had previoudly taught studentswith ABI
reflected on how the module information aligned with their
personal experiences. For example: “In my past relationships
with  ABI, it's been that stuation where it's
misdiagnosed...teachers get confused and it is easier to just
stamp them with something that gets them an IEP versus,
identifying what is ABI” [P5]. Thislevel of reflection was not
noted from teachers without previous experience working with
students with ABI.

Educator Reflections (Category 5): Module | mportance

Participants reflected on the importance of the Teach-ABI
modulein relation to their lack of awarenessand related training,
and the contribution of Teach-ABI to their knowledge of ABI.
Five participants discussed the lack of awareness about ABI
that exists among educators. For example, 1 participant shared,
“1 know when | talk to other teachers, | hear false things all the
time about concussions and ABI —well concussions—wedon’t
know anything about ABI. There's definitely alot of confusion
about ABI in the classroom” [P2]. They agreed that educators
are not provided with adequate training related to ABI. Many
participants felt the module had a positive impact on their
knowledge of ABI and believed it should be accessibleto other
educators. One participant stated, “It achieved its goal of
educating teachers on what ABI lookslikein the classroom and
what responses were effective, while also being considerate to
the fact that everyone's experience is so individualized that it's
going to be something you learn as you go, but thisis kind of
abasisfor what you can expect” [P5]. Another shared, “| think
it's something that would really help a lot of educators, like
there’'s not a lot of information about it. | learned a lot about
ABI. | didn’t know, | would say, any of that. | definitely think
there’s a lack of knowledge in education and | think teachers
need to have access to [ Teach-ABI] in some form or another”
[PE].

Discussion

Principal Findings

This study describes the development of Teach-ABI and
outcomes of usability testing. The primary aim of thiswork was
to assess ease of use of the Teach-ABI interface, determine end
user satisfaction with the module design, and consider content
modifications to optimize usability. The positive results
expressed by the teacher participants regarding navigation of
and satisfaction with the module maintain that Teach-ABI is a
highly usable, professional development resource.

Use and navigation of Teach-ABI were assessed through data
triangulation across multiple sources: participant observation
and task performance, think-aloud data, the SUS, and exit
interview data. Results demonstrated usability and ease of
navigation of the Teach-ABI module. Participants completed 7
out of the 11 sel ected tasks at arate of 100%. The average score
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on the SUS was 86.25, which is almost 20 points greater than
scores awarded to systemswith average usability [34]. Interview
data al so showed that participants described the modul e as easy
to use and follow. Participant’s positive feedback on their
experiences navigating the module contribute to an
understanding of the module as user-friendly and highly
learnable. Although asmall number of participants encountered
minor difficultieswhile navigating the modul e (eg, downl oading
thetip sheet, understanding pop-up arrow function), this can be
remedied through minimal changes to the system.

In terms of Teach-ABI satisfaction, participants believed the
modul e content was valuable, informative, and relevant to their
profession. Module design, including the elements of
appearance, organization, and delivery, was al so rated positively.
For example, participants appreciated the engaging features of
themodule (eg, case study, personal videos). Research highlights
the importance of a module's appearance and delivery, as it
may influence users' appeal and their ability to engage with the
content [49]. Teacher participants also val ued the self-reflection
activities in Teach-ABI. Their reflections indicated that the
modul e structure (eg, case study, knowledge checks) promoted
ahighlevel of user engagement and encouraged them to connect
the topics to their practice.

The high level of satisfaction with the content and features of
Teach-ABI speaks to the value of using an iKT approach
combined with process models to inform product devel opment
[18-20]. Furthermore, the actions of reflecting on information,
connecting it to previous experiences, and challenging existing
knowledge link to higher-order thinking skills. This is
significant, aseliciting higher-order thinking skillsis associated
with greater long-term recall and application of information
[5Q]. In addition, educators were actively engaged with the
module as they reflected on the content and made new
connectionsto their personal teaching experience. Research has
shown that reflection activities foster ongoing improvement in
education practice and help to situate one's context in their
learning experience[51,52]. Theinclusion of activitiesthat end
users can relate to through their teaching practice is avaluable
design feature of online resources[51,53] and wasthe approach
taken with the development of Teach-ABI.

Considerations

Access to online professional development opportunities, such
as Teach-ABIl, does not ensure that educators have the
knowledge needed to support students with ABI in the
classroom. However, it isimportant to acknowledge that teacher
participants identified the potential for Teach-ABI to improve
their knowledge and understanding of ABI. This finding is
promising and consistent with previous research on ABI training
and its association with increased educator knowledge, fewer
ABI misconceptions, and higher levels of confidence related to
teaching students with ABI [54,55]. Furthermore, preliminary
research has examined the effect of an online TBI training
module on educators knowledge and confidence related to
supporting students with TBI. The results indicated that the
online module significantly improved educators' knowledge
and confidence related to supporting studentswith TBI and this
improvement was maintained at the 30-day follow-up [9,56].
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Guided by an KT approach [18], next steps involve
understanding facilitators and barriers to implementing
Teach-ABI; supports needed to foster implementation; and the
impact of the module on shifts in knowledge, confidence, and
teaching practices. In addition, considering how educatorswith
different backgrounds (eg, previous work with students with
ABI, familiarity with e-learning modules, and level of ABI
knowledge) experience and benefit from Teach-ABI is an
important future direction.

Strengths

The use of qualitative methods to examine usability was
valuable, asit helped to explain the users' response to content
and features and situated their ratings of the module and
suggestions for improving Teach-ABI. Besides, the sample size
of the study is consistent with suggestions in the field of
usability [57] and is suitable for reaching data saturation in
qualitative interviewing [58]. Previous research studies
examining training programsrelated to TBI have predominantly
utilized quantitative methods, such as closed-ended surveysto
examine usability [9,56], which provide a simple picture of
usability. Qualitative methods helped achieve the program’s
broader goal of creating a tool that is valuable and usable to
Ontario educators and understanding participants’ experiences
navigating Teach-ABI. In addition, the virtual data collection
session resulted in an experience closdly related to the real-world
use of Teach-ABI by the study population. Instead of accessing
Teach-ABI from adevice provided by the researcher, participants
accessed it using their own device and completed the module
from a location of their choice, highlighting the ecological
functionality of the module.

Limitations

There are some limitations related to the study sample. For
example, al 8 participants were practicing (n=7) or preservice
(n=1) classroom teachers. Originally, the study aimed to recruit
Ontario educators broadly, including practicing and preservice
classroom teachers, principals, educational assistants, and early
childhood educators, to extend the generalizability of theresults.
All 8 participants identified as female. Although there are a
significantly greater number of Ontario elementary educators
that identify as female, as many as 4 times more female
elementary school teachersthan male teachers[59], the sample
was not representative of the teacher population. Furthermore,
usability research suggests that males evaluate e-learning
systemsdifferently than females[60]; therefore, future research
should aim to capture male educators perspectives on
Teach-ABI. In addition, the sample consisted of mostly early
career classroom teachers. It would be important to capture the
perspective of teachers with more than 5 years of experienceto
understand any differencesin their experience completing and
navigating virtual modules in comparison to educators in the
beginning stages of their careers. Lastly, the sample
characteristics were limited due to self-selection bias.
Participation in the study was voluntary and participants were
recruited through sharing the research flyer and information on
the social media and website of a research hospital. Future
research should target a broader group of educators using a
wider variety of recruitment methods.
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Conclusions participants in knowledge construction, as they reflected,

This study demonstrated strong usability and satisfaction with duestioned, and connected content to their experiences and
Teach-ABI, an innovative and novel online professiona knowledge. This study highlights the importance of usability

devel opment module. Validated measures of usability combined testing in the build of online professional development modules.
with qualitative methodol ogy revealed educators high level of Furthermore, the comprehensive approach to testing the usability

satisfaction with the design, content, and navigation of of Teach-ABI may be appliedin future studiesevaluating online
Teach-ABI. Educators engaged with the module as active Modules.
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