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Abstract

Objective: Acquired Brain Injury (ABI) is a leading cause of childhood disability, yet educators report a gap in knowledge about supporting
students with ABI when they return to school. We tested our TeachABI professional development module to examine how it impacted
educators’ ABI knowledge and self-efficacy for supporting students with ABI. Method: Fifty educators filled out questionnaires about their
knowledge and self-efficacy at three time points: pre-module, post-module, and 60 days post-module. Score differences were examined across
time. Results: Participants’ ABI knowledge, subjective knowledge of the module learning objectives, and self-efficacy increased from pre- to
post-module, and these gains were maintained at 60 days.Conclusions: This suggests that TeachABI is a tool for better equipping educators to
support students with ABI.
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Statement of Research Significance

Research Question(s) or Topic(s):

Does completing the educational module, TeachABI, increase
educators’ knowledge of brain injury and confidence for
supporting students with brain injury in the classroom?

Main Findings:

In a sample of 50 educators, completing TeachABI significantly
increased both knowledge and confidence, and these gains were
maintained after 60 days.

Study Contributions:

Educators internationally report a gap in their understanding of
brain injury and do not feel equipped to help these students return
to school. TeachABI fills this gap as a short, self-directed, and
effective way to provide information about brain injury to these
professionals.

Introduction

Acquired brain injury (ABI) is an umbrella term that refers to
damage or injury to the brain that occurs after birth from a

traumatic event (e.g., sports-related injury, motor vehicle collision)
or nontraumatic (e.g., stroke, illness) event. ABIs can range in
severity frommild (i.e., mild traumatic brain injury, also known as
concussion) to severe, depending on the extent of brain damage.
ABI is a leading cause of death and disability among children
(Basso et al., 2006). Epidemiological studies find that 1.2 to 20% of
youth will experience a traumatic brain injury (Haarbauer-Krupa
et al., 2021; Ilie et al., 2013; Langer et al., 2020), which mirrors
prevalence estimates of common neurodevelopmental disorders
such as ADHD (Espinet et al., 2022), Autism Spectrum Disorder
(Diallo et al., 2018; Zeidan et al., 2022), and learning disabilities
(Fortes et al., 2016; Stegemann, 2016). This is significant because
ABI can impact a child’s cognition, physical abilities, behavior, and
psychosocial well-being (Bennett et al., 2004; Hawley, 2004). The
impacts of ABI are visible across different settings of a child’s life,
including home, social circles, and school.

At school, although eachABI results in a unique combination of
symptoms, some students with ABI may resemble students in
other exceptional groups. For example, students may have
difficulties with attention, similar to students with Attention-
Deficit/Hyperactivity Disorder (ADHD) (Emery et al., 2016), or
poorer performance in academic skills such as reading or math,
similar to students with a specific learning disorder (Vu et al.,
2011). These similarities can result in misidentification of students
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with ABI within education systems that do not explicitly recognize
ABI in their special education policy, creating challenges in
accessing proper supports (Zinga et al., 2005). This is especially
important, because students with ABI also face challenges not
common to other populations, including sudden onset, rapid
changes in abilities, prior self-image as “normal,” and medical
complications (Campbell et al., 2022; CBIRT, n.d.; Minney et al.,
2019). Recognition of both the common and unique challenges
facing students with ABI is important, as students with ABI can
experience academic underachievement, behavioral difficulties,
frustration, and low self-esteem, requiring support as they return to
school (Hawley, 2004; Vu et al., 2011).

Given the challenges of returning to school after an ABI, it is
unfortunate that many teachers report feeling underprepared to
support these students in their transition back to school and report
gaps in their knowledge of ABI (Ernst et al., 2016; Farmer &
Johnson-Gerard, 1997; Linden et al., 2013; McKinlay & Buck,
2019). In a local sample of educators in Ontario, Canada, 61%
reported feeling “not” or “somewhat” comfortable assisting with
the transition of students with ABI back to school (Stevens et al.,
2021). These results are consistent with studies from the USA
(Ernst et al., 2016; Farmer & Johnson-Gerard, 1997), Northern
Ireland (Linden et al., 2013), and Victoria, Australia (McKinlay &
Buck, 2019). Knowledge gaps, particularly regarding pediatric ABI,
may contribute to teachers’ lack of self-efficacy and ability to
meaningfully include students with ABI in the classroom. In fact,
Ontario educators have highlighted a lack of resources about ABI
and supporting students with ABI in the classroom as a main
factor contributing to their low preparedness to assist these
students (Stevens et al., 2021). In literature examining inclusive
education, teacher self-efficacy for inclusive education (i.e., the
ability to plan and execute teaching practices that promote positive
inclusion) has been found to strongly predict the actual use of
inclusive practices (Sharma et al., 2021). Promisingly, professional
development may increase teachers’ self-efficacy for inclusion
(Wray et al., 2022).

Educators’ self-efficacy for supporting students with ABI may
be related to their lack of training about ABI in their formal
education or continuing professional development (Hartman et al.,
2015). Ontario educators specifically suggested that a two-part
course with an eLearning component would be a practical way to
increase their knowledge of ABI and about supporting a student’s
transition back to school (Stevens et al., 2021). Importantly,
educators requested that the online component include case
studies and videos, that it be short (e.g., 25 minutes), and have
flexibility for breaks (Stevens et al., 2021). Educators desired more
information about brain injury, behavioral presentations, creating
differentiated learning plans for students with ABI, and proactive
strategies in the classroom. Finally, educators also valued taking a
wholistic view of students’ well-being and focusing on inclusive
practices (Stevens et al., 2021).

With this interest from educators, our team conducted an
environmental scan of the publicly available online resources
accessible for educators to learn about supporting students with
ABI (Saly et al., 2022). Although resources spanned different brain
injuries, the majority addressed TBI and concussion. Despite
finding 96 available resources, many of the resources were brief and
not comprehensive. These resources would require educators to
spend more time searching for each topic they might be interested
in. Other resources were extremely long, likely introducing a
barrier to educators who already have a high workload and may
not have time to read or parse through such detailed materials

(Karsenti & Collin, 2013; Saly et al., 2022). Furthermore,
only one online module was found (Concussion Awareness
Training Tool eLearning Module, https://cattonline.com/
schoolprofessional-course/). This module, although relatively
short, discusses only concussion and does not have information
about the Ontario education system. There are two trainings that
were not identified in the environmental scan, potentially due to
limitations in the search terms or release date of the trainings:
HEADS UP to Schools (https://www.train.org/cdctrain/course/
1094770/details) and In the Classroom after Concussion (https://
learn.cbirt.org/barin/users/login.php, Glang et al., 2019). However,
these focus only on concussion and they were created for American
educators.

In Canada, education is governed at the provincial, rather than
national, level. This study took place in the province of Ontario,
where the Ontario Ministry of Education oversees public
education, including curricula, funding, policies and guidelines,
and educational resources. There are three stages in the education
system: early childhood (birth – 4 years), elementary school
(kindergarten – grade 8), and secondary school (grade 9 – grade 12),
and there are four types of public, government-funded school
boards: English or French language, and Public or Catholic. All
teachers must be registered with the Ontario College of Teachers,
which is the regulatory body that sets standards for teacher training
programs (People for Education, n.d.). Other professionals may
also require licensure with their provincial regulatory body, for
example, early childhood educators (https://www.college-ece.ca/)
and psychologists (https://cpbao.ca/). Government-funded
schools in Ontario prioritize the inclusion of students with
exceptionalities into traditional classrooms, although some
specialized programs and schools exist to support students with
higher needs.

Ontario also has private schools, which follow the requirements
in the Education Act, but operate independently of the Ministry of
Education, as businesses or non-profit organizations (Ontario
Ministry of Education, 2022). Private school teachers do not need
to be members of the Ontario College of Teachers. Private schools
may be open to students of all abilities or provide specialized
programs for students with specific exceptionalities (Ontario
Ministry of Education, 2022).

There is some policy about brain injury in Ontario schools.
Specifically, in 2019, the Ontario Ministry of Education released
Policy/Program Memorandum No. 158, requiring all school boards
to have a policy on concussion safety and an annual concussion
training for school staff (Ontario Ministry of Education, 2019). This
policy focuses on the prevention and identification of concussions,
as well as students’ return-to-school plan following a concussion.
Other types of ABI and aspects of supporting a student once they
have returned to school are not covered.

Given the evidence of online training tools improving
concussion knowledge (e.g., Glang et al., 2019; Nicol et al., 2023;
Sadler et al., 2021), but the lack of ABI-specific, relatively short,
comprehensive trainings, that are specific to Ontario’s education
system, our team developed the TeachABI online professional
development module (see Methods for description of TeachABI).

To investigate whether TeachABI changes educators’ under-
standing of ABI, we conducted a study with 50 educators, which is
described herein. In this study, we examined if completion of
TeachABI influenced educators’ knowledge of ABI and self-
efficacy supporting students with ABI in the classroom, and
whether these changes were maintained two months after
completing the module.
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Methods

TeachABI – a professional development module for educators
about ABI

TeachABI was iteratively designed by an interdisciplinary team,
including clinicians, researchers, teachers, a knowledge translation
specialist, and families and youth with lived experience of ABI (see
Saly et al., 2023 for comprehensive development details). TeachABI
is an independently completed online educational module that is
self-paced and takes approximately 45 minutes to complete. It is
designed for elementary school educators, and includes informa-
tion about pediatric ABI, how symptoms might impact students at
school, and recommendations for supporting students (Saly et al.,
2023). TeachABI also includes links to external resources for
educators seeking more information. The learning objectives are:
(1) Define ABI; (2) Identify potential challenges for students with
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 ABI in the Ontario
education system. In previous work, we demonstrated that
TeachABI was highly usable and teacher participants were satisfied
with its content and functionality (Saly et al., 2023).

Design and participants

This study describes the quantitative outcomes of a multi-method
pre-post evaluation of TeachABI’s impact on educators’ knowledge
and self-efficacy for supporting students with ABI in the
classroom. Participants completed a series of questionnaires pre-
(Time 1; T1), immediately post- (Time 2; T2), and two months
after completing the TeachABI module (Time 3; T3). A subgroup
of participants also participated in an interview at T2. The rich
qualitative data from these interviews will be published in a
separate manuscript, so they are not further described in this paper.

Participants were recruited through emails to schools in the
Toronto District School Board (ethical approval file number:
4150113), emailing private schools, social media (e.g., Facebook,
Twitter), and word of mouth.

To participate, individuals had to read English fluently and be
either (1) working as an Ontario College of Teachers certified
educator (e.g., classroom educator, special educator, principal, and
occasional teacher) in an elementary school (government-funded
or private), or (2) enrolled in an Ontario Teacher’s College
program leading to certification with the Ontario College of
Teachers to work at the elementary school level. Consent was
obtained from all participants prior to commencing the study. This
study was completed in accordance with the Helsinki Declaration,
and was approved by theHolland Bloorview Research Ethics Board
(approval number 0414).

Questionnaires

Questionnaires are included in the supplemental materials.

ABI knowledge questionnaire

Given the lack of validated pediatric brain injury knowledge
questionnaires specific to an educational context, the question-
naires used in this study were created based on TeachABI content
to capture whether TeachABI is an effective learning tool. The
questions were developed by an interdisciplinary team including a
neuropsychologist, occupational therapist, and teacher, who
agreed on their content and face validity. The questions were

categorized as objective knowledge (asking about ABI facts), and
subjective knowledge (asking participants to judge their own
knowledge of the module learning objectives). The objective
knowledge questions asked participants to respond on a five-point
scale (false, probably false, don’t know, probably true, true) to 23
statements about ABI. Examples include: “When a child sustains an
ABI, there is a better likelihood that they will make a full recovery
compared to an adult” and “It can be challenging to provide support
to students with ABI because their needs can change over time.”
Seven questions in this section were adapted from the Common
Misconceptions about Traumatic Brain Injury Questionnaire
(Farmer & Johnson-Gerard, 1997; Gouvier et al., 1988; Linden
et al., 2013). The subjective knowledge questions asked participants
to rate how strongly they agreed with their ability to accomplish
each of the four learning objectives on a five-point Likert-type scale
from strongly disagree to strongly agree. For example, “I can define
acquired brain injury.”

ABI self-efficacy questionnaire

This questionnaire was created by the research team to understand
participants’ self-efficacy for supporting students with ABI.
Participants rated their agreement to eight questions on a 5-point
Likert-type scale from strongly disagree to strongly agree.
For example, “I feel confident about implementing strategies to
support a student experiencing emotional difficulties after an ABI”
and “I feel comfortable supporting students with ABI in my
classroom.”

Procedure

Participants met with a research assistant in a secure virtual
meeting over Zoom (https://zoom.us). After providing informed
consent, participants completed a set of questionnaires including
demographics, background questions, and the ABI Knowledge and
Self-Efficacy questionnaires (T1). After this, participants opened
the TeachABI module and shared their screen with the research
assistant. Participants were instructed to go through the module at
their own pace, and explore any linked resources if interested.
While the participants completed TeachABI, they shared their
screen with the research assistant, but chose freely to keep their
cameras and microphones on or off. As this was preliminary
testing of TeachABI, a research assistant remained online while
participants completed the module to answer questions or assist
with online navigation difficulties. However, the research assistant
had their camera and microphone off, so they could not be seen or
heard by the participant. Immediately after completing the
module, participants completed the same ABI Knowledge and
Self-Efficacy questionnaires (T2). All participants received a
follow-up email to complete the same questionnaires 60 days
after completing TeachABI (T3).

Data analysis

All 50 participants completed their T3 follow-up, so the full sample
was analyzed across all three time points. Data were analyzed to
examine changes in ABI knowledge and self-efficacy over time.
Many variables did not meet the assumption of normality, so we
conducted non-parametric tests that do not make any distribu-
tional assumptions. Data were analyzed using R version 4.2.2 (R
Core Team, 2022).
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Composite scores
Participants’ objective knowledge was operationalized as the
number of correct selections of true or false, with more points
awarded for selecting true/false compared to selecting probably true/
probably false (i.e., for a true response, false = 0, probably false = 1,
not sure= 2, probably true= 3, true = 4; score; min= 0, max= 92),
similar to previous scoring of the CommonMisconceptions of Brain
Injury questionnaire (e.g., Linden et al., 2013). For subjective
knowledge, ratings on the Likert-type scale were summed (min = 0,
max = 16). In the self-efficacy questionnaire, participant ratings on
the Likert-type scale were summed (min= 8,max= 40). For all parts
of the questionnaires, higher scores indicate a more positive
performance. Any participants with missing data were excluded
only for the incomplete scale (objective knowledge n= 45, subjective
knowledge n = 50, self-efficacy n = 47).

Planned analyses
To detect differences over time for each scale, we conducted
Friedman’s test. If the test was significant, we conducted pairwise
comparisons using Wilcoxon signed-rank tests with a Bonferroni-
corrected alpha value (α= .016) to examine which time points were
significantly different.

Post-hoc exploratory analyses
To explore whether participants differentially responded to the
module and the potential impact of participant characteristics on
outcomes, we performed three post-hoc exploratory analyses. We
recognize that our low sample size for some of these exploratory
analyses and considered results with caution, as preliminary and
secondary.

Do baseline knowledge and self-efficacy relate to change in
outcomes?
To explore whether the module had the same impact for
participants with high prior ABI knowledge and self-efficacy, we
created change scores for each outcome variable (i.e., T2 score-T1
score, T3 score-T1 score). We performed linear regressions to
predict the change score from participants’ score at T1 (i.e.,
baseline value) for each outcome variable. We chose to use baseline
scores rather than years of teaching or experience with ABI,
because exploratory preliminary analyses showed that no
demographic variables had a consistent relationship to the baseline
of any of the three outcome variables. Furthermore, teachers’
baseline knowledge and self-efficacy is not necessarily related to
their demographic variables. For example, teachers with more
years of experience may have less knowledge of ABI than teachers
with fewer years of experience who have spent more time with
students with ABI.

Do high baseline participants still benefit from the module?
To examine how the participants with the highest baseline scores
changed over time, we separated participants who had scores one
standard deviation above the mean at T1 for each outcome
variable. We performed Friedman’s test for each outcome variable
to examine the change over time for these participants only. If the
test was significant, we conducted pairwise comparisons using
Wilcoxon signed-rank tests with a Bonferroni-corrected alpha
value to examine which time points were significantly different.

Do low baseline participants catch up to high baseline
participants?
To examine the differences at T2 and atT3 between the high baseline
(greater than one SD above the mean) and low baseline subgroups
(greater than one SD below the mean), we used a nonparametric
variant of the MANOVA (R package npmv; Burchett et al., 2017)
with the between-subject factor of subgroups (high vs low baseline)
and the multivariate outcomes of T2 and T3 scores.

Results

Participant demographics

Of the 50 Ontario educators, 92% were female, 55% had a
bachelor’s degree, and 52%had 10 ormore years of experience. The
majority of participants were classroom teachers (72%), followed
by 34% identifying as special education teachers. Some participants
identified multiple roles for themselves, showing the various
responsibilities of educators. Although 58% had special education
experience and 82% had special education training, only 6%
reported receiving ABI-related training. See Table 1 for demo-
graphic information.

Change in knowledge and self-efficacy pre- and post-
TeachABI

Objective ABI knowledge
We conducted Friedman’s test to examine the differences in the
statements about ABI participants correctly identified as true or

Table 1. Participant demographic characteristics (n = 50)

Characteristic n(%)

Gender
Male 4 (8.0%)
Female 46 (92%)

Education
Bachelor’s 27 (55%)
Master’s 22 (45%)
Missing 1 (2%)

Current roles in education
Classroom Teacher 36 (72%)
Pre-Service Teacher 3 (6.0%)
Principal 2 (4.0%)
Special Educator 17 (34%)
Occasional Teacher 4 (8.0%)

Years of teaching
0–4 years 11 (22%)
5–9 years 8 (16%)
10–19 years 11 (22%)
20þ years 15 (30%)
Missing 5 (10%)

School setting
Public 34 (68%)
Private 13 (26%)
Catholic 3 (6%)

Special education experience
Yes 29 (58%)
No 20 (40%)
Missing 1 (2%)

Additional special education training
Yes 41 (82%)
No 9 (18%)

Additional ABI training
Yes 3 (6%)
No 47 (94%)

Personal experience with ABI (self or known person)
Yes 21 (42%)
No 20 (40%)
Unsure 9 (18%)
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false across T1 (Mdn= 73, IQR= 69-78, SE= 0.94), T2 (Mdn= 86,
IQR = 84-88, SE = 0.54), and T3 (Mdn = 84, IQR = 81-87, SE =
0.67). We found a statistically significant difference across time
points, C 2(2)= 66.56, p< .001 (Figure 1A). Kendall’sW revealed a
large effect size (0.74). The Wilcoxon signed-rank tests used to
conduct pairwise comparisons revealed a significant increase in
knowledge scores from T1 to T2 (Z=−5.78, p< .001) and fromT1
to T3 (Z =−5.72, p < .001). There was a significant decrease in
knowledge scores between T2 and T3 (Z =−2.97, p = .008).

Subjective ABI knowledge
We conducted Friedman’s test to examine the differences in
participants’ agreement with their abilities to accomplish the
module learning objectives across T1 (Mdn= 9, IQR= 8 – 11, SE=
0.35), T2 (Mdn= 13, IQR= 12 – 15, SE= 0.22), and T3 (Mdn= 12,
IQR = 12 – 13.75, SE = 0.21). We found a statistically significant
difference across time points, C 2(2) = 66.56, p < .001 (Figure 1B).
Kendall’s W revealed a large effect size (0.73). The Wilcoxon
signed-rank tests indicated a significant increase in knowledge
scores from T1 to T2 (Z =−5.95, p < .001) and from T1 to T3
(Z =−5.87, p < .001). There was no significant difference in scores
between T2 and T3 (Z =−2.23, p = .07).

Self-efficacy
We conducted Friedman’s test to examine the differences in
participants’ self-efficacy for supporting students with ABI across
T1 (Mdn = 24, IQR = 17 – 27.5, SE = 0.96), T2 (Mdn = 32, IQR =
32 – 34, SE = 0.45), and T3 (Mdn = 32, IQR = 31 – 33, SE = 0.65).
We found a statistically significant difference across time points,
C 2(2) = 61.9 p < .001 (Figure 1C). Kendall’s W revealed a large
effect size (0.66). The Wilcoxon signed-rank tests revealed a
significant increase in self-efficacy scores from T1 to T2 (Z
=−5.84, p < .001) and from T1 to T3 (Z =−5.68, p < .001). There

was no significant difference in scores between T2 and T3
(Z =−1.71, p = .09).

Exploratory analyses: participant differences

Do baseline knowledge and self-efficacy relate to change in
outcomes?
We performed linear regressions to examine the impact of baseline
values on change in scores from T1 to T2 and T2 to T3. Predicting
change in scores from T1 to T2, the model was statistically
significant for objective knowledge (R2 = .69, F(1, 43) = 94.56,
p < .001), subjective knowledge (R2 = .68, F(1, 48) = 102.7,
p < .001), and self-efficacy (R2 = .81, F(1, 45) = 188.7, p < .001).
The models showed that as baseline scores increased, change in
scores decreased. All three models were also significant for change
in scores from T1 to T3 (objective knowledge: R2 = .59, F(1, 43) =
62.45, p < .001; subjective knowledge: R2 = .67, F(1, 48) = 97.49,
p < .001; self-efficacy: R2 = .57, F(1, 45) = 60.9, p < .001), showing
that as baseline scores increased, change scores decreased. All
coefficients and p values are summarized in Table 2.

Do high baseline participants still benefit from the module?
Friedman’s test revealed significant differences in objective
knowledge, with a large effect size, across the three time points
for the high baseline group (n= 7;C 2(2)= 8.54, p= .014; Kendall’s
W = 0.61). However, after a Bonferroni correction (alpha level =
.016), Wilcoxon signed-rank tests show no significant differences
between T1 and T2 (Z=−2.11, p= .035), or T1 and T3 (Z=−1.90,
p = .058).

The tests for both subjective knowledge (high baseline n = 9)
and self-efficacy (high baseline n = 7) were not significant
(subjective knowledge: C 2(2) = 5.36, p = .068; self-efficacy:
C 2(2) = 4.90, p = .086), indicating that there were no significant

Figure 1. Changes in dependent variables across three time points. Note: Results of the Wilcoxon signed-rank tests, with Bonferroni-adjusted p-values. *p < .05, **p < .01,
***p < .001.
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differences in these scores across time for the participants with
high baseline scores.

Do low baseline participants catch up to high baseline
participants?
We performed a nonparametric MANOVA variant to examine the
differences between the composite scores of high and low baseline
groups at both T2 and T3 on all three outcome variables. The test
was not significant for objective knowledge (F (1.22, 13.33) = 1.02,
p = .35), subjective knowledge (F (1.90, 30.40) = 0.36, p = .69), or
self-efficacy (F (1.87, 25.58) = 1.68, p = .21). This suggests that the
low baseline group had the same final scores on all three outcome
variables as the high baseline group. See Figure 2 for the high and
low baseline group scores across time points.

Discussion

This study examined preliminary evidence of the impact of a
professional development module, TeachABI, on elementary
school educators’ knowledge of pediatric ABI and self-efficacy
for supporting students with ABI in the classroom. For the whole
sample, knowledge of pediatric ABI, knowledge of the module
learning objectives, and self-efficacy increased from pre- to post-
training, and the gains weremaintained at 60 days post-training for
two of three variables. Furthermore, exploratory analyses suggest
that participants with a high baseline knowledge and self-efficacy
did not experience significant change in scores from pre- to

post-training, and that participants with a low baseline knowledge
and self-efficacy had post-training scores equal to the participants
with high baseline scores after TeachABI.

These preliminary results are promising, suggesting that
TeachABI may be an effective way to teach educators about ABI
and increase their self-efficacy for supporting these students in
the classroom. This aligns with other research showing that short
mild TBI education sessions, both in person and online, improve
school staff knowledge of brain injury (Berz et al., 2022; Carzoo
et al., 2015; Glang et al., 2019). Previously examined education
sessions ranged from 30 minutes (Carzoo et al., 2015) to 6 hours
(Glang et al., 2019), suggesting that TeachABI (approximately 45
minutes) is a relatively short training compared to other studied
options. TeachABI’s length and flexibility are key features, as
many Canadian educators report working more than 50 hours a
week and doing approximately 13 hours of supplemental work at
home (Duxbury & Higgins, 2013) and educators commonly
feel that their workload is too high and they lack time for key
job activities (Alberta Teachers’ Association, 2012; Froese-
Germain, 2014).

The gains in knowledge in our overall sample were significant,
which is a positive outcome given the documented gap in
educators’ ABI knowledge (Ernst et al., 2016; McKinlay & Buck,
2019). The improvement in self-efficacy is also important, given
that previous research shows this construct relates to teacher
instructional behaviors, student motivation, student achievement,
and teacher communication with students (Sharma & George,

Table 2. Regression analyses predicting change over time with baseline scores

Change T1-T2 Change T1-T3

Variable B SE B β p B SE B β p

Objective knowledge −0.78 0.08 −0.829 < .001 −0.84 0.11 −0.77 < .001
Subjective knowledge
Self-efficacy

−0.94
−0.94

0.09
0.07

−0.82
−0.90

< .001
< .001

−0.84
−0.72

0.09
0.09

−0.82
−0.75

< .001
< .001

Figure 2. High- and low-baseline groups at three time points for each outcome variable.
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2016). Most relevantly, in the context of inclusive education,
teacher self-efficacy relates to intentions to use, and actual use of,
inclusive practices (De Neve et al., 2015; Kiel et al., 2020; Sharma
et al., 2021).

These preliminary results are also promising considering the
context of Ontario’s emphasis on inclusive education. In Canada,
most provincial education systems prioritize inclusion of students
with special education needs in general classrooms (Jaber &
Guenot, 2022). In Ontario, a school board’s Identification,
Placement, and Review Committee, which reviews and organizes
special education supports, considers supporting a student in their
general classroom before placing them in a special education
classroom (Ontario Ministry of Education, 2023). The value of
inclusion and individualizing education is also highlighted in the
Ontario Ministry of Education’s document for educators Learning
For All, which has descriptions of Universal Design for Learning
and Differentiated Instruction, pedagogical approaches designed
to ensure learning for all students in a class taking into account
individual needs and abilities (Ontario Ministry of Education,
2013). This inclusion focus suggests that both general and special
educators in Ontario are likely familiar with accommodations they
can provide to students and already have expertise in teaching
students with diverse needs. Despite this systemic focus on
inclusive practices in Ontario and our sample’s common
experience with special education, participants’ knowledge and
self-efficacy still increased following the module. This suggests that
the module is helpful to educators with a wide range of special
education experiences.

The exploratory analyses provide some potential nuance to the
whole-sample findings. The high-baseline subgroup of participants
did not show significant improvements in their knowledge or self-
efficacy. However, their scores did show the same increasing trend
as the whole sample and low-baseline group. Promisingly, the low-
baseline subgroup scores increased enough to meet the scores of
the high baseline subgroup at T2 and T3. Although these
exploratory results need to be interpreted with caution due to
the small sample sizes (n = 7–9), they may suggest that the
module is better suited to people with less existing ABI knowledge,
but that it brings their knowledge up to the same level as
their peers.

This study of the training impact of the TeachABI professional
development module preliminarily demonstrated that completing
TeachABI increased educators’ knowledge of pediatric ABI and
self-efficacy supporting students with ABI. However, our
exploratory analyses showed that a subgroup of participants with
low baseline scores on the three questionnaires may benefit more,
although further subgroup analysis with a larger sample would
confirm this relationship. This warrants further investigation using
the qualitative interview data to explore whether high-baseline
educators still expressed that the module is valuable to them.
Overall, our study suggests that TeachABI is a short, beneficial
training to increase Ontario educators’ knowledge of pediatric ABI
and potential strategies to support students in the classroom.

Limitations

This study was limited by a few factors. First, there was no control
group. This limits the understanding of whether TeachABI offers
benefits over the current information accessible to educators.
Future studies will include a control intervention to further explore
the impact of TeachABI. Although we strived for a diverse sample

of educators, our sample had a slight overrepresentation of women
(92%) relative to the percentage of Canadian educators who are
women (84%; Government of Canada, 2018). Our sample was also
unevenly distributed, with a majority of participants with special
education training or experience, experience with ABI, and over 5
years of teaching experience. Although in some ways this is a
strength, showing the impact of the module on an expert sample, it
is not necessarily representative of all Ontario educators.

Furthermore, since participants self-selected to participate, our
sample may have been more interested in learning about ABI than
the general population of educators. Participants’ engagement with
TeachABI may have been influenced by the presence of a research
assistant, by motivating them to focus. However, it is also possible
that educators may have had more technical issues, and therefore
learned less, if a research assistant were not present to help. Since
the study aimed to examine how TeachABI impacts educator
knowledge and self-efficacy, and module usability was previously
explored (Saly et al., 2023), usability was not considered a key
variable. The current study also did not record participant’s
module completion time, preventing analysis of how time of
engagement with the module may have impacted learning.

Although some validated measure questions were used, the
majority of survey questions were written by the research team due
to the lack of validated questionnaires with relevance to ABI in the
education sector. Furthermore, the psychometric properties were
not explored, which may limit interpretation of the questionnaire.
Future research should use or adapt previously validated measures
of knowledge and self-efficacy. Finally, although there is a
theoretical importance for increasing knowledge and self-efficacy
of educators, our questionnaires cannot inform us of whether these
changes influence teaching practices or student experiences.

Next steps

The quantitative data collected in this study captures educators’
improvements in knowledge and self-efficacy following TeachABI.
We plan to analyze the qualitative interview data to explore
participants’ experiences with the module and how they feel it is
applicable to their teaching. Next steps in this research program
include testing the module with a larger, more diverse sample of
educators, with the addition of an information-only control group,
as well as exploring implementation pathways in schools.

Conclusion

A student’s return-to-school after ABI can be difficult due to the
challenges they face after injury. We developed TeachABI to help
prepare educators to support students with ABI in the classroom.
Results of this study show that TeachABI improves educator
knowledge of ABI and self-efficacy for supporting students with
ABI. With improved educator training, we hope to improve the
return-to-school experience for students with ABI.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/S1355617725101161.
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