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Abstract: Background: Schools are the front lines of children’s physical activity. Students who
participate in daily physical activity (DPA) within their classrooms show improved physical strength,
physical fitness, academic success, and mental well-being. However, teachers face many barriers
to DPA implementation. The current study evaluated whether providing a DPA toolkit that offers
greater access to DPA resources and requires minimal training for teachers to implement could
improve DPA implementation. Methods: A total of 343 teachers from Ontario, Canada, completed
a pre-survey assessing DPA practices and were given access to a DPA toolkit containing easily
accessible and usable DPA resources to implement between January and March 2023. A total of
142 participants completed the post-survey to assess for changes in DPA practice. Several repeated
measures of ANOVA were conducted with a three-level factor of grade level (1–3, 4–6, and 7–8) and
within the subject factor of time (pre- to post-survey) on key outcome variables. Results: Findings
revealed that the DPA toolkit improved DPA fidelity (p = 0.007, η2p = 0.053) and promoted teacher
confidence in implementing DPA (p < 0.001, η2p = 0.285) and enjoyment in implementing DPA
(p < 0.001, η2p = 0.177). Many improvements were most prominent among teachers teaching grades
1–3 and 4–6. Conclusions: By providing teachers with adequate DPA resources that minimize teacher
training, there can be significant improvements in DPA implementation with notable cognitive and
psycho-emotional benefits for both teachers and students.

Keywords: daily physical activity (DPA); classroom physical activity; physical activity; barriers to
classroom physical activity

1. Introduction

Physical activity provides a multitude of health benefits throughout the lifespan and
plays a vital role in the prevention of non-communicable diseases, including obesity, cancer,
Type 2 diabetes, coronary heart disease, dementia, and many others [1,2]. However, only
half (49%) of Canadian adults (18–79 years old) and fewer than half (44%) of Canadian
children and youth (5–17 years old) met international physical activity guidelines for
their health during the period of 2018–2019 [3]. Schools are the front lines for children’s
physical activity. No other institution has as much influence on children during their first
two decades of life [4]. Physical activity in schools is associated with academic achievement,
including lower drop-out rates, better classroom behaviour, self-esteem and engagement in
school, and on-task behaviour [5,6]. Unfortunately, although most schools require Physical
Education (PE) classes as part of their curriculum, PE classes may occur infrequently, and
reports indicate that children are often inactive in them [1,7,8]. Increasing the frequency
and duration of PE is not always feasible, given competing curriculum demands. It is thus
essential to promote physical activity within academic classrooms themselves.

Extensive research has shown that children who participate in classroom-based physi-
cal activity are more likely to meet the World Health Organization (WHO)’s recommen-
dation of 60 min of daily physical activity [1,9,10] and show improved physical strength,
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attentional focus, overall academic achievement, and reading and math proficiency [11–15].
Classroom-based physical activity has also been shown to increase students’ feelings of
joy and motivation to learn, as well as positive classroom behaviour (i.e., time-on-task);
these effects can be seen both acutely and over the long term [15–18]. Students who are
more physically active are also less likely to suffer from mental health concerns such as
depression and anxiety [19–21].

In Canada, several provinces and territories have implemented a Daily Physical
Activity (DPA) policy to promote active lifestyles for children in school settings [22]. In
Ontario, the DPA policy aims to ensure all elementary school children receive a minimum
of 20 min of physical activity each school day during instructional time [22]. Teachers
have been documented as using a variety of resources to implement DPA, including video-
based activities (e.g., GoNoodle or YouTube dance), playing active games like Simon Says,
and incorporating physical activity directly into learning activities (2 × 5 = 10 jumping
jacks) [9,10,12]. However, a recent evaluation found that only 23% of Ontario teachers
were meeting this expectation [23], which is a significant drop from 50% in 2015 [24,25].
Several studies have investigated barriers to DPA implementation and identified lack of
access to DPA resources and inadequate teacher training as important barriers to DPA
implementation [24–32]. These barriers are noteworthy to empirically address as they
can be targeted most directly and efficiently compared to the more systemic barriers such
as school culture, implementation climate, and leadership support, given the extensive
resourcing available, albeit across disparate sources, which require minimal teacher training
to effectively implement [1].

Although several classroom-based physical activity programs exist (e.g., ABC [11],
Take10! [12], and FUNtervals [33]), many do not address key barriers to implementation.
For example, a significant drawback of previous interventions is that they rely heavily on
teacher initiative and require specific teacher training to ensure implementation success.
These programs required that schools provide ongoing training opportunities for new
incoming teachers, as well as annual training for long-term teachers to ensure the upkeep of
skills and knowledge. Schools also often require a dedicated teacher champion to encourage
colleague accountability. And while dedicated DPA intervention programming may not be
at the disposal of many schools, there is a plethora of physical activity resources available
via various online mediums (e.g., Go Noodle, YouTube channels, OPHEA, and Jumpstart)
that teachers could use in their classrooms. However, this is often met with an additional
barrier—insufficient teacher time to research and collate videos and activities as they are
dispersed across a variety of sources [24–32]. Furthermore, prior studies investigating the
efficacy of classroom-based physical activity interventions have primarily focused on stu-
dent outcomes such as physical activity levels, fitness, and academic success [11,12,15,33].
While it is imperative to demonstrate the efficacy of classroom-based physical activity
programs for student success, it is equally critical to understand the teacher experience, as
they are critical to engaging students in classroom physical activity [32]. Lastly, there is a
dearth of research on the differential impact of classroom physical activity depending on
grade level and gender [1]. Thus, the literature has called for additional subgroup analyses
that examine how these group difference factors interact with the efficacy of classroom
physical activity to provide a more holistic representation of DPA effectiveness.

Taken together, the current study aimed to evaluate whether providing access to a
DPA toolkit that improved access to curated DPA resources and that did not require teacher
training to utilize would improve DPA fidelity, teachers’ confidence and enjoyment in
implementing DPA, and teachers’ perceptions of DPA.

2. Materials and Methods
2.1. Participants

To achieve an acceptable margin of error (5% with 95% confidence intervals) based on
a population size of Ontario teachers who teach elementary grades (in 2021–2022, it was
85,574) [34], we recruited a total of 344 participants in December 2022 who completed the
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pre-survey. The post-survey was completed by 142 participants, leading to an 8% margin
of error (8%). The survey was open to all participants who taught between grades 1–8
in Ontario publicly funded school boards and who had at least one full school year of
experience in a substitute, long-term occasional or full-time teaching position. Participants
were recruited via personal and public social media accounts, as well as via snowball
sampling. Digital poster advertisements were shared in the teacher Facebook groups
“Ontario Teachers Resource and Idea Sharing” and “Ontario Educators and Mental Health”.
The online poster provided a direct link to the pre-survey. This study was conducted in
accordance with the principles outlined in the Declaration of Helsinki. Approval for the
study was obtained from Western University’s Research Ethics Board under approval code
12142 on 20 September 2022.

2.2. Instrumentation
2.2.1. DPA Toolkit

The DPA toolkit contained over 200 physical activity videos, classroom physical
activity games and activity posters (dpatoolkit.ca). The toolkit was developed via an
extensive search of publicly available YouTube videos, posters, and activities. Several
posters and activities were independently created. The search for media occurred multiple
times between June and August of 2022 to ensure the inclusion of up-to-date media. Video
search terms included classroom exercise, classroom physical activity, classroom physical
activity breaks, DPA videos, DPA activities, active brain breaks for children, workouts
for classrooms, and workouts for children. Grade levels were searched separately with
the addition of the terms “Grade 1”, “Grade 2”, etc., in front of the search terms. Search
terms for posters on Google and Pinterest included Canadian physical activity posters,
classroom physical activity posters, Ontario DPA posters, Ontario physical activity posters,
and exercise posters for classrooms. Search terms for activities on Google and Pinterest
included Ontario DPA activities, classroom exercise activities, classroom exercise games,
classroom DPA games, classroom physical activity games, and classroom active games. All
media were added to an Excel sheet and further divided into groups including grade level
(1–3, 4–6, and 7–8), curriculum ties based on the Ontario curriculum (history and language,
math and science, and general movement), intensity level (low and moderate-high), and
video length (1–5 min and 5+ mins), which were then built into a matrix of activity options
on the website. Media were included if they fit into the above categories, were publicly
available, were age appropriate, and appeared engaging. The goal of the DPA toolkit was
to be a “one-stop-shop” for teachers and reduced the need to go to varied websites and
locations to find DPA resources. Furthermore, the DPA toolkit categorized all content into
important categories to improve teacher usability, including by grade level (1–3, 4–6, and
7–8) and by curriculum-based content (e.g., DPA with math and science learning, DPA
with history and language, and non-academic DPA). While we recognize that there is a
multitude of pre-existing valuable resources, the DPA toolkit aims to create a hub for these
excellent resources to improve accessibility, visibility and, ultimately, usability.

2.2.2. Surveys

The pre-survey consisted of 27 questions and used a mix of multiple-choice and
short-answer questions to query participants about their demographic information, their
use of physical activity in the classroom, perceived differences in how their male versus
female students responded to classroom physical activity, and their perceptions of DPA.
The post-survey consisted of 22 questions and was identical to the pre-survey but excluded
demographic questions and included additional questions asking for feedback on the DPA
toolkit, such as, “What features would you like to see in the DPA toolkit in the future?”,
“Do you have any other recommendations to improve the DPA toolkit?”, and “Do you
see yourself using the DPA toolkit in the future?”. Survey questions are provided in a
Supplementary file S1. Participants also completed a weekly DPA log sent to them via
email every Friday that asked whether they used the DPA toolkit and, if so, how many
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hours per week; the weekly log also asked participants which toolkit resources were most
often used that week.

2.2.3. Physical Activity in the Classroom

Questions assessing teachers’ use of physical activity within their classrooms were
based on work by Dinkel, who piloted questions with teachers, academic experts, and
community health experts [35,36]. The survey was validated in a previous study measuring
the willingness of teachers to implement physical activity [35].

DPA Fidelity

DPA fidelity refers to the number of minutes per week that DPA was implemented,
with the ideal value being a minimum of 100 min per week (20 min per day as per the
DPA policy). This value was derived using responses to three separate survey questions:
(1) I incorporate physical activity into my classroom ______ days per week; (2) I incorporate
physical activity into my classroom _______ times per day; and (3) The physical activities
that I incorporate into my classroom are typically _______ minutes in duration. These
values were multiplied to obtain a DPA fidelity score of DPA minutes per week.

Teacher Confidence and Enjoyment Implementing DPA

Two items probing for teacher enjoyment and confidence were used, including I
enjoy implementing DPA in my classroom; and I feel confident implementing DPA in
my classroom. These items were completed using a 4-point Likert scale (1 = strongly
disagree. . .4 = strongly agree).

Teachers’ Perceptions of Gender Differences in DPA Engagement and Enjoyment

Several questions assessing teachers’ perceptions of differences in male versus female
reception of DPA were based on previous work assessing student responses to DPA [23].
Three items using a 4-point Likert scale (1 = strongly disagree. . .4 = strongly agree) were
included pertaining to both genders (only female items are shown here): Female students
were engaged in DPA activities; female students enjoyed the DPA activities; female students
were less restless and more manageable following DPA.

2.2.4. Perceptions of DPA

An adapted version of the Attitudes Towards Physical Activity (ATPA) questionnaire
was used to measure the attitudes, beliefs, and self-efficacy toward DPA implementation.
The ATPA was validated in previous work assessing attitudes toward physical activity [37].
The items were adapted in consultation with the research team and with reference to
previous work using DPA-specific questions. The ATPA targets conceptions of physical
activity specifically; the adapted questions target daily physical activity in the context of the
classroom. Respondents were oriented to the type of physical activity being targeted in
the preface of the survey questions, e.g., “Consider classroom-based daily physical activity
and indicate how much you agree or disagree with the following statements”. Five items
were used with a 4-point Likert scale (1 = strongly disagree. . .4 = strongly agree), including
Elementary school teachers play a major role in DPA programs at schools; DPA improves
the mental health of students; DPA improves the physical health of students; DPA improves
the academic performance of students; DPA improves the cognitive functioning of students
(e.g., their ability to think, pay attention and complete tasks).

2.2.5. Weekly DPA Log

Participants were emailed a DPA log on the Friday of every week. The DPA log asked
them to answer three questions: (1) Did you use the DPA toolkit this week? (Yes/No);
(2) How many minutes per week did you use the DPA toolkit this week? (open-ended);
and (3) Which resources did you use from the DPA toolkit this week? (videos, activities,
or posters).
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2.3. Procedure

In December 2022, interested participants accessed the pre-survey via the recruitment
flyer. In January 2023, participants who completed the pre-survey received the DPA toolkit
via email. Explicit instructions to use the DPA toolkit were not provided as researchers
did not want to coerce participants to use the toolkit if it was not beneficial for them.
Instructions simply indicated that the DPA toolkit was to be used as desired over the
next few months until the end of March. Participants were asked to complete the weekly
DPA log that they received via email each week on Friday. Participants completed the
post-survey at the end of March 2023. Participants received CAD 10 per survey in the form
of an Amazon gift card (a total of CAD 20 across the study).

2.4. Data Analysis

All statistical analyses were conducted using SPSS (Version 29). Descriptive statistics
(frequencies) are provided in Table 1 for demographic characteristics. Several repeated
measures of ANOVA were conducted with a three-level factor of grade level (1–3, 4–6, and
7–8) and within the subject variable of time (pre- to post-survey) to evaluate whether the
DPA toolkit could improve DPA fidelity, teachers’ confidence and enjoyment implementing
DPA, and teachers’ perceptions of DPA. The purpose of stratifying by grade level was to
provide nuanced insight into the efficacy of the DPA toolkit at various grade levels. Five
participants indicated that they taught all grade levels and were thus removed from the
dataset as their data could not be stratified by grade level (N = 136). Paired-samples t-tests
were conducted between pre- and post-survey outcomes where a main effect of time or
interaction was present to elucidate whether observed differences existed at specific grade
levels. There were no extreme outliers consistent across outcome variables and grade levels
using the SPSS step of 1.5 × IQR (interquartile range).

Table 1. Demographic characteristics of study sample for pre- and post-surveys.

Pre-Survey Post-Survey

Variables N (%) N (%)

Total 342 (100) 136 (100)

Demographic characteristic

Gender Man 19 (5.6) 9 (6.6)
Woman 322 (94.2) 126 (92.6)

Non-binary 1 (.3) 1 (0.7)

Age
20–29 85 (24.9) 37 (27.2)
30–39 133 (38.9) 60 (44.1)
40–49 98 (28.7) 33 (24.3)
50–59 23 (6.7) 4 (2.9)
60+ 1 (0.3) 0 (0)

Prefer not to answer 2 (0.6) 2 (1.5)

Highest level of education
Bachelor’s Degree 280 (81.9) 112 (82.4)
Master’s Degree 60 (17.5) 23 (16.9)
Doctoral Degree 2 (0.6) 1 (0.7)

Years teaching
1–10 185 (54.1) 81 (59.6)
11–20 128 (37.4) 45 (33.1)
21–30 29 (8.5) 10 (7.4)
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Table 1. Cont.

Pre-Survey Post-Survey

Typical class size
1–10 10 (2.9) 3 (2.2)
11–20 49 (14.3) 22 (16.2)
21–30 258 (75.4) 101 (74.3)
30+ 25 (7.3) 10 (7.4)

3. Results
3.1. Demographic Information

Table 1 provides demographic information. The weekly DPA log was completed
by an average of 84 participants per week across the duration of the study (range of
65–96 participants), which represents a 59% response rate. Participants used the DPA
toolkit on average for 43 min per week, and the most used features in order of popularity
were videos, activities, and posters.

3.2. Goal 1

Does providing a DPA toolkit that offers greater access to resources and requires
minimal training for teachers to implement improve DPA fidelity? Table 2 shows the
results of the repeated measures ANOVA and paired-samples t-tests. Findings suggest that
there was an improvement in DPA fidelity and that teachers teaching grades 1–3 and 4–6
benefitted the most from the toolkit, and those teaching grades 1–3 spent the most time
(mins/week) engaging in DPA overall.

Table 2. Repeated measures ANOVA and paired-samples t-test results assessing changes in
DPA fidelity.

Outcome
Variable

Grade Level
Mean (SD)
Pre-Survey

Grade Level
Mean (SD)

Post-Survey

ME Time
(p, η2p)

ME Grade
(p, η2p)

Interaction
(p, η2p) t-Test (p, d)

DPA fidelity
1–3 = 59.78 (50.09)
4–6 = 41.08 (32.72)
7–8 = 35.35 (49.41)

1–3 = 120.24 (197.85)
4–6 = 69.59 (70.23)

7–8 = 57.13 (146.82)

* p = 0.007,
η2p = 0.053

* p = 0.015,
η2p = 0.062

p = 0.399,
η2p = 0.014

1–3: * p = 0.018, d = 0.42
4–6: * p = 0.023, d = 0.52

7–8: p = 0.128

Note. DPA fidelity refers to the number of minutes per week teachers implemented DPA. SD refers to standard
deviation; η2p refers to partial eta squared as a measure of effect size; ME refers to main effect; bold typeface with
* indicates p < 0.05 significance; d refers to Cohen’s d as a measure of effect size; 1–3 (n = 65), 4–6 (n = 40), 7–8
(n = 30).

3.3. Goal 2

Does providing a DPA toolkit that offers greater access to resources and requires
minimal training for teachers to implement improve teachers’ perceptions of DPA?
Table 3 shows the results of the five repeated measures ANOVAs that were conducted
for each DPA perception outcome variable: teachers’ role in DPA school programming,
DPA improves students’ mental health, DPA improves students’ physical health of students,
DPA improves students’ academic performance, and DPA improves students’ cognitive
functioning. Findings suggest that there was no change in teachers’ perceptions of their role
in DPA programming after receiving access to the toolkit, as well as no change in teachers’
perceptions of the role of DPA in student physical health, regardless of the grade level
being taught. However, there was a significant positive change in teachers’ perceptions
of the role of DPA in students’ mental health (grades 4–6 and 7–8), students’ academic
performance (grades 4–6), and students’ cognitive functioning (grades 4–6).
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Table 3. Repeated measures ANOVA and paired-samples t-test results assessing changes in teachers’
perceptions of DPA.

Outcome
Variable

Grade Level
Mean (SD)
Pre-Survey

Grade Level
Mean (SD)

Post-Survey

ME Time
(p, η2p)

ME Grade
(p, η2p)

Interaction
(p, η2p) t-Test (p, d)

Teachers’ role in
DPA programming

1–3 = 2.34 (0.62)
4–6 = 2.15 (0.59)
7–8 = 2.32 (0.54)

1–3 = 2.36 (0.63)
4–6 = 2.33 (0.53)
7–8 = 2.35 (0.66)

p = 0.246,
η2p = 0.010

p = 0.525,
η2p = 0.010

p = 0.510,
η2p = 0.010 N/A

DPA’s role in student
mental health

1–3 = 2.71 (0.46)
4–6 = 2.33 (0.57)
7–8 = 2.48 (0.46)

1–3 = 2.60 (0.58)
4–6 = 2.55 (0.50)
7–8 = 2.71 (0.46)

p = 0.062,
η2p = 0.026

* p = 0.018,
η2p = 0.058

* p = 0.03,
η2p = 0.051

1–3: p = 0.211
4–6: * p = 0.048, d = 0.41
7–8: * p = 0.05, d = 0.44

DPA’s role in student
physical health

1–3 = 2.60 (0.52)
4–6 = 2.31 (0.57)
7–8 = 2.42 (0.67)

1–3 = 2.46 (0.73)
4–6 = 2.41 (0.50)
7–8 = 2.45 (0.51)

p = 0.987,
η2p < 0.001

p = 0.304,
η2p = 0.018

p = 0.154,
η2p = 0.028 N/A

DPA’s role in student
academic performance

1–3 = 2.51 (0.54)
4–6 = 2.16 (0.55)
7–8 = 2.23 (0.63)

1–3 = 2.51 (0.67)
4–6 = 2.39 (0.55)
7–8 = 2.47 (0.57)

* p = 0.019,
η2p = 0.042

* p = 0.044,
η2p = 0.048

p = 0.178,
η2p = 0.027

1–3: p = 1.00
4–6: * p = 0.018, d = 0.42

7–8: p = 0.07

DPA’s role in student
cognitive functioning

1–3 = 2.52 (0.53)
4–6 = 2.16 (0.59)
7–8 = 2.26 (0.68)

1–3 = 2.49 (0.59)
4–6 = 2.37 (0.54)
7–8 = 2.48 (0.51)

* p = 0.029,
η2p = 0.036

* p = 0.034,
η2p = 0.050

p = 0.108,
η2p = 0.033

1–3: p = 0.727
4–6: * p = 0.009, d = 0.37

7–8: p = 0.129

Note. SD refers to standard deviation; η2p refers to partial eta squared; ME refers to main effect; bold typeface
with * indicates p < 0.05 significance; d refers to Cohen’s d as a measure of effect size; 1–3 (n = 65), 4–6 (n = 40), 7–8
(n = 30).

3.4. Goal 3

Does providing a DPA toolkit that offers greater access to resources and requires
minimal training for teachers to implement improve teachers’ confidence and enjoy-
ment in implementing DPA? Table 4 shows the results of the two repeated measures
ANOVAs that were conducted to assess changes in teacher confidence and enjoyment
implementing DPA. Findings suggest that teachers teaching all grade levels experienced a
significant increase in their confidence in implementing DPA, and those teaching grades 4–6
and 7–8 also experienced an increase in their enjoyment of implementing DPA. Additionally,
those teaching grades 4–6 had the greatest gains in confidence, while those teaching grades
4–6 and 7–8 had the greatest gains in enjoyment.

Table 4. Repeated measures ANOVA and paired-samples t-test results assessing changes in teachers’
confidence and enjoyment implementing DPA.

Outcome
Variable

Grade Level
Mean (SD)
Pre-Survey

Grade Level
Mean (SD)

Post-Survey

ME Time
(p, η2p)

ME Grade
(p, η2p)

Interaction
(p, η2p) t-Test (p, d)

Teachers’ confidence in
implementing DPA

1–3 = 2.08 (0.63)
4–6 = 1.53 (0.72)
7–8 = 1.68 (0.70)

1–3 = 2.36 (0.65)
4–6 = 2.37 (0.49)
7–8 = 2.16 (0.64)

* p < 0.001,
η2p = 0.285

* p = 0.004,
η2p = 0.079

* p = 0.004,
η2p = 0.082

1–3: * p = 0.008, d = 0.44
4–6: * p < 0.001, d = 1.39
7–8: * p < 0.001, d = 0.72

Teachers’ enjoyment of
implementing DPA

1–3 = 2.41 (0.64)
4–6 = 1.85 (0.78)
7–8 = 1.84 (0.74)

1–3 = 2.48 (0.64)
4–6 = 2.41 (0.60)
7–8 = 2.32 (0.60)

* p < 0.001,
η2p = 0.177

* p = 0.002,
η2p = 0.093

* p = 0.004,
η2p = 0.079

1–3: p = 0.415
4–6: * p < 0.001, d = 0.81
7–8: * p = 0.001, d = 0.72

Note. SD refers to standard deviation; η2p refers to partial eta squared; ME refers to main effect; bold typeface
with * indicates p < 0.05 significance; d refers to Cohen’s d as a measure of effect size; 1–3 (n = 65), 4–6 (n = 40), 7–8
(n = 30).

3.5. Goal 4

Does providing a DPA toolkit that offers greater access to resources and requires
minimal training for teachers to implement improve students’ engagement and enjoy-
ment with DPA, along with their classroom restlessness? And what is the effect of gender
on these outcomes? Table 5 shows the results of the six repeated measures ANOVAs that
were conducted to assess changes in male and female students’ engagement and enjoy-
ment with DPA, along with their classroom restlessness. Findings show that there was
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no change in male student engagement with or enjoyment of DPA after receiving access
to the toolkit and that male students in grades 7–8 found DPA the most engaging and
enjoyable compared to the other grade levels. When considering changes in male student
restlessness, however, findings showed an improvement after access to the DPA toolkit and
that this improvement was specific to male students in grades 4–6. For female students,
teachers noted that the DPA toolkit improved their engagement with and enjoyment of
DPA, irrespective of grade level. In contrast to the male students, there was no change in
female students’ restlessness after access to the toolkit.

Table 5. Repeated measures of ANOVA and paired-samples t-test results assessing changes in
male and female students’ engagement with and enjoyment of DPA, along with their classroom
restlessness.

Outcome
Variable

Grade Level
Mean (SD)
Pre-Survey

Grade Level
Mean (SD)

Post-Survey

ME Time
(p, η2p)

Main
Grade (p,

η2p)

Interaction
(p, η2p) t-Test (p, d)

Male students’ engagement
with DPA

1–3 = 2.06 (0.95)
4–6 = 2.46 (0.88)
7–8 = 2.50 (1.00)

1–3 = 2.23 (1.04)
4–6 = 2.46 (1.05)
7–8 = 2.83 (1.09)

p = 0.124,
η2p = 0.018

* p = 0.010,
η2p = 0.068

p = 0.513,
η2p = 0.010 N/A

Male students’ enjoyment
of DPA

1–3 = 1.97 (0.77)
4–6 = 2.17 (0.96)
7–8 = 2.50 (0.90)

1–3 = 2.20 (0.86)
4–6 = 2.30 (0.79)
7–8 = 2.50 (0.94)

p = 0.189
η2p = 0.013

* p = 0.029,
η2p = 0.052

p = 0.566,
η2p = 0.009 N/A

Male students’ restlessness
1–3 = 2.67 (0.94)
4–6 = 2.3 (0.88)
7–8 = 2.3 (0.75)

1–3 = 2.63 (0.83)
4–6 = 2.80 (0.72)
7–8 = 2.63 (1.00)

* p = 0.010,
η2p = 0.049

p = 0.440,
η2p = 0.012

* p = 0.042,
η2p = 0.047

1–3: p = 0.725
4–6: * p = 0.008, d = 0.62

7–8: p = 0.134

Female students’ engagement
with DPA

1–3 = 1.92 (0.84)
4–6 = 1.92 (0.78)
7–8 = 1.67 (0.92)

1–3 = 2.08 (0.82)
4–6 = 2.16 (0.89)
7–8 = 2.03 (0.97)

* p = 0.005
η2p = 0.058

p = 0.511,
η2p = 0.010

p = 0.614,
η2p = 0.007

1–3: p = 0.184
4–6: p = 0.163
7–8: p = 0.062

Female students’ enjoyment
of DPA

1–3 = 1.92 (0.76)
4–6 = 1.75 (0.87)
7–8 = 1.73 (0.74)

1–3 = 2.09 (0.79)
4–6 = 1.95 (0.78)
7–8 = 2.03 (0.93)

* p = 0.003,
η2p = 0.063

p = 0.474,
η2p = 0.011

p = 0.771,
η2p = 0.004

1–3: p = 0.078
4–6: p = 0.186

7–8: * p = 0.048, d = 0.36

Female students’ restlessness
1–3 = 2.60 (0.81)
4–6 = 2.44 (0.72)
7–8 = 2.27 (0.79)

1–3 = 2.57 (0.75)
4–6 = 2.69 (0.66)
7–8 = 2.53 (0.86)

p = 0.067,
η2p = 0.025

p = 0.345,
η2p = 0.016

p = 0.229,
η2p = 0.022 N/A

Note. SD refers to standard deviation; η2p refers to partial eta squared; ME refers to main effect; bold typeface
with * indicates p < 0.05 significance; d refers to Cohen’s d as a measure of effect size; 1–3 (n = 65), 4–6 (n = 40), 7–8
(n = 30).

3.6. Goal 5

Regarding recommendations for improving the DPA toolkit, teachers suggested more
multilingual resources, more age-appropriate resources for grades 7–8, more resources
connected to the curriculum, and more resources for neurodivergent students. Ninety
percent of teachers said that they would be using the DPA toolkit in future teaching.

4. Discussion

The current study aimed to evaluate whether classroom DPA could be improved by
providing teachers with a DPA toolkit that improved access to DPA resources and reduced
the need for teacher training on DPA implementation. Providing teachers with the DPA
toolkit improved DPA fidelity, promoted teacher confidence and enjoyment in implement-
ing DPA, and enhanced teachers’ perceptions of the benefits of DPA for a variety of student
outcomes, including mental health, academic achievement, and cognitive functioning.

In a 2020 evaluation of fidelity to the DPA policy in Ontario, researchers found that
teachers were implementing DPA for 64.5 min/week [23]. This falls below the expected
100 min/week of DPA (20 min/day for 5 days/week). The pre-survey results from the
current study showed that in 2023, DPA fidelity dropped to 48.8 min/week. However, with
access to the DPA toolkit, DPA implementation increased to 91.2 min/week. Although
this still falls slightly short of the 100 min/week goal, it is a significant improvement
compared to the last several years [24,25]. Nonetheless, these findings also emphasize that
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minimizing teacher-training requirements and improving access to DPA resources is not a
panacea for improving DPA fidelity. Further barriers such as inadequate time and physical
space [24–32] and school culture barriers [38] likely need to be addressed to adequately
meet DPA guidelines. Additionally, the observed improvement in DPA fidelity was specific
to those teaching grades 1–3 and 4–6. This is not surprising as it was more challenging to
populate the toolkit with numerous and varied physical activities for older grade levels;
most of the available resources were targeted at younger students. Indeed, classroom-based
physical activity has been shown to be more challenging to implement among pre-teens
and early teens [39,40]. Specifically, as teens develop more self-image, they often become
more self-conscious and may resist classroom physical activity due to discomfort with
their changing bodies, fear of social evaluation and judgment, and perhaps a developing
resistance to authority and rules [39–41]. This study underscores the importance of further
investigation into how physical activity can be optimally used in classrooms with older
students (12–14 years old).

Providing teachers with easily accessible and usable DPA resources significantly im-
proved their confidence and enjoyment in implementing DPA. Social Cognitive Theory [42]
and Competence Motivation Theory [43] both highlight the role of self-efficacy and enjoy-
ment in the initiation and maintenance of physical activity behaviour [44]. Although the
current study was not specifically assessing teachers’ physical activity behaviour, it was
assessing their confidence (a component of self-efficacy) and enjoyment in implementing
physical activity within their classrooms. These two theories posit that tools that improve
confidence and enjoyment in any task will support long-term behaviours. Promisingly,
both confidence and enjoyment in implementing DPA improved with access to the DPA
toolkit and thus has the potential to support long-term application.

Providing a toolkit that minimized key barriers to DPA implementation improved
teachers’ perceptions of the role of DPA in supporting student mental health, academic
performance, and cognitive functioning, especially among those teaching grades 4–6. These
findings may relate to other study results showing that male students were rated as less
restless, and female students were rated as enjoying and engaging with DPA more fol-
lowing access to the toolkit. Perhaps teachers were noting an interrelatedness between
enjoyment, engagement, restlessness, and positive cognitive and psycho-emotional out-
comes. Promisingly, teachers who used the toolkit noted that their male students were
less restless, which is a profound outcome given that males are more often described as
hyperactive in traditional classroom settings or have formal attention deficit hyperactivity
disorder diagnoses, and have challenges remaining on-task [42,43]. Importantly, these find-
ings offer much-needed teacher-centric perspectives of the benefits of classroom physical
activity, which complements previous student-centric perspectives showing the benefits
of classroom-based physical activity on academic outcomes, on-task behaviours, and joy
within the classroom [1,11,12,15,33]. These results also suggest that the DPA perceptions of
those teaching grades 4–6 may be the most important to target as they showed the greatest
shifts in DPA perceptions.

Access to the DPA toolkit did not affect several outcomes, however. First, teachers’
views of the role that they play in DPA programming did not change. Given that teachers
were self-selected into a study focused on evaluating how to improve DPA implementa-
tion, it is likely that they already had stable views of the importance of their participation.
Second, teachers’ perceptions of the role of DPA in supporting student physical health did
not change. However, this is not surprising given that the DPA policy was instituted to
improve children’s physical activity participation during the day to mitigate poor physical
health outcomes in childhood and the long term [23]. Thus, teachers likely had a good un-
derstanding of DPA’s role in supporting student physical health, leaving it less susceptible
to change from access to a DPA toolkit.
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5. Implications for School Health Policy, Practice, and Equity

The current study demonstrates that by providing teachers with adequate DPA re-
sources that minimize teacher training, there can be significant improvements in DPA
implementation with notable cognitive and psycho-emotional benefits for both teachers
and students. However, addressing these key barriers must be carried out in conjunction
with addressing additional barriers that impede DPA practice, such as time and space
restrictions and an incongruent school culture that undervalues physical activity in student
well-being [24–32,38]. Furthermore, it is evident that more resourcing needs to be directed
towards those teaching older grades (7–8), as those teaching younger grades have greater
access to more varied and plentiful options for DPA. Lastly, the current study underscores
how males and females experience DPA differently and that more research needs to be
conducted to understand their diverse experiences and develop ways to engage their
unique needs.

6. Limitations

There are several limitations to consider. First, self-selection in the study may have
inflated the value of the DPA toolkit as it is likely that the study contained teachers who
were already highly motivated to implement DPA. This baseline motivation for DPA may
not reflect all teachers’ perspectives, and thus, the efficacy of the toolkit may be specific
to teachers with high DPA motivation. Second, the high attrition rate from pre- to post-
survey may have skewed the data to be representative of highly motivated teachers rather
than the overall population. We attempted to mitigate attrition a priori using several
prescribed methods, including providing compensation, minimizing the number of follow-
ups, making the pre- and post-surveys as similar, flexible, and convenient as possible,
and sending routine reminders to prompt respondents. Third, teachers were aware that
researchers were evaluating the utility of the toolkit and may have felt pressured in the
post-survey to provide favourable ratings. Researchers tried to mitigate these risks of bias
by using neutral language during study recruitment, throughout the surveys, and when in
direct communication with participants. And fourth, our sample size, in comparison to the
researched population, was relatively modest. Despite our efforts to address this limitation
by allocating ample time for participant recruitment, it is essential to acknowledge that
the educational landscape imposes stringent time constraints on teachers, potentially
accounting for the more limited number of participants willing to enlist.

7. Conclusions

Taken together, this study provides valuable insight into the specific benefits of DPA
implementation when minimizing key barriers of inadequate teacher training and lack
of access to resources. Specifically, the DPA toolkit improved DPA fidelity, promoted
teacher confidence and enjoyment in implementing DPA, enhanced teachers’ perceptions
of the benefits of DPA for student mental health, academic achievement, and cognitive
functioning, decreased male student restlessness, and increased female student enjoyment
and engagement with DPA. Many of these improvements were most prominent among
those teaching grades 1–3 and 4–6, suggesting that they may reap the greatest benefits from
easily accessible and usable DPA resources or perhaps that older grades (7–8) may require
different resourcing to experience similar benefits. Future research aims to incorporate
teacher feedback from the current study to improve the DPA toolkit and to disseminate
it freely and widely for teacher use to support classroom physical activity and promote
children’s physical, cognitive and mental well-being.

Supplementary Materials: The following supporting information can be downloaded at
https://www.mdpi.com/article/10.3390/educsci13101060/s1, S1: Toolkit Pre-Survey. The pre and
post toolkit survey administered to participants.

https://www.mdpi.com/article/10.3390/educsci13101060/s1


Educ. Sci. 2023, 13, 1060 11 of 13

Author Contributions: H.B.: Conceptualization (equal), data curation (equal), formal analysis (equal),
investigation (equal), methodology (equal), project administration (equal), super-vision (equal),
validation (equal), visualization (equal), writing (original draft preparation and re-view and editing)
(equal). S.S.: Data curation (equal), validation (equal), writing (original draft preparation and review
and editing) (equal). B.F.: Conceptualization (equal), data curation (equal), formal analysis (equal),
funding acquisition (lead), investigation (equal), method-ology (equal), project administration (equal),
resources (equal), supervision (equal), validation (equal), visualization (equal), writing (original
draft preparation and review and editing) (lead). All authors have read and agreed to the published
version of the manuscript.

Funding: This research was supported by funding from the Social Sciences and Humanities Research
Council (award # 435-2019-0644).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of Western
University (protocol code: 12142, 20 September 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author. The data are not publicly available due to ethical restrictions.

Acknowledgments: Researchers would like to acknowledge all teacher respondents who participated
in this important work, as well as research assistants who helped with recruitment and data collection.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Dobbins, M.; Husson, H.; DeCorby, K.; LaRocca, R.L. School-Based Physical Activity Programs for Promoting Physical Activity

and Fitness in Children and Adolescents Aged 6 to 18. Cochrane Database Syst. Rev. 2013, 9. [CrossRef]
2. World Health Organization. Global Strategy on Diet, Physical Activity, and Health; World Health Organization: Geneva, Switzerland,

2004; ISBN 9789241592222.
3. Government of Canada, S.C. The Daily—Canadian Health Measures Survey: Activity Monitor Data, 2018–2019. Available online:

https://www150.statcan.gc.ca/n1/daily-quotidien/210901/dq210901c-eng.htm (accessed on 21 July 2023).
4. Story, M.; Nanney, M.S.; Schwartz, M.B. Schools and Obesity Prevention: Creating School Environments and Policies to Promote

Healthy Eating and Physical Activity. Milbank Q. 2009, 87, 71–100. [CrossRef]
5. Mahar, M.T.; Murphy, S.K.; Rowe, D.A.; Golden, J.; Shields, A.T.; Raedeke, T.D. Effects of a Classroom-Based Program on Physical

Activity and On-Task Behavior. Med. Sci. Sports Exerc. 2006, 38, 2086–2094. [CrossRef] [PubMed]
6. Trudeau, F.; Laurencelle, L.; Tremblay, J.; Rajic, M.; Shephard, R.J. Daily Primary School Physical Education: Effects on Physical

Activity during Adult Life. Med. Sci. Sports Exerc. 1999, 31, 111–117. [CrossRef]
7. McKenzie, T.L.; Feldman, H.; Woods, S.E.; Romero, K.A.; Dahlstrom, V.; Stone, E.J.; Strikmiller, P.K.; Williston, J.M.; Harsha, D.W.

Children’s Activity Levels and Lesson Context during Third-Grade Physical Education. Res. Q. Exerc. Sport 1995, 66, 184–193.
[CrossRef] [PubMed]

8. Pate, R.R.; Davis, M.G.; Robinson, T.N.; Stone, E.J.; McKenzie, T.L.; Young, J.C. Promoting Physical Activity in Children and
Youth: A Leadership Role for Schools: A Scientific Statement from the American Heart Association Council on Nutrition, Physical
Activity, and Metabolism (Physical Activity Committee) in Collaboration with the Councils on Cardiovascular Disease in the
Young and Cardiovascular Nursing. Circulation 2006, 114, 1214–1224. [CrossRef] [PubMed]

9. Carlson, J.A.; Engelberg, J.K.; Cain, K.L.; Conway, T.L.; Mignano, A.M.; Bonilla, E.A.; Geremia, C.; Sallis, J.F. Implementing
Classroom Physical Activity Breaks: Associations with Student Physical Activity and Classroom Behavior. Prev. Med. 2015,
81, 67–72. [CrossRef]

10. Goh, T.L.; Hannon, J.; Webster, C.A.; Podlog, L.W.; Brusseau, T.; Newton, M. Chapter 7 Effects of a Classroom-Based Physical
Activity Program on Children’s Physical Activity Levels. J. Teach. Phys. Educ. 2014, 33, 558–572. [CrossRef]

11. Katz, D.L. School-Based Interventions for Health Promotion and Weight Control: Not Just Waiting on the World to Change. Annu.
Rev. Public Health 2009, 30, 253–272. [CrossRef]

12. Kibbe, D.L.; Hackett, J.; Hurley, M.; McFarland, A.; Schubert, K.G.; Schultz, A.; Harris, S. Ten Years of TAKE 10!®: Integrating
Physical Activity with Academic Concepts in Elementary School Classrooms. Prev. Med. 2011, 52, S43–S50. [CrossRef]

13. McClelland, E.; Pitt, A.; Stein, J. Enhanced Academic Performance Using a Novel Classroom Physical Activity Intervention
to Increase Awareness, Attention and Self-Control: Putting Embodied Cognition into Practice. Improv. Sch. 2015, 18, 83–100.
[CrossRef]

14. Ruhland, S.; Lange, K.W. Effect of Classroom-Based Physical Activity Interventions on Attention and on-Task Behavior in
Schoolchildren: A Systematic Review. Sports Med. Health Sci. 2021, 3, 125–133. [CrossRef]

https://doi.org/10.1002/14651858.CD007651.pub2
https://www150.statcan.gc.ca/n1/daily-quotidien/210901/dq210901c-eng.htm
https://doi.org/10.1111/j.1468-0009.2009.00548.x
https://doi.org/10.1249/01.mss.0000235359.16685.a3
https://www.ncbi.nlm.nih.gov/pubmed/17146314
https://doi.org/10.1097/00005768-199901000-00018
https://doi.org/10.1080/02701367.1995.10608832
https://www.ncbi.nlm.nih.gov/pubmed/7481079
https://doi.org/10.1161/CIRCULATIONAHA.106.177052
https://www.ncbi.nlm.nih.gov/pubmed/16908770
https://doi.org/10.1016/j.ypmed.2015.08.006
https://doi.org/10.1123/jtpe.2014-0068
https://doi.org/10.1146/annurev.publhealth.031308.100307
https://doi.org/10.1016/j.ypmed.2011.01.025
https://doi.org/10.1177/1365480214562125
https://doi.org/10.1016/j.smhs.2021.08.003


Educ. Sci. 2023, 13, 1060 12 of 13

15. Watson, A.; Timperio, A.; Brown, H.; Best, K.; Hesketh, K.D. Effect of Classroom-Based Physical Activity Interventions on
Academic and Physical Activity Outcomes: A Systematic Review and Meta-Analysis. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 114.
[CrossRef]

16. Álvarez-Bueno, C.; Pesce, C.; Cavero-Redondo, I.; Sánchez-López, M.; Garrido-Miguel, M.; Martínez-Vizcaíno, V. Academic
Achievement and Physical Activity: A Meta-Analysis. Pediatrics 2017, 140, e20171498. [CrossRef]

17. Bedard, C.; St John, L.; Bremer, E.; Graham, J.D.; Cairney, J. A Systematic Review and Meta-Analysis on the Effects of Physically
Active Classrooms on Educational and Enjoyment Outcomes in School Age Children. PLoS ONE 2019, 14, e0218633. [CrossRef]
[PubMed]

18. Sneck, S.; Viholainen, H.; Syväoja, H.; Kankaapää, A.; Hakonen, H.; Poikkeus, A.-M.; Tammelin, T. Effects of School-Based
Physical Activity on Mathematics Performance in Children: A Systematic Review. Int. J. Behav. Nutr. Phys. Act. 2019, 16, 109.
[CrossRef]

19. Harvey, S.B.; Hotopf, M.; Øverland, S.; Mykletun, A. Physical Activity and Common Mental Disorders. Br. J. Psychiatry 2010,
197, 357–364. [CrossRef]

20. Rodriguez-Ayllon, M.; Cadenas-Sánchez, C.; Estévez-López, F.; Muñoz, N.E.; Mora-Gonzalez, J.; Migueles, J.H.; Molina-García, P.;
Henriksson, H.; Mena-Molina, A.; Martínez-Vizcaíno, V.; et al. Role of Physical Activity and Sedentary Behavior in the Mental
Health of Preschoolers, Children and Adolescents: A Systematic Review and Meta-Analysis. Sports Med. 2019, 49, 1383–1410.
[CrossRef] [PubMed]

21. Stanton, R.; Happell, B.; Reaburn, P. The Mental Health Benefits of Regular Physical Activity, and Its Role in Preventing Future
Depressive Illness. Nurs. Res. 2014, 4, 45–53. [CrossRef]

22. Provincial Policies | PlaySport. Available online: https://www.playsport.net/why-physical-activity/provincial-policies
(accessed on 21 July 2023).

23. Martyn, L.; Bigelow, H.; Graham, J.D.; Ogrodnik, M.; Chiodo, D.; Fenesi, B. A Mixed Method Investigation of Teacher-Identified
Barriers, Facilitators and Recommendations to Implementing Daily Physical Activity in Ontario Elementary Schools. BMC Public
Health 2022, 22, 1986. [CrossRef]

24. Allison, K.R.; Vu-Nguyen, K.; Ng, B.; Schoueri-Mychasiw, N.; Dwyer, J.J.M.; Manson, H.; Hobin, E.; Manske, S.; Robertson, J.
Evaluation of Daily Physical Activity (DPA) Policy Implementation in Ontario: Surveys of Elementary School Administrators
and Teachers. BMC Public Health 2016, 16, 746. [CrossRef] [PubMed]

25. Allison, K.R.; Philipneri, A.N.; Vu-Nguyen, K.; Manson, H.E.; Dwyer, J.J.M.; Hobin, E.; Ng, B.; Li, Y. School and Classroom Effects
on Daily Physical Activity (DPA) Policy Implementation Fidelity in Ontario Classrooms: A Multi-Level Analysis. BMC Public
Health 2018, 18, 802. [CrossRef]

26. Strampel, M.; Martin, L.; Johnson, M.J.; Iancu, H.D. Teacher perceived barriers and potential solutions to implementing daily
physical activity in elementary schools. Phys. Health Ed. J. 2014, 1, 14–22.

27. Brown, K.M.; Elliott, S.J. It’s Not as Easy as Just Saying 20 Minutes a Day’: Exploring Teacher and Principal Experiences
Implementing a Provincial Physical Activity Policy. Univers. J. Public Health 2015, 3, 71–83. [CrossRef]

28. Erwin, H.E.; Beighle, A.; Morgan, C.F.; Noland, M. Effect of a Low-Cost, Teacher-Directed Classroom Intervention on Elementary
Students’ Physical Activity. J. Sch. Health 2011, 81, 455–461. [CrossRef]

29. Goudeau, S.; Baker, B.; Garn, A.C. Teacher Perceptions of Barriers to Implementing a School-Based Physical Activity Club:
A Qualitative Investigation. Glob. J. Health Phys. Educ. Pedagog. 2014, 3, 256–296.

30. Howie, E.K.; Newman-Norlund, R.D.; Pate, R.R. Smiles Count but Minutes Matter: Responses to Classroom Exercise Breaks.
Am. J. Health Behav. 2014, 38, 681–689. [CrossRef]

31. McMullen, J.; Kulinna, P.; Cothran, D. Chapter 5 Physical Activity Opportunities During the School Day: Classroom Teachers’
Perceptions of Using Activity Breaks in the Classroom. J. Teach. Phys. Educ. 2014, 33, 511–527. [CrossRef]

32. Stylianou, M.; Kulinna, P.H.; Naiman, T. ‘. . .because There’s Nobody Who Can Just Sit That Long’: Teacher Perceptions of
Classroom-Based Physical Activity and Related Management Issues. Eur. Phys. Educ. Rev. 2016, 22, 390–408. [CrossRef]

33. Ma, J.K.; Mare, L.L.; Gurd, B.J. Classroom-Based High-Intensity Interval Activity Improves off-Task Behaviour in Primary School
Students. Appl. Physiol. Nutr. Metab. 2014, 39, 1332–1337. [CrossRef] [PubMed]

34. Facts about Elementary and Secondary Education | Ontario.Ca. Available online: http://www.ontario.ca/page/facts-about-
elementary-and-secondary-education (accessed on 21 July 2023).

35. Dinkel, D.M.; Lee, J.M.; Schaffer, C. Examining the Knowledge and Capacity of Elementary Teachers to Implement Classroom
Physical Activity Breaks. Int. Electron. J. Elem. Educ. 2016, 9, 182–196.

36. Dinkel, D.; Schaffer, C.; Snyder, K.; Lee, J.M. They just need to move: Teachers’ perception of classroom physical activity breaks.
Teach. Teach. Educ. 2017, 63, 186–195. [CrossRef]

37. Kenyon, G.S. Six Scales for Assessing Attitude toward Physical Activity. Res. Q. Am. Assoc. Health Phys. Educ. Recreat. 1968,
39, 566–574. [CrossRef]

38. Lanningham-Foster, L.; Foster, R.C.; McCrady, S.K.; Manohar, C.U.; Jensen, T.B.; Mitre, N.G.; Hill, J.O.; Levine, J.A. Changing the
School Environment to Increase Physical Activity in Children. Obesity 2008, 16, 1849–1853. [CrossRef] [PubMed]

39. Crone, E.A.; Dahl, R.E. Understanding Adolescence as a Period of Social–Affective Engagement and Goal Flexibility. Nat. Rev.
Neurosci. 2012, 13, 636–650. [CrossRef]

https://doi.org/10.1186/s12966-017-0569-9
https://doi.org/10.1542/peds.2017-1498
https://doi.org/10.1371/journal.pone.0218633
https://www.ncbi.nlm.nih.gov/pubmed/31237913
https://doi.org/10.1186/s12966-019-0866-6
https://doi.org/10.1192/bjp.bp.109.075176
https://doi.org/10.1007/s40279-019-01099-5
https://www.ncbi.nlm.nih.gov/pubmed/30993594
https://doi.org/10.2147/NRR.S41956
https://www.playsport.net/why-physical-activity/provincial-policies
https://doi.org/10.1186/s12889-022-14359-3
https://doi.org/10.1186/s12889-016-3423-0
https://www.ncbi.nlm.nih.gov/pubmed/27502505
https://doi.org/10.1186/s12889-018-5720-2
https://doi.org/10.13189/ujph.2015.030204
https://doi.org/10.1111/j.1746-1561.2011.00614.x
https://doi.org/10.5993/AJHB.38.5.5
https://doi.org/10.1123/jtpe.2014-0062
https://doi.org/10.1177/1356336X15613968
https://doi.org/10.1139/apnm-2014-0125
https://www.ncbi.nlm.nih.gov/pubmed/25263695
http://www.ontario.ca/page/facts-about-elementary-and-secondary-education
http://www.ontario.ca/page/facts-about-elementary-and-secondary-education
https://doi.org/10.1016/j.tate.2016.12.020
https://doi.org/10.1080/10671188.1968.10616581
https://doi.org/10.1038/oby.2008.282
https://www.ncbi.nlm.nih.gov/pubmed/18535550
https://doi.org/10.1038/nrn3313


Educ. Sci. 2023, 13, 1060 13 of 13

40. Fenesi, B.; Graham, J.D.; Crichton, M.; Ogrodnik, M.; Skinner, J. Physical Activity in High School Classrooms: A Promising
Avenue for Future Research. Int. J. Environ. Res. Public Health 2022, 19, 688. [CrossRef]

41. Blakemore, S.-J.; Choudhury, S. Development of the Adolescent Brain: Implications for Executive Function and Social Cognition.
J. Child Psychol. Psychiatry 2006, 47, 296–312. [CrossRef]

42. Bandura, A.; Adams, N.E.; Beyer, J. Cognitive processes mediating behavioral change. J. Pers. Soc. Psychol. 1977, 35, 125–139.
[CrossRef] [PubMed]

43. Harter, S. Self-perception profile for children. Hisp. J. Behav. Sci. 1985. [CrossRef]
44. Eather, N.; Morgan, P.J.; Lubans, D.R. Social Support from Teachers Mediates Physical Activity Behavior Change in Children

Participating in the Fit-4-Fun Intervention. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 68. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ijerph19020688
https://doi.org/10.1111/j.1469-7610.2006.01611.x
https://doi.org/10.1037/0022-3514.35.3.125
https://www.ncbi.nlm.nih.gov/pubmed/15093
https://doi.org/10.1037/t05338-000
https://doi.org/10.1186/1479-5868-10-68

	Introduction 
	Materials and Methods 
	Participants 
	Instrumentation 
	DPA Toolkit 
	Surveys 
	Physical Activity in the Classroom 
	Perceptions of DPA 
	Weekly DPA Log 

	Procedure 
	Data Analysis 

	Results 
	Demographic Information 
	Goal 1 
	Goal 2 
	Goal 3 
	Goal 4 
	Goal 5 

	Discussion 
	Implications for School Health Policy, Practice, and Equity 
	Limitations 
	Conclusions 
	References

