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Abstract

Background: Children with disabilities often engage in less than the recommended amount of daily physical
activity (PA). Classroom-based PA breaks are a favourable method of promoting PA for children. However,
evaluations of these programs in specialist schools are scarce, with even less research into their feasibility and
acceptability. This may hinder effective implementation and program scalability. This pilot study investigated the
feasibility and acceptability of implementing a classroom-based PA break program in Australian specialist school
classrooms, using the Australian Joy of Moving (AJoM) program.

Methods: Forty primary/junior classes and their teachers across five specialist schools implemented the AJoM
program for eight weeks as the intervention group within a pilot cluster randomised controlled trial. A mixed-
methods design investigated classroom teachers’ (N = 22; 6 males, 16 females) perspectives of the feasibility and
acceptability of the program after implementation through semi-structured telephone interviews (n = 7 teachers),
qualitative survey responses (n = 18 teachers) and quantitative survey items (n = 19 teachers). Qualitative data were
analysed using predominantly deductive thematic analysis. Quantitative data were analysed using descriptive
statistics.

Results: Classroom-based PA breaks may be feasible for getting children with disabilities more active at school.
However, considerable variation exists in teachers’ perception of the AJoM experience. While several teachers indicate
that the program content could be pertinent for their class, common divergences in perceptions of feasibility and
acceptability appear to relate to the age and developmental level or needs of the students in the class.

Conclusions: This study provides preliminary evidence for the feasibility and acceptability of implementing classroom-
based PA breaks in specialist schools. However, results demonstrate the importance of (1) allowing a high level of
flexibility in the design and implementation of programs to meet the varying needs of class groups and (2) providing a
large variety of resources to cater to the heterogeneity of the children.
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Trial registration: This trial was prospectively registered with the Australian New Zealand Clinical Trials Registry
(ACTRN12619000193178) on 11 February 2019.
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Background
The 2020 World Health Organisation guidelines recom-
mend that all children, including those with disabilities,
engage in at least an average of 60-min of moderate-to-
vigorous physical activity (MVPA) per day and limit the
amount of time spent engaged in sedentary behaviour
[1]. Engagement in physical activity (PA) is associated
with a myriad of developmental benefits in physical,
emotional, individual, social, intellectual and even finan-
cial domains, as outlined in the Human Capital Model
proposed by Bailey and colleagues [2]. That is, PA is a
means that can contribute to “whole child” development
[3]. However, many children with disabilities do not en-
gage in sufficient levels of daily PA and spend a large
amount of time in sedentary activities [4–6]. Physical in-
activity increases the risk of experiencing poor health
outcomes and is therefore a major public health issue
[7]. Given children with disabilities are subject to high
rates of adverse secondary conditions including physical
(e.g., obesity) [8] and psychological (e.g., emotional and
conduct problems) [9] health difficulties, Anderson and
Heyne [10] demonstrate the “amplified” importance of
ensuring these children experience the benefits of PA.
Therefore, programs targeting the physical and psycho-
logical health of children with disabilities by increasing
PA would be of benefit, possibly more so than for typic-
ally developing children.
Children with disabilities experience numerous bar-

riers to participation in community-based PA such as
unsuitable environments, low perceived levels of com-
munity supportiveness and inexperience of coaches in
including children with disabilities [11–14]. This sug-
gests that other settings may be particularly important
for supporting children with disabilities to participate in
PA. Indeed, these children have been shown to depend
on their school setting to participate in PA more than
typically developing peers [15]. For example, Einarsson
et al. [15] found that children with disabilities were more
active during school time compared to after school,
whereas there was no statistical difference for typically
developing children. Thus, the school setting is a critical
venue for children with disabilities to engage in PA [16].
Majority (approximately 89%) of students with disabil-

ity in Australia attend a mainstream school [17] (which
enrol children with and without disability) with specialist
education services and supports to assist, if required
[18]. However, a small portion of children with disabil-
ities around the world attend specialist schools, which,

for the purposes of this research, refer to schools that
enrol only students with disabilities or special needs
[18]. For example, approximately 9% of children with
special educational needs in England [19], 3% of students
supported by the Individuals with Disabilities Education
Act in the United States [20] and 12% of students with
disability in Australia [17] attend specialist schools. In
Victoria, Australia, it is up to the family to choose
whether a child with disability attends a mainstream or
specialist school [21]. Victorian specialist schools are
specifically designed, resourced and staffed to support
children with disabilities that may have high needs, with
class groups generally being smaller than those in main-
stream schools and formed according to children’s abil-
ities and educational needs [18, 22].
Research suggests that children with disabilities gener-

ally spend little time at school doing MVPA, only 50% of
the approximately 30 min done by typically developing
peers [15]. Additionally, while research on PA engage-
ment in Australian specialist schools is limited, Sit and
colleagues [23] found that students ranging from child-
hood to young adulthood at specialist schools in Hong
Kong spent only 4% of the school day in MVPA and
26% in light PA. MVPA was also limited during active
opportunities such as Physical Education (PE; 13% of the
class), recess (9%) and lunch breaks (5%) [23]. Youth
(aged 6–23 years) were further found to spend 70% of
the school day being sedentary [23]. Although research
indicates that both children with disabilities and typically
developing children spend large portions of the school
day being sedentary, it may be particularly necessary to
increase PA opportunities at school for children with
disabilities, given they participate in less PA at school
compared to typically developing peers despite being
more reliant on the school setting to accrue PA [15].
Moreover, low amounts of PA and high amounts of sed-
entary behaviour appear to have independent negative
effects on a range of health outcomes for all individuals
[24], although, this is an issue of “amplified importance”
for children with disabilities [10]. Given children spend
much of their waking time at school, the provision of
additional school-based PA programs may be valuable in
strengthening attempts to increase PA engagement for
children with disabilities [25–27], which may assist in re-
ducing adverse health effects.
A promising method of increasing in-school PA is

through the use of classroom-based PA. Classrooms are
well-placed to support PA participation given the
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considerable portion of time students spend in this set-
ting [28]. Moreover, classroom-based PA fits within
State and national initiatives around the world to in-
crease children’s PA [29, 30]. Notably, classroom-based
PA programs not only attempt to increase PA but can
also interrupt prolonged sitting time [27]. They have
been widely implemented in mainstream schools and
have shown to contribute to several benefits including
health- (e.g., for PA levels) and academic-related (e.g.,
for classroom behaviour and academic achievement)
benefits (e.g., [31–34]). As such, literature suggests that
classroom-based PA should be viewed by schools as best
practice [35]. Classroom-based PA can be implemented
in various forms including active lessons (i.e., integrating
PA into academic content) or active breaks (e.g., brief
stand-alone PA sessions between or during academic
lessons) [28].
Brief classroom-based PA breaks (e.g., 5–10min; often

referred to as ‘active breaks’ or ‘movement breaks’) are
particularly attractive to teachers given the time con-
straints they often operate under [36], and have the po-
tential to increase children’s PA in both mainstream and
specialist schools [27, 34]. Literature demonstrates the
feasibility and acceptability of implementing PA breaks
in mainstream classrooms (e.g., [37, 38]). Notably,
McMinn et al. [39] and Mazzoli et al. [27] demonstrate
the potential for classroom-based PA breaks to also be
used with children with disabilities and special educa-
tional needs. However, literature identifies differences
between mainstream and specialist schools that indicate
why classroom-based PA breaks implemented in main-
stream schools may not necessarily transfer to specialist
schools. For example, specialist schools utilise specia-
lised, intensive instruction [40] and have significant het-
erogeneity between students [41]. Differences in
environments and developmental age of students may
also influence the implementation of classroom-based
PA breaks. Indeed, McMinn et al. [39] and Mazzoli et al.
[27] identified factors to be considered before imple-
menting classroom-based PA breaks with children with
disabilities and special educational needs including their
various needs (e.g., in relation to cognitive functioning),
level of physical and emotional development, and poten-
tial apprehension towards new activities. These consider-
ations align with the postulates of the Universal Design
for Learning (UDL) framework, which state that no two
students are the same and that learning should be tai-
lored to individual students [42].
It is therefore not appropriate to directly apply what is

known about classroom-based PA breaks in mainstream
schools to specialist schools. This demonstrates the im-
portance of understanding the landscape of classroom
PA in specialist schools separately. A systematic map-
ping review of class time PA programs that have been

implemented in specialist school settings revealed that
only 11 out of 34 programs identified had been imple-
mented through short (≤ 20min) sessions and only
seven of these were delivered by the classroom teacher
[43]. Additionally, the review found that class time PA
programs in specialist schools of any length had not
been extensively evaluated, identifying only 23 programs
involving a PA component that had been evaluated, four
of which were implemented through brief sessions by
the classroom teacher [43], representing an active break.
Thus, further evaluation of PA break programs in spe-
cialist school classrooms is required to advance the lim-
ited evidence base and inform classroom practice.
Moreover, to the best of our knowledge, only one

study has specifically investigated the feasibility of an ac-
tive break in specialist schools [38]. That is, while studies
have evaluated outcomes associated with children par-
ticipating in brief class time PA sessions in specialist
classes (see [43]), Mazzoli and colleagues [38] were the
first to conduct a feasibility study of an active break in a
specialist school. The active break consisted of a cogni-
tively challenging motor task, whose feasibility seems
lower in specialist compared to mainstream schools, but
may increase if motor tasks are tailored to children’s
specific needs [38]. Understanding whether a practice is
feasible plays an important role in scaling-up program
implementation for widespread adoption in special edu-
cation [44], and is therefore vital to progressing this field
of research. Additionally, the implementation and suc-
cess of classroom-based PA programs is significantly in-
fluenced by the decisions of classroom teachers [35].
Thus, limited research into the feasibility and acceptabil-
ity of these activities from the teachers’ perspective in
specialist schools is a considerable gap in current
literature.
To summarise, (a) literature describes factors to be

considered before implementing classroom-based PA
breaks in specialist schools including children’s physical
and emotional development and apprehension towards
new activities [39], (b) the implementation and evalu-
ation of classroom-based PA breaks in specialist schools
to date is limited, and (c) feasibility evaluations are par-
ticularly lacking, hindering the ability to understand
whether programs are scalable. Given this, the current
research evaluates the feasibility and acceptability of
implementing a classroom-based PA break program in
specialist schools. Specifically, the Australian Joy of
Moving (AJoM) program will be implemented, as it is a
novel and psychologically-focussed classroom-based PA
break program containing elements aligned with the im-
plementation considerations identified by McMinn and
colleagues [39]. For example, the AJoM program con-
tains psychoeducation emphasising the benefit of PA for
psychological wellbeing using storybooks, which provide
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a visual support that could assist with students’ anxiety
and apprehension of transitioning to a new activity [45,
46]. The program also takes a flexible approach to
implementing movement activities to allow tailoring to
the developmental abilities of the class.
The aim of this pilot study is to investigate the feasibil-

ity and acceptability of implementing a classroom-based
PA break program in Australian specialist primary/jun-
ior school classrooms (which consist of students ap-
proximately 5–12 years of age). This research is
conducted alongside a trial of the AJoM program in
mainstream primary schools after undergoing some
adaptation. Since literature indicates that classroom-
based PA break programs developed for mainstream
schools may not directly transfer to specialist schools, a
distinct evaluation of feasibility and acceptability is war-
ranted. Additionally, this research may inform consider-
ations required for the future use of these programs and
subsequent efficacy and effectiveness studies necessary
to scale classroom-based PA break programs with chil-
dren attending specialist schools.

Methods
Study design and setting
Although this research was part of a larger pilot cluster
randomised controlled trial, the study reported here
used a mixed-methods design to investigate teachers’ ex-
perience with the program post-implementation and
therefore reports data from the intervention group only.
Thirty-four specialist schools in Victoria, Australia were
invited to take part in the study. Nine of these schools
(catering for students aged between 5 and 18 years) pro-
vided principal consent. Five were allocated to receive
the AJoM program and form the settings for this study.
These specialist schools primarily cater for students with
mild to profound intellectual disabilities. While, collect-
ively, the schools cover the full range of intellectual dis-
ability, each school has its own eligibility criteria
regarding severity. Although schools had both primary/
junior and secondary/senior level classes, only the pri-
mary/junior classes were eligible for the study, as the
AJoM program was not designed for secondary school
students. There were 55 primary/junior classes across
the five participating schools.

Participants
In an attempt to attain the largest possible sample size
to understand the practicalities of implementing
classroom-based PA breaks in diverse specialist schools,
all primary/junior classroom teachers at consenting
schools were invited to participate, and no minimum en-
rolment criterion per school was imposed. Classes often
had educational support staff in addition to the class-
room teacher. However, given the presence of education

support staff may have been inconsistent across each
class at participating schools, and it was expected that
classroom teachers would deliver the program in most
instances, only classroom teachers were involved in the
research. Forty classroom teachers across the five
schools consented for their class to take part. Teacher
consent permitted all students in the class to participate
in the program as part of their school routine (N = 340
students across 40 classes). The number of students in
each participating class ranged from 4 to 12, with classes
most commonly containing nine students. The students
were aged approximately 5–12 years and commonly ex-
perienced more than one condition. For example, autism
and intellectual disability was frequently reported among
children involved in the broader research.
A total of 22 classroom teachers (n = 6 males, n = 16

females; years worked as a teacher M = 13.61) provided
feasibility and acceptability data to be analysed in the
current study (school 1: n = 3 teachers; school 2: n = 7
teachers; school 3: n = 3 teachers; school 4: n = 6
teachers; school 5: n = 3 teachers).

Procedures
Ethics approval to conduct this study was given by the
Deakin University Human Research Ethics Committee
(2018–179) and the Department of Education and
Training (DET), Victoria (2018_003791). This program
was also supported by School Sport Victoria, a body gov-
erned by DET that provides school sport programs. All
methods were carried out in accordance with the Dec-
laration of Helsinki. To recruit schools throughout Feb-
ruary–June 2019, details of specialist schools within 80
km of the university with at least 100 students enrolled
were collected. Eligible schools were compiled into a
randomly ordered list to be contacted via phone and
email. To increase recruitment rates, the distance and
minimum enrolment criteria were extended after ap-
proaching the first round of schools. Thirty-four schools
were contacted in total. Other recruitment methods in-
cluded presenting the program at a specialist school
principals’ meeting. Schools specifically for children with
physical disabilities and Special Developmental Schools
(a type of specialist school that generally caters for stu-
dents with moderate to severe intellectual disability [18])
were not included in the initial list to be contacted by
researchers, as it was believed that the program may re-
quire further adaptation before being appropriate for
these schools. However, if principals of these schools
expressed interest after hearing about the program, they
were eligible to enrol.
A researcher (CE) visited interested schools to present

the program, either firstly to only leadership staff or dir-
ectly to all teachers, at the discretion of the school. Ul-
timately, the program was presented to classroom
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teachers who were provided with a plain language state-
ment as an invitation to enrol themself and their class.
Interested teachers provided written informed consent,
consistent with the Declaration of Helsinki. For the pur-
poses of this paper, teachers completed an online survey
approximately 4–6weeks after implementing the program.
The same teachers were also invited to complete a semi-
structured telephone interview during the 4–6-week period.
Telephone, rather than face-to-face, interviews were con-
ducted for feasibility reasons. These evaluations were part
of a larger data collection process involving parents and
children beyond the scope of this study (see the trial regis-
tration for details ACTRN12619000193178). Survey data
were collected and managed using REDCap electronic data
capture tools hosted at Deakin University [47, 48].

Intervention
The AJoM program is a classroom-based psychoeduca-
tional PA break program developed by researchers in
consultation with psychologists, teachers/educators,
principals, disability experts and PA/health experts. It is
based on a previously evaluated Joy of Moving (JoM)
program developed by Pesce and colleagues (e.g., see [3,
49, 50]), which promotes whole child development
through designed PA games in an enriched PE program.
Modifications to the original JoM program were made,
including adopting a brief classroom active break design
(and consequently employing different PA games) and
incorporating a unique method of fostering competen-
cies in the ‘life skills’ domain of whole child develop-
ment, particularly emotional regulation. That is, while
children’s emotion regulation development (e.g., man-
aging negative emotions) was originally embedded in PA
games in the JoM program, in the AJoM program, psy-
choeducational storybooks are delivered to introduce the
notion that PA can be a useful strategy when experien-
cing negative emotions. The AJoM program has two
core ideologies. First, ‘Any movement is good move-
ment’, which also relates to the original JoM approach
where children’s exploration and divergent discovery of
ways to perform activities is encouraged, and second,
‘Moving helps us feel good’. Thus, AJoM aims to pro-
mote children’s enjoyment of any PA while encouraging
realisation of the connection between PA and psycho-
logical wellbeing (i.e., encouraging a ‘mind-body’ con-
nection). The dual-component AJoM program is
implemented for 10-min, four days per week for eight
consecutive weeks of a school term. It is administered by
classroom teachers in the form of an active break during
their general curriculum time and designed to be an
addition to existing programs (e.g., PE classes) and break
periods (e.g., recess), rather than replacing current PA
opportunities.

The first component involves providing psychoeduca-
tion using brief (12 page) picture storybooks developed
specifically for this program based on the cognitive be-
havioural model [51]. Accordingly, a connection between
thoughts, emotions and behaviour is demonstrated by
portraying PA as a strategy to address or regulate emo-
tions. There are eight similar storybooks, one for each
week of the program. Seven correspond to emotions
(i.e., angry, annoyed, bored, disappointed, sad, scared,
worried) and the eighth emphasises inclusivity in PA
(i.e., that everyone can move in their own way). Teachers
are asked to read the same storybook twice per week at
a minimum. The second component involves the class
engaging in a movement activity of the teacher’s choice
for approx. 8–10 min, four times per week. The move-
ment component adopts a play-based approach centred
on the concept of ‘deliberate play’ described in Pesce
et al.’s [52] JoM educational program and originally pro-
posed by Côté and Hay [53]. That is, teachers were en-
couraged to implement activities that were regulated but
also allowed children to explore how to play, with the
underlying purpose of having fun. Teachers were pro-
vided with several activity cards; some contained well-
known activities (e.g., Simon Says, Bobs and Statues),
while others were adapted from classroom active break
resources available online (e.g., ‘Energizers’ [54, 55]), or
from the original JoM collection [52]. While some activ-
ities could include academic concepts, these movement
activities were intended to be delivered separately to aca-
demic learning, in line with the active break design. Each
activity card contained possible modifications to extend
or simplify the activity and was broadly categorised to
assist teachers in choosing an appropriate activity at the
time. Categories included ‘cheerful’ (e.g., dance se-
quences and playful games), ‘calm’ (e.g., stretching),
‘confident’ (e.g., sport inspired activities) and ‘connected’
activities (i.e., require collaboration between students).
To allow further flexibility, teachers could opt to imple-
ment other movement activities previously used with the
class (if applicable) but were asked to ensure that activ-
ities met the AJoM principles of getting children mov-
ing, being fun, non-competitive and classroom-based
(although teachers could take the students outdoors).
Teachers attended a training session (approx. 20 mins)

presented by the first author (a doctoral [psychology]
student, who was trained and supervised by a team that
included clinical psychologists with extensive experience
in training and in educational settings for children with
disabilities) at their school prior to beginning the pro-
gram. During the training, teachers were given an AJoM
resource kit containing the storybooks, activity cards, a
program manual and a logbook (to capture the way the
AJoM program was implemented in their class). All re-
sources were also available online. Teachers were trained

Emonson et al. BMC Public Health           (2022) 22:40 Page 5 of 19



in the program ideologies and objectives, administration
of materials and possible inclusive strategies to get chil-
dren involved. Presentation slides covering the training
content were provided to a leading teacher if there were
classroom teachers who could not attend the session.

Measures
Feasibility and acceptability were assessed using mixed-
methods sources collected after teachers implemented
the program; see Table 1 for a description. Feasibility in
the current study largely considers whether future use of
the AJoM program is viable, for example, whether
teachers perceive the program to be doable, relevant and
sustainable, whether there is demand for the program,
whether it is practical and whether it can be imple-
mented and integrated sufficiently in the classroom [56].
Acceptability considers participants’ reactions to the
AJoM program, such as the program’s perceived appropri-
ateness, whether there are intentions to continue using it
and participants’ satisfaction [56]. The investigation of
feasibility and acceptability and the outcomes to evaluate
each component were guided by five ‘areas of focus’ and
associated ‘outcomes of interest’ in a feasibility design
framework proposed by Bowen and colleagues [56] and
previously used by Mazzoli et al. [38]. Our ‘feasibility’ con-
cept encompasses the demand, implementation, practical-
ity and integration ‘areas of focus’ of the framework. Our
‘acceptability’ concept encompasses the framework’s ac-
ceptability component only [56].

Data analysis
Quantitative data were analysed using descriptive statistics
to evaluate aspects of feasibility and acceptability. Analyses
were conducted using IBM SPSS Statistics (version 26).
Qualitative analysis began with interview recordings being
transcribed by a professional transcription service. Tran-
scripts were checked for accuracy by the first author and
uploaded to NVivo 12 Plus (QSR International) for

analysis. Two researchers deductively coded the tran-
scripts using key concepts from the definitions of feasibil-
ity and acceptability developed for this study (described
above). See Table 2 for a list and description of the feasi-
bility and acceptability codes used. Coding began with two
transcripts (29% of the interview data) to check for inter-
rater reliability. Discussions were had regarding discrepant
coding until interrater reliability was achieved (Cohen’s
kappa > 0.8). Sections of transcripts allocated to the codes
were then analysed to identify sub-domains by one coder.
This was reviewed by the second coder. Transcripts were
also analysed inductively by the two coders to identify
additional feasibility-related domains in the data that
could not be coded with the existing framework. This re-
sulted in “Suggestions for improvement” becoming an
additional domain not addressed by the other ‘areas of
focus’. The same coding framework and analytical ap-
proach was then applied to the open-ended survey data
after responses were exported from the database and
uploaded to NVivo 12 Plus. Data from this analysis was
used to supplement findings from the interviews. The
overall process was undertaken in line with the six the-
matic analysis steps proposed by Braun and Clarke [59].

Results
Of the 22 teachers that provided data, seven completed the
semi-structured interview, 18 provided qualitative survey
responses regarding program perception and 19 completed
quantitative program perception questions. Four teachers
completed all measures, including both qualitative sources
(i.e., the interview and qualitative survey questions), results
of which are reported together. See Fig. 1 for a visual over-
view of the number of teachers that completed each meas-
ure or combination of measures. Results of the quantitative
program perception questions demonstrate that the AJoM
program was perceived positively (see Fig. 2). For a deeper
exploration into teachers’ perceptions of the AJoM pro-
gram, 21 unique teachers were either involved in the semi-

Table 1 Mixed Methods Measures of Program Feasibility and Acceptability

Source Content Measurement

Teacher post-program online survey Eight quantitative items adapted from the Toybox-study [57, 58]
regarding teacher perception of the AJoM program and experience
with implementation (see Fig. 2 for the items).

A 5-point scale from
‘strongly disagree’ to
‘strongly agree’.

Six custom open-ended (qualitative) survey questions regarding
implementation barriers, strengths/weaknesses of the AJoM program,
likelihood of continued use, activities commonly used, suggested
improvements and other currently operating programs.

Written response

Teacher semi-structured phone
interview (post-program)

Seven interview questions:
How did you find using the program with your class?
Do you see any difference in the way you interact with your students?
Are there any aspects of the program that you preferred to use?
Did the program stimulate any discussion about mind-body connection?
Overall, did you find the program useful? In what way?
Can you imagine integrating this program in your teaching practice?
Do you have any suggestions for improvements to the program?

Interview transcript
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structured interview or completed qualitative survey ques-
tions. Findings from these sources are combined in the de-
tailed qualitative analysis of feasibility and acceptability
below. This analysis enables insight into teacher percep-
tions of each element of the dual-component program,
which can help to understand whether the novel AJoM
model is useful in implementing classroom-based PA
breaks in specialist schools.

Acceptability
Appropriateness
Teachers provided a range of perceptions regarding the
appropriateness of the program’s (a) design and struc-
ture, (b) storybooks, and (c) movement activities, as ex-
plored below.

Appropriateness of the program design and structure
Most teachers interviewed (n = 6) and a few survey re-
spondents (n = 3) indicated aspects of the AJoM design
and structure that were appropriate for specialist pri-
mary/junior school classrooms. Some found the organ-
isation of AJoM PA breaks (i.e., the storybook and the
movement activities) helpful and considered the “…
strong structure for movement breaks …” a program
strength (Survey-Teacher-10 [S-T-10]). The repetitive
aspect (particularly in the storybooks) was also considered
appropriate and important to help the students under-
stand the concepts: “the repetitive nature of the books was
great - kids liked the familiarity, and reinforced their
learning (especially about endorphins)” (S-T-2). Some fur-
ther noted that their students recited the repetitive ele-
ments of the books, “… the kids were almost ringing it off
themselves …” (Interview-Teacher-4 [I-T-4]).
However, a couple of interviewees (n = 2) and a few

survey respondents (n = 4) indicated areas of the pro-
gram design that were less appropriate for their class.
For example, it was noted that while the repetition
within the books is good, repeating the same book mul-
tiple times per week would not be effective for an

Table 2 Deductive Codes Used in Qualitative Analysis

Focus Areaa Code Brief Description

Acceptability Codes

Acceptability Appropriateness Evidence of the suitability of the program (i.e., its structure and activities) for the
specialist school setting and students.

Satisfaction Evidence of participant satisfaction (including enjoyment, approval, liking, usefulness etc.)
or discontent.

Intention to continue using AJoM Evidence of intentions for future use of the program.

Feasibility Codes

Practicality Practicality Evidence regarding environmental and time considerations related to conducting the
program, and level of disruption caused by doing the program.

Demand Demand for the program Evidence of the importance of movement breaks for students and reasons why
movement breaks are needed.

Relevance to current practice Evidence that the school/class already does activities similar to AJoM.

Integration Integration degree Evidence of whether the program fits within the school routine.

Sustainability Evidence of still using resources at the time of the interview or survey (i.e., post program
completion).

Implementation Doability Evidence that activities related to the movement break were or weren’t executed during
the program period.

Implementation degree Evidence related to how the activities were implemented (e.g., easy, difficult, facilitators,
barriers to implementation etc.).

a ‘Focus area’ refers to the relevant ‘key area of focus for feasibility studies’ proposed by Bowen et al. [56]

Fig. 1 Venn Diagram Outlining the Number of Teachers that
Completed Each Measure in this Study
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upper-primary class (i.e., students aged approximately
10–12 years), suggesting the current design may better
suit junior-primary students (i.e., students aged approxi-
mately 5–9 years). Similarly, S-T-13 said that a student
“… became bored with the repetitiveness after the second
book”. More generally, some teachers showed concern
for the appropriateness of the program for students with
higher needs and those that do not engage in regular
programs. For example, I-T-5 said “… I think there could
be room for some consultation with like, a special devel-
opmental education person …” and S-T-13 said “It does
not cover all abilities.”. Taken together, this suggests that
while fitting for some groups, aspects of the program de-
sign may require adaptation to suit a wider range of clas-
ses and specific needs.

Appropriateness of the storybooks Several teachers
interviewed (n = 4) and a few survey respondents (n = 3)
indicated appropriateness of the storybooks for their stu-
dents. For example, S-T-7 commented, “I loved the books
I thought they were a perfect level for all of primary
really.”. Other teachers indicated that the stories seem to
be at an appropriate level for students, as students were
able to read the books themselves. Furthermore, I-T-1
indicated that the storybook activity was an appropriate
task for their class to do and for the students to engage
with, as “… they [students] all sit and listen to the stories,
and they love listening to that book.”.
However, it was suggested that the storybooks may

not be suitable for all students. Three teachers suggested

that they could be more detailed for upper-primary stu-
dents: “The stories for the year 5/6’s were tolerated but
were a bit below them. They could have handled a more
complex story about needing to move for different rea-
sons.” (S-T-6). Conversely, two teachers indicated that
young students and those with complex needs may have
had difficulty comprehending the story, with one sug-
gesting to have “… a quite simplified version of the story
to use with kids that have complex learning needs and
complex communication needs.” (I-T-5). It was also sug-
gested that linking the books to currently utilised cur-
riculums (e.g., the Zones of Regulation, which is a
framework that helps students think about their feelings,
and gain strategies for self-regulation and emotional
control [60]) may improve understanding. One teacher
further indicated that the mode of psychoeducation (i.e.,
storybooks) may not be appropriate for students to en-
gage with, as the class do not often sit as a group for ac-
tivities. Thus, it appears that the appropriateness of the
AJoM storybooks is associated with established class-
room practices, class dynamics and learning readiness,
where they currently seem most appropriate for classes
familiar with activities such us group ‘mat time’. Varia-
tions of each book and flexibility in the mode of delivery
may be required to meet the needs of a wider range of
classes.

Appropriateness of movement activities About half of
the teachers (n = 11) mentioned a variety of factors that
suggest the movement activities are appropriate. One

Fig. 2 Quantitative Question Responses Demonstrating Teacher (n = 19) Perceptions of the AJoM Program

Emonson et al. BMC Public Health           (2022) 22:40 Page 8 of 19



teacher indicated that the activities were familiar to the
students. Other teachers described particular activities
provided in the AJoM program that they frequently used
and why they were suitable for the class (e.g., they were
simple games, easy to learn, provided students with ap-
propriate instruction, or conversely, less structured ac-
tivities were more engaging). More generally, a teacher
mentioned that “… the exercises are suitable for a variety
of age groups.” (S-T-6), while another stated “There
wasn’t that many that we had to kind of go, ‘No, that’s
not going to work.’” (I-T-7).
Nevertheless, despite describing activities that were

used, nine participants (in n = 2 interviews and n = 8 sur-
vey responses) also suggested that certain movement ac-
tivities provided in AJoM may not be suitable for all
students. Some teachers indicated that this was to do
with age, “Some of the suggested ideas in the [A]JoM
package were too advanced for our young students.” (S-
T-1). Another teacher described finding extra resources
(e.g., music videos) to pair with the movement activities
when the general instruction/modelling suggested on the
activity card may not have been sufficiently engaging for
students. Furthermore, despite acknowledging that sev-
eral activities did work, I-T-7 explained that “There were
some of the activities that weren’t really relevant for my
classroom or my school setting,” due to the activity com-
plexity and students’ needs. This was also noted in the
survey responses, with teachers commenting that activ-
ities were not suitable for some student’s abilities. Rea-
sons included that some activities were too complicated,
required too much memory power or were not suitable
for the children’s physical abilities. Thus, while most
teachers were able to find appropriate activities to use
with their students, the development of additional re-
sources and provision of further adaptation suggestions
may allow the program to offer extra tasks that connect
more meaningfully to more students.

Satisfaction
Teachers demonstrated a range of views, from high sat-
isfaction with the overall AJoM program to low satisfac-
tion. Teachers also noted satisfaction with specific
elements of the program and ‘conditional’ satisfaction,
described below.

High satisfaction Ten teachers (across n = 6 interviews
and n = 5 surveys) demonstrated approval or fondness of
the overall program. This was noted from the teacher
perspective, “A very well thought out and planned pro-
gram.” (S-T-18), and child perspective, “My class loved
it.” (I-T-2). Teachers also expressed the usefulness of the
program, and an overall sense of appreciation, “We
thank everyone involved with this program for thinking of

this and making a difference to these kids and for their
lives.” (I-T-4).

Low satisfaction In addition to demonstrating satisfac-
tion, a couple of teachers interviewed (n = 2) and a few
survey respondents (n = 3) demonstrated some dissatis-
faction. Furthermore, an additional survey respondent
mostly expressed discontent. Dissatisfaction may have
been related to implementation expectations not align-
ing with outcomes, “I think the transfer of the message
both in instructions and the stories was not as well re-
ceived as I thought it might be.” (I-T-5). Discontent also
related to students lack of enjoyment of some elements,
for example, “Students found some [of] the activities a bit
boring and would ask for a different activity.” (S-T-4),
and the lack of suitability for all students.

Specific and conditional satisfaction Seventeen
teachers (across all interviews and n = 14 surveys) dem-
onstrated satisfaction with a specific aspect of the pro-
gram, such as the design or a particular resource.
Additionally, four interviewees and a survey respondent
suggested that further approval may depend on certain
circumstances or conditions, such as the type of teacher,
how the resources are used, time factors or the type of
class. For example, “Some of the other activities were a
little too difficult for my students to understand or follow
but in saying that, fabulous for other classes!” (S-T-18).
See Additional file 1 for further quotes that exemplify
these ideas.

Intention to continue using AJoM
Twelve teachers (across n = 5 interviews and n = 10 sur-
veys) demonstrated intent to continue using the pro-
gram when asked. For example, S-T-9 wrote: “Would
love to continue to use it as a regular part of classroom
activities”. Teachers also demonstrated interest in either
(a) using additions to the program in the future, if the
program is extended, “Happy to do anything in the fu-
ture that you propose or plan.” (I-T-4), or (b) using the
program with a new class in the future, “… I plan on
using the books next year with my new class as a pro-
gram and trying it all again.” (I-T-2). However, in six
survey responses, teachers explained that they were ei-
ther uncertain whether they would continue to use the
program, “I am unsure, it would depend on the nature of
the class and their understanding levels.” (S-T-5), or in-
dicated that they do not intend to deliver the full pro-
gram (e.g., will only use particular elements of the
program or only implement it once per week).
Overall, while it is evident that there are components

of the program that require adaptation to be acceptable
for more classes, the variety of positive reactions from
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teachers demonstrate an element of acceptability of the
AJoM program.

Feasibility
Practicality
While S-T-14 commented that “The short time element
required is perfect and does not encroach on the chil-
dren’s valuable learning time”, three interviewed
teachers reported time difficulties related to delivering
the program, such as being time poor. I-T-5 suggested
that the actual implementation may be time consuming,
“… to use it for a movement break, kind of bringing them
together to read the book is quite a bit of time in itself,
and then to go out and do the activity.”. Additionally, a
survey respondent reported that time constraints were a
challenge, explaining that it was difficult to implement
the program on days where students attended other spe-
cialist programs. Furthermore, two teachers indicated
that delivering the program in its current form may be
disruptive for their class. For example, S-T-7 said,
“When it was time they would leave (abscond) so I would
only have 1 or 2 students.”. Notably, no teachers raised
space/environment constraints as an issue.

Demand

Demand for the program Teachers demonstrated de-
mand for the program by describing the importance of
(a) movement breaks and (b) emotional learning for
their class.

Importance of movement A few teachers (n = 3)
expressed that students need movement or movement is
important for them. For example, “I think, regardless of
the setting students need them [movement breaks].” (I-T-
7). One also highlighted the particular importance for
children at specialist schools, “I think the program is
vital, to be quite honest, and more so in the special needs
area which is where I’m teaching.” (I-T-4). Four teachers
(including the three that expressed the importance of
movement) noted a variety of reasons for using move-
ment breaks, including for management reasons, to give
students a break and break down lessons to increase en-
gagement, and to accommodate students’ needs, espe-
cially for very active students, “… I’ve got some kids with
quite a bit of energy and can’t sit for too long, so the
movement and stuff is quite important to us.” (I-T-5).
This importance indicates that some perceived demand
for the AJoM program may exist.

Importance of emotional learning Two interviewed
teachers also indicated the importance of emotional
learning, which may be another feature that generates
demand for the AJoM program. One teacher stated “…

I’m always looking for books that have relevance to the
feelings.” (I-T-3), while another mentioned the import-
ance of a social and emotional learning program already
provided by the school. A survey respondent further in-
dicated the prominence of emotional learning, com-
menting that “The stories on different emotions were
really great and students have enjoyed listening to them
and we do it quite often as and when required.” (S-T-4),
suggesting that demand for these learnings or conversa-
tions exists. The AJoM program may therefore be of
interest to specialist schools, as it addresses concepts
that appear to be valued by some teachers and important
for students.

Relevance to current practice Teachers demonstrated
that the AJoM program appears relevant to their current
practice by describing existing use of similar activities/
programs including (a) movement in the classroom, and
(b) other programs related to AJoM concepts, both of
which are explored below. This may further suggest
teachers’ interest in using the AJoM program, thus pos-
sibly indicating demand for the program.

Previous use of movement in the classroom Most
interviewed teachers (n = 5) commented that they had
used movement breaks in the classroom prior to the
AJoM program. For example, “With my class, even before
we started Joy of Movement [sic] Program, we did a
movement break...” (I-T-1). This was also seen in two of
their survey responses. Interestingly, three teachers
noted that their previous movement breaks were either
not conducted in an organised or consistent fashion, or
contained less variability in the activities than the AJoM
breaks. Furthermore, four of the five teachers that had
used movement breaks previously indicated that imple-
menting the AJoM program was not too different from,
or complements, existing classroom practice. Survey re-
sponses were less conducive to reporting previous class-
room practice, as teachers were asked about their use of
current programs (i.e., after the AJoM program). While
teachers did report use of movement breaks in their sur-
vey responses, it is less clear whether these were imple-
mented prior to AJoM. Nonetheless, the previous use of
movement reported by several teachers could infer fur-
ther demand for, and feasibility of, the AJoM program.

Use of other related programs that suggests interest in
AJoM Fifteen teachers (across n = 4 interviews and n =
14 surveys) mentioned other programs being used and
areas of focus for schools and teachers that align with
key concepts in the AJoM program. These included re-
laxation/meditation programs, the Zones of Regulation
curriculum [60], school emphasis on behaviours and
emotions, and active/sports programs (e.g., dance
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classes, daily run/walk in the school grounds etc.). For
example, I-T-3 said “With our school, I think it’s really,
it’s probably more significant because there’s a huge em-
phasis on behavioural management and we’re always
looking for different ways for the children to understand
their emotions.”. This further suggests that the AJoM
content may be associated with interests of schools and
teachers, indicating that the program could be feasible
for use in the specialist school setting and perhaps even
likely to be used.
Thus, conceptually, the AJoM program seems relevant

to specialist schools, with the core concepts and goals
appearing to fit the culture of schools. Demand for the
AJoM program may therefore exist, given the import-
ance and considerable prior use of movement breaks,
and the value of learning emotional and other aligned
concepts. However, it is important to consider that, as
previously mentioned in ‘appropriateness’, there may be
instances where the program’s methodology is less
aligned with established teaching practices in some
classes.

Integration

Integration degree While the above narrative suggests
that the AJoM program may integrate into classrooms,
as teachers’ evidence considerable prior use of move-
ment breaks, the below demonstrates where and how
teachers may fit the program into the school day or class
routine. When asked specifically about the possibility of
integrating the program into ongoing teaching practice,
several interviewed teachers (n = 5) believed that they
would or could imagine integrating the program.

Potential to fit class schedules Half the teachers (n =
11) provided evidence of the program potentially inte-
grating in their class schedule. Some indicated that
movement breaks can fit their routine by highlighting
the number of times their class does them per day, “Our
class typically has 2-3 timetabled movement breaks per
day with changes depending on student need.” (S-T-5).
Some teachers specifically reported where and how
movement activities fit their schedule by describing
where movement breaks are positioned in their time-
table, “10min active breaks within the classroom in the
morning sessions …” (S-T-3). Others reported using
movement if students are not attentive, have been sitting
for a long time or in between lessons, “… usually we
have two activities together, like reading and writing, so
what we do is, when we finish reading, then we give them
a 10 minute break, a movement break.” (I-T-1). While
teachers did not state that each of these instances were
specific to AJoM implementation or involved imple-
menting the program as a whole (i.e., movement

combined with storybooks), it demonstrates instances
where movement breaks could fit with class schedules,
which may also be able to include the AJoM storybooks
on selected occasions. Indeed, when describing their pre-
vious use of movement breaks, I-T-7 said, “We still had
them at the same time as what we did when we were
doing The Joy of Moving.”, indicating that AJoM breaks
were able to fit into existing movement break periods.
Some teachers (n = 6 of the 11 noted above) did de-

scribe the AJoM resources being used, demonstrating
possible integration specific to AJoM. For example, “And
I was doing that twice a week – reading the book twice a
week and doing the program almost every day …” (I-T-
6). Similarly, I-T-1 reported that the program became
part of their timetable, and S-T-14 wrote “… we have an
action-packed curriculum, but we can always find the 5-
10 minutes required to implement this program.”. Inter-
estingly, a teacher also described the program being used
with individual students in response to their needs. For
example, during the study period, if a student felt frus-
trated, they would read an AJoM storybook and then do
a movement activity until they felt ready to re-join the
class. While not necessarily intended to be used indi-
vidually, this exemplifies another way in which teachers
may integrate the program for meaningful use in this
setting. The above evidence, along with some teachers
noting that the program was not too different from their
current classroom practice (as previously discussed),
may indicate that the AJoM program could integrate
sufficiently into class schedules.

Integration challenges Several teachers (n = 8) also de-
scribed factors that may hinder successful integration
into the school structure. These included time factors
(mentioned previously in ‘practicality’) and specific class
practices (i.e., not often sitting together as a group, as
noted previously in ‘appropriateness’). Additionally, S-T-
3 reported experiencing difficulty introducing a new pro-
gram into their existing class routine, “The most challen-
ging aspect was changing my morning routine to fit in
the Joy of Movement [sic] program with my class who are
highly autistic and like their set daily routine.”. Other
difficulties related to staffing, where the absence of
school leaders or classroom teachers could create inte-
gration challenges by impacting areas of the general cur-
riculum (making it difficult to integrate additional
programs) or routine. While this is not amendable or
specific to the AJoM program, it does present a consid-
eration for ensuring consistent integration of the pro-
gram. Relatedly, S-T-7 explained that consistent
integration was not successful, due to placing emphasis
on other areas of the students learning, “Towards the
end of term it dropped off in class as honestly we were to
[sic] busy focusing on behaviours.”.
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Sustainability Four teachers provided evidence of still
using the AJoM activities during their interview (i.e.,
after program completion), indicating sustainability of
the program. This was demonstrated for the overall pro-
gram, “And even if the thing is over we’re still doing it …”
(I-T-1), as well as specific aspects of the program, such
as movement, “I already still like to do a 5-10-minute
activity, moving activity during the day with the kids …”
(I-T-2), or storybooks, “We have continued to use the
stories in our movement break …” (I-T-7). Just one
teacher explicitly reported an aspect that was not being
used anymore “I’m not using the books anymore. I’m just
using the … just, you know, just talking them through it
verbally …” (I-T-2). This may suggest that while the
tasks themselves are sustainable, the AJoM program may
require additional resources (particularly storybooks, to
avoid repeating the same eight) if it is to be used by
teachers long-term. Sustainability was not mentioned by
teachers in their survey responses, and it is not possible
to know whether the remaining interviewed teachers
were still using program resources. Nevertheless, the
element of sustainability portrayed supports the ability
to integrate the program into the school system.
Taken together, although not without challenges, there

is evidence to support being able to integrate classroom-
based PA breaks in the school routine. However, further
research would be useful to better gauge the ability of
more teachers to integrate the AJoM activities, particu-
larly in relation to adherence to the prescribed dosage.

Implementation

Doability All interviewees demonstrated at least one
element of the AJoM program (i.e., movement or story-
books) that was able to be done. Additionally, most survey
respondents (n = 17) provided evidence of activities that
were commonly used. Most teachers (n = 20) indicated
that doing a movement activity was possible by describing
the use of either an activity provided in the AJoM package,
“Sometimes it is Simon Says, which they enjoy, or it’s the
Chicken Dance …” (I-T-1), or an external activity, some of
which involved unstructured activities, while others com-
monly involved music, for example, “… copying move-
ments on YouTube music videos, such as Jack Hartmann’s
Count to 100.” (S-T-2). Several teachers (n = 10) also dem-
onstrated that the storybook component was doable. For
example, “Sometimes I read it three times, but it was basic-
ally twice, you know. Once I think at the beginning and
then another time at the end of the week.”. (I-T-4).
However, seven teachers also reported being restricted

in their implementation of some activities. Most instances
were related to elements previously discussed as lacking
appropriateness. For example, some movement activities
provided in the AJoM package were not able to be done

by all classes, with one teacher explaining that they “… did
not use any activities from AJoM.” (S-T-13), as many were
not applicable to the students’ abilities. While teachers are
not required to use every (or any) activity provided and
are permitted to use their own activities, revising some ac-
tivities could provide classes with more options and in-
crease the accessibility of the program. Additionally, of
note, the program was not always done as intended and
therefore may have deviated from the program aims. For
example, one teacher reported that it was “… used as a lit-
eracy tool as opposed to, you know, movement and dance
and addressing the emotions.” (I-T-3).

Implementation degree

Ease of implementation Several interviewees (n = 5) in-
dicated that the program was easy to implement and
identified facilitators of implementation. Facilitators in-
cluded the program being relatively simple, “The pro-
gram’s pretty straight forward.” (I-T-7), the teacher being
familiar with movement breaks, “Oh it was very easy to
implement for me because I’m doing that anyway” (I-T-
4) and having variety in the activities, “… you could eas-
ily find activities that suited everyone. And most of the
activities you could easily scale up or scale down, if
needed.” (I-T-7). Elements that were easy or simple to
implement were also identified in the survey responses
(n = 5), with most focussing on specific movement activ-
ities. For example, in describing commonly used activ-
ities, S-T-18 said “We repeated these activities quite a lot
as they were familiar and easy to follow. My students
struggle with too many instructions or ‘rules’ so it was
nice to keep it simple.”.

Additional implementation considerations Four inter-
viewed teachers mentioned additional factors, including
resources and teacher attitudes, which may influence the
way the program is implemented. Regarding resources,
I-T-1 mentioned support staff being involved with
implementing the program, although this appears to
have been used most when implementing the program
with individual students. Additionally, as indicated previ-
ously, teachers mentioned frequently using songs or
music videos in their implementation of the program,
for example:

… I was able to find kind of like, a letter, or like a
music video kind of thing, where it modelled some-
one writing out the letters with their arms or their
feet or whatever, and so it kind of gave them [stu-
dents] something a bit to connect to … (I-T-5).

This was echoed in several (n = 5) survey responses,
“We commonly engaged in action songs, both with or
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without the support of videos/ songs on YouTube.” (S-T-
1). While not prescribed as requirements of the pro-
gram, it is worth noting these factors that may facilitate
easier implementation or greater student engagement in
the program. Similarly, S-T-1 described creating extra
resources that were vital to successful implementation
and therefore must be considered for future iterations of
the program, “In order to get the program working more
effectively, I was required to make up my own class vi-
suals to give students understanding, provide choice and
to enable a more predictable routine.”.
One interviewee commented on the influence that

teacher attitudes may have on program implementation,
noting:

If the teacher embraces it, the kids will read that
and see that they really enjoy it as well, it’s more
likely to be – it will be much more effective and
more likely to be done consistently in an enjoyable
way. (I-T-4).

Challenges to implementation related to program
design. Despite several teachers noting that the program
was easy to implement, four (across n = 3 interviews and
n = 1 survey) also reported aspects of the program design
and instruction that created potential implementation
barriers. Most related to previously mentioned time
challenges, “… sometimes the 10 minutes seemed a bit
long on days when there is a lot of physical activity any-
way …” (S-T-2). Furthermore, despite indicating that the
program content specifically was easy to administer, I-T-
3 indicated that the program instructions may contribute
to overall implementation challenges or confusion. Add-
itionally, I-T-3 said “But with that said, it was something
where, yeah I would have liked to have spent more time
with knowing how to roll it out. Because I was just left
up to my own devices.”. This could contribute to the pro-
gram not being implemented as intended (as described
above). Therefore, the training presentation and manual
provided may need to be reviewed to ensure instructions
are as clear as possible to support teachers.
Challenges to implementation specific to teachers or

the class. Again, while various teachers mentioned that
the program was easy to implement, just over half (n =
12) identified teacher and class specific circumstances
that created barriers to implementation. Most related to
elements that were previously covered in the discussion
of ‘appropriateness’ (e.g., too much repetition of story-
books for an upper-primary class, some movement activ-
ities being too difficult for students), suggesting that
some areas of implementation may lack feasibility with
particular groups. Another challenge was engaging and
motivating students. S-T-2 said it was “difficult to get all
students involved if some decided they didn’t want to do

it …” . Moreover, while not prescribed by the program,
I-T-3 suggested that a lack of collaboration with col-
leagues may be a barrier to successful implementation,
“… with the other, my colleagues, we never discussed
what we did.”.
Overall, while the implementation findings above sug-

gest that the activities involved in the AJoM program
can be delivered in several classes, further adaptations to
overcome the noted difficulties could increase the suc-
cess of implementation and increase the accessibility of
the program in the classes that had more significant
challenges.

Suggested improvements
Teachers were also given the opportunity to provide
suggestions for improvement to the program in the
interview and survey, providing further insight into how
they perceive the program.
Three teachers (in n = 2 interviews and n = 2 surveys)

suggested changes related to the movement activities.
For example, the program could include resources (e.g.,
sensory materials) to engage students that are not inter-
ested in doing a particular activity chosen for the class,
as explained by I-T-1: “Some children don’t like yoga,
when everyone’s doing yoga, but I cannot say that ‘No, we
are not going to do this’ so change to something else.
Maybe engage those kind of students with some other
material …” . The inclusion of ‘hands-on’ and sensory
activities may also engage children with a wider range of
physical abilities, as suggested by S-T-10, “Sensory activ-
ities (finger play, manipulating objects, etc.) perhaps to
some of our less active (due to physical limitations)
students.”.
Several interviewees (n = 4) and a couple of survey re-

spondents (n = 2) suggested changes related to the psy-
choeducation component. This included creating a video
version of the storybooks and designing more books,
“Maybe a variety of more books, because those books are
really beautiful …” (I-T-1), which in fact indicates a
positive perception of the program. Other areas for im-
provement were previously mentioned in the discussion
of ‘appropriateness’ (i.e., reduce repetitiveness and create
more detailed and simplified versions of the books).
A few interviewed teachers (n = 3) and survey respon-

dents (n = 5) suggested changes related to the program
design/set-up, some of which were previously identified
as implementation considerations and challenges (i.e.,
remove the time requirement, review instructions and
paperwork for clarity, and include visuals to help stu-
dents with routine and communication). Additionally,
although consultation with specialist school staff was
undertaken during program development, a teacher indi-
cated that further consultation may be necessary to in-
crease appropriateness for more students. Other
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suggestions included introducing indigenous elements,
having an optional participation tracking chart for stu-
dents, matching movement activities with the storybooks
and demonstrating an AJoM session prior to teachers
beginning implementation, “Maybe a demonstration
with the class so that the standard is set and all teachers
are under the same impression of what is expected.” (S-
T-18).
Notably, some teachers who suggested improvements

also expressed positive perceptions about the program.
For example, I-T-6 said “I think it’s perfect. It’s wonderful
if people can do it.” but went on to suggest removing the
time requirement. Additionally, five teachers indicated
that there were no changes they would make, demon-
strating satisfaction with the program’s current form.
Five survey respondents did not answer this question.

Discussion
The aim of this pilot study was to investigate the feasi-
bility and acceptability of implementing a classroom-
based PA break program in Australian specialist pri-
mary/junior schools. Using a novel program (the AJoM
program), this study demonstrates preliminary evidence
for the feasibility and acceptability of implementing
classroom-based psychoeducational active breaks in sev-
eral specialist classes. However, variation exists between
teachers’ perceptions, with common divergences in per-
ceptions appearing to relate to the age and developmen-
tal level or needs of the class. This demonstrates the
importance of allowing extensive flexibility in classroom-
based PA break programs.

Acceptability
A variety of positive perceptions indicate there is evi-
dence for a degree of acceptability of the AJoM program.
Most teachers expressed satisfaction with at least one
element of the program, reported that they would rec-
ommend the program to a colleague and several voiced
students’ enjoyment of the activities. Intent to continue
using the program was also demonstrated both qualita-
tively and quantitatively. Some teachers that were unsure
if they would continue using the program expressed that
this depended on the nature of their class, signifying ac-
ceptability in some classes but not others. Appropriate-
ness was also only demonstrated for some classes. This
appeared to relate mostly to the age of the students (i.e.,
less appropriate for some of the youngest and oldest stu-
dents) or student ability (i.e., less appropriate for stu-
dents with high needs). This aligns with the only other
feasibility study of active breaks in specialist schools to
our knowledge, which also found that appropriateness
may be related to age [38]. Although their study ex-
plored cognitively challenging active breaks, Mazzoli
et al. [38] found that the tasks were more appropriate

for children of later chronological age but developmental
age of 6–8 years. Importantly, most teachers that com-
pleted the quantitative program perception questions in
the current study agreed that the AJoM program ‘was
easy to adapt to our class’. Therefore, while some modi-
fications would be useful, it appears that even in the pro-
gram’s current form, many teachers were able to tailor
the program appropriately to their class.
While some challenges to acceptability identified in

this study (i.e., age appropriateness of activities) have
been previously acknowledged as factors to consider in
implementing school-based PA in both specialist and
mainstream schools [38, 61], other factors, such as chal-
lenges related to the appropriateness of the tasks for stu-
dents’ abilities, may be more relevant to specialist
schools [39]. This might be explained by the notion that
the optimal challenge point in PA differs according to
children’s motor development level, as children with
motor difficulties may require higher executive control
to perform motor tasks than those without [62]. Given
the heterogeneity of students at specialist schools, it
seems important to identify and accommodate various
optimal challenge thresholds, perhaps at the class level,
to ensure a balance between task difficulty and ability
[38, 62]. This relates not only to the movement tasks but
also storybooks to increase the appropriateness of
classroom-based psychoeducational PA breaks. Results
of the current study indicate that it may also be relevant
to consider appropriateness with respect to the level of
repetition of activities. While repetition may assist in
optimising learning in some classes, in others, it could
diminish perceived variety, which has been shown to
predict autonomous motivation [63].

Feasibility
Findings also demonstrate preliminary feasibility of the
program. No teachers expressed that the AJoM concepts
are irrelevant to their students. In fact, many reported
prior use of programs containing similar concepts, dem-
onstrating potential demand for, and the utility of, AJoM
in these classrooms. Additionally, the program appears
to be practical for some teachers to implement, as none
that completed the quantitative program perception
questions agreed that it ‘was too long’ and no environ-
mental/space issues were discussed. However, time con-
straint challenges were described qualitatively,
challenging feasibility for some teachers. Time also ap-
peared to challenge the ability of some teachers to inte-
grate the PA breaks, along with other factors (e.g., staff
absence and specific class characteristics). Nevertheless,
integration was feasible in some instances, with a few
teachers demonstrating how they integrate sessions into
their routine and others demonstrating sustainable use.
Furthermore, no teachers disagreed that the AJoM
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program ‘fits well within the daily school routine’. Not-
withstanding challenges, findings also show that it is
possible for several teachers to sufficiently implement
the program. This was seen qualitatively, where some
teachers indicated that the program or activities were
easy to implement. Quantitatively, no teachers agreed
that the program ‘has far too many components to im-
plement’ or ‘caused a lot of extra work’, suggesting that
implementation was not overly complex. However, there
were barriers to implementation and elements of the
program that were not able to be done in some classes,
indicating that modifications would be useful.
Some challenges to feasibility identified in this study

have been previously acknowledged as potential barriers
to school-based PA. These include time constraints, lack
of student engagement/motivation and disrupting or un-
settling the class environment [28, 36, 61, 64–66]. How-
ever, it is worth acknowledging differences in
implementation between mainstream and specialist
schools that may contribute to feasibility. While previous
literature suggests that activities requiring few materials
and minimal preparation are generally preferred by
teachers [36, 66], the teachers in our study didn’t seem
concerned about using additional resources (e.g., songs,
videos) in their activities. This aligns with findings of
McMinn and colleagues [39], where several of the class-
room PA tasks judged as most suitable for children with
special educational needs included music or song. Inter-
estingly, in a study by Stylianou et al. [67] where
classroom-based PA resources were provided in several
modalities, teachers preferred a packet of activity ideas
over DVDs and links to online resources. Whereas in
our study, teachers often chose to use songs and online
videos as well as, or instead of, the activity instruction
cards provided that largely required no equipment. Only
one special education teacher was included in the study
by Stylianou et al. [67]. This supports the idea that in-
corporating PA in classrooms would differ between
mainstream and specialist schools, and may relate to the
utility of visual supports for children with disabilities
[45]. Indeed, the use of visual aids such as storyboards
and routine boards contributed to the feasibility of
implementing a 30-min school-based exercise interven-
tion for children with moderate-to-severe intellectual
disability in a study by Bellamy et al. [26]. Thus, perhaps
the time and effort expended setting-up visual resources
(e.g., online music videos and routine boards) is worth-
while to increase student engagement in specialist
classes.

Recommendations
Overall, findings demonstrate that while there is evi-
dence for the classroom-based psychoeducational PA
program to be feasible and acceptable in specialist

schools, variation exists in teachers’ experiences. Thus,
the primary recommendation of this research is that a
flexible approach to design and implementation of
classroom-based PA breaks that puts choice and variety
at the core of the program be adopted to allow for highly
tailored classroom PA. Other important recommenda-
tions emerging from this study that should be consid-
ered in designing and implementing future classroom-
based active break programs in specialist schools include
(1) program design must include extensive collaboration
with special education teachers and experts, (2) visual
aids (e.g., storyboards) could be provided to assist classes
with adjusting and understanding the routine, (3) it
would be useful to build demonstrations into teacher
training sessions and ensure instruction materials are as
clear as possible to further support teachers.
In line with the primary recommendation, the import-

ance of flexibility in the delivery and level of tasks was a
recurring idea identified in the results of this study
across the AJoM intervention components. This con-
firms what we would expect in a setting with consider-
able heterogeneity at both the student and class levels
[41]. This recommendation would provide the flexibility
required to coincide with the complexity of specialist
schools from two angles, (1) empowering teachers to de-
cide how to best adapt the program to meet the needs of
their class in terms of dose, how, and when the program
is implemented, and (2) providing a large variety of re-
sources in differing formats to cater to varying ages and
needs of the children. This recommendation aligns with
the UDL framework, which encourages the use of flexi-
bility in classrooms to provide appropriate accommoda-
tions and supports for all students [68]. Indeed, the UDL
framework recommends using multimodal methods to
present material, engage children with material and
allow children to demonstrate skills [68]. This approach
also supports opportunities to accommodate differing
optimal challenge points for children at specialist
schools. Some examples of applying this flexibility in
practice could include (1) ensuring movement activities
have ample modification options as well as a wide var-
iety of tasks, including object manipulation, (2) provid-
ing supplementary resources that appear to be
commonly used with movement activities (e.g., songs or
video demonstrations of each activity) on a host website,
(3) in the AJoM program specifically, allowing teachers
to choose between providing psychoeducation content
using a simplified animation video (to possibly assist
with engagement where it is difficult to gather for a
story) or a more detailed book (to appeal to older
students).
Prior literature supports the importance of designing

programs that can be adapted to meet the needs of dif-
ferent student populations to encourage effective
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implementation [36, 69] and indicates that a bespoke ap-
proach is required to facilitate PA participation for chil-
dren with disabilities [70]. This also aligns with findings
of Mazzoli et al.’s [38] feasibility study of active breaks
in specialist schools, which demonstrate that a cogni-
tively challenging motor task may be feasible if tailored
to the specific needs of students. Promisingly, it appears
that many teachers in our study were able to apply the
elements of flexibility in the AJoM design to tailor com-
ponents to their class, for example, by choosing activities
that engaged students most if some were deemed boring,
or using their own movement games if those provided
were not suitable. Flexibility was also acknowledged
quantitatively, with most teachers disagreeing that the
program ‘was not very flexible’. Although the UDL
framework is not intended only for children with disabil-
ities, specialist school teachers may be particularly famil-
iar with applying UDL principles and therefore utilising
flexibility to adapt programs, given highly individualised
planning is characteristic of special education [40].
Nevertheless, the results of this study extend current
knowledge to more clearly recommend that flexibility
should cover all aspects of a classroom-based active
break program (e.g., dose, teacher implementation and
all resources).
This recommendation also seems applicable to

classroom-based active break programs designed for
mainstream schools. Indeed, Watson and colleagues [71]
found that flexibility around implementation and usage
frequency may be necessary for classroom active breaks
in mainstream schools. Given many children with dis-
abilities attend mainstream schools, extensive flexibility
in classroom-based active breaks, including flexibility in
resources and in delivery options, may encourage more
effective participation of all children. However, given
previous research has found that teachers often prefer
activities with minimal equipment and preparation [36,
66], further research is required to understand whether
providing a variety of supportive resource options (e.g.,
songs, music videos, object manipulation) would be feas-
ible for teachers at mainstream schools. Further research
would also be useful to better understand whether the
use of these resources impacts feasibility associated with
time constraints in specialist schools.

Strengths, limitations and future research
This study adds to limited knowledge of the feasibility
and acceptability of classroom-based PA breaks in spe-
cialist schools and investigates a novel program that
combines both physical and psychological health con-
structs in a naturalistic intervention for children with
disabilities. However, it is not without limitations. Firstly,
given a whole school approach was not required upon
enrolment to the study, participating classes may be

biased towards teachers that value PA breaks, already
conduct them, or thought the program would be suitable
for their class after attending the recruitment presenta-
tion. This may limit the ability to truly understand feasi-
bility and acceptability. Secondly, a similar bias may be
evident in the quantitative program perception questions
and semi-structured interviews. Given only 19 teachers
completed the quantitative questions and all perceived
the program quite positively, it is possible that the
teachers with favourable views of PA breaks chose to re-
spond while others did not. Additionally, interview data
represent teachers from only two schools. While qualita-
tive survey responses represent all five schools, it would
be insightful to have in-depth interview data from
teachers at more schools. Thirdly, although schools that
cater for students with mild to profound intellectual dis-
ability were involved with this study, this did not include
any Special Developmental Schools (a type of specialist
school that generally caters for students with moderate-
to-severe intellectual disability [18]). Further research is
required to understand feasibility and acceptability in
these settings specifically. Finally, there is limited evi-
dence about adherence to implementation dosage (par-
ticularly frequency). While this information was
gathered from some teachers during visits to the schools,
the information was challenging to collect from most, as
researchers were careful to not disrupt teachers during
class time. Future research into teachers’ ability to ad-
here to the program dosage would be useful to clarify
this remaining uncertainty about feasibility. Additionally,
since activities were used with individual students in
some instances and this was not the expected use for the
program, this would be a beneficial area for future re-
search to explore further to add to the knowledge base
of active break use in specialist schools. Further research
is also needed due to the pilot nature of this study.

Conclusions
This study demonstrates preliminary evidence that con-
ducting classroom-based psychoeducational PA breaks
in specialist schools can be feasible and acceptable in
several classes. However, extensive flexibility across all
aspects of the program is required. Future research
should continue to investigate the feasibility and accept-
ability of classroom-based PA breaks in specialist
schools, as well as evaluate outcomes to determine their
effectiveness and associated benefits. Despite the limita-
tions and further research required, classroom-based PA
breaks may be a viable method of getting children with
disabilities more active during the school day.

Abbreviations
AJoM: Australian Joy of Moving; DET: Department of Education and Training;
JoM: Joy of Moving; MVPA: Moderate-to-vigorous physical activity;

Emonson et al. BMC Public Health           (2022) 22:40 Page 16 of 19



PA: Physical activity; PE: Physical Education; UDL: Universal Design for
Learning

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-11990-4.

Additional file 1.

Acknowledgements
We are deeply grateful to the school staff, students and their parents that
participated in this research or made participation possible. We also
acknowledge the support of the Department of Education and Training
Victoria, the members of the research team that assisted with data collection
and Ms. Samantha Lewis for her assistance with data analysis.

Authors’ contributions
C.E., N.P., J.M. and N.R. were involved in all aspects of the design of the study
and intervention, data collection, analysis and manuscript writing. A.M. and
I.F. were involved in the data analysis. C.E. was the lead author of the
manuscript. A.M., I.F., L.M.B and C.P. were also involved in drafting the
manuscript. All authors approved the final version for submission.

Funding
This work was supported by philanthropic funding (to N.R., N.P., and J.M)
received from Ferrero Group Australia as part of its Kinder Joy of Moving
pillar of Corporate Social Responsibility initiatives to promote active lifestyles
among young people. Ferrero Group Australia had no role in this research
including the design of the study, collection, analysis, and interpretation of
data; in writing of the manuscript; and /or in the decision to submit the
article for publication. C.E. was supported by a Deakin University Faculty of
Health funded scholarship.

Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available as not all participants consent to their data being used for
purposes other than those described in the original study outline. The
availability of the data are subject to the provisions of the ethics application.

Declarations

Ethics approval and consent to participate
Ethics approval was given by the Deakin University Human Research Ethics
Committee (2018–179) and the Department of Education and Training,
Victoria (2018_003791). Participating school principals and teachers provided
written informed consent. All methods were carried out in accordance with
the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The Deakin Child Study Centre (N.R., N.P., J.M., A.M.) receives philanthropic
funding from the Ferrero Group Australia as part of its Kinder Joy of Moving
pillar of Corporate Social Responsibility initiatives. C.P. receives honorarium
from the no-profit “Village llc” of the Kinder-Joy of Moving Corporate Social
Responsibility pillar of the Ferrero Group. None of the companies listed
above had a role in this research including the design of the study, collec-
tion, analysis, and interpretation of data; in writing of the manuscript; and /or
in the decision to submit the article for publication. C.E., I.F., and L.M.B. de-
clare that they have no competing interests.

Author details
1Deakin Child Study Centre, School of Psychology, Faculty of Health, Deakin
University, Geelong, Australia. 2School of Educational Psychology and
Counselling, Faculty of Education, Monash University, Clayton, Victoria,
Australia. 3Centre for Social and Early Emotional Development (SEED), School
of Psychology, Faculty of Health, Deakin University, Geelong, Australia.
4Research Institute for Sport and Exercise Sciences, Liverpool John Moores

University, Liverpool, UK. 5Department of Movement, Human and Health
Sciences, University of Rome Foro Italico, Rome, Italy.

Received: 12 May 2021 Accepted: 7 October 2021

References
1. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al.

World Health Organization 2020 guidelines on physical activity and
sedentary behaviour. Br J Sports Med. 2020;54(24):1451–62 https://doi.org/1
0.1136/bjsports-2020-102955.

2. Bailey R, Hillman C, Arent S, Petitpas A. Physical activity: an underestimated
investment in human capital? J Phys Act Health. 2013;10(3):289–308 https://
doi.org/10.1123/jpah.10.3.289.

3. Pesce C, Leone L, Motta A, Marchetti R, Tomporowski PD. From efficacy to
effectiveness of a “whole child” initiative of physical activity promotion.
Transl J Am Coll Sports Med. 2016;1(3):18–29 https://doi.org/10.1249/TJX.
0000000000000002.

4. Downs SJ, Fairclough SJ, Knowles ZR, Boddy LM. Physical activity patterns in
youth with intellectual disabilities. Adapt Phys Act Q. 2016;33(4):374–90
https://doi.org/10.1123/APAQ.2015-0053.

5. Wouters M, Evenhuis HM, Hilgenkamp TI. Physical activity levels of children
and adolescents with moderate-to-severe intellectual disability. J Appl Res
Intellect Disabil. 2019;32(1):131–42 https://doi.org/10.1111/jar.12515.

6. Case L, Ross S, Yun J. Physical activity guideline compliance among a
national sample of children with various developmental disabilities. Disabil
Health J. 2020;13(2):100881.

7. Pratt M, Norris J, Lobelo F, Roux L, Wang G. The cost of physical inactivity:
moving into the 21st century. Br J Sports Med. 2014;48(3):171–3 https://doi.
org/10.1136/bjsports-2012-091810.

8. Maïano C, Hue O, Morin AJS, Moullec G. Prevalence of overweight and
obesity among children and adolescents with intellectual disabilities: a
systematic review and meta-analysis. Obes Rev. 2016;17(7):599–611 https://
doi.org/10.1111/obr.12408.

9. Totsika V, Hastings RP, Emerson E, Lancaster GA, Berridge DM. A population-
based investigation of behavioural and emotional problems and maternal
mental health: associations with autism spectrum disorder and intellectual
disability. J Child Psychol Psychiatry. 2011;52(1):91–9 https://doi.org/10.1111/
j.1469-7610.2010.02295.x.

10. Anderson LS, Heyne LA. Physical activity for children and adults with
disabilities: an issue of “amplified” importance. Disabil Health J. 2010;3(2):71–
3 https://doi.org/10.1016/j.dhjo.2009.11.004.

11. Papadopoulos NV, Whelan M, Skouteris H, Williams K, McGinley J, Shih ST, et
al. An examination of parent-reported facilitators and barriers to organized
physical activity engagement for youth with neurodevelopmental disorders,
physical, and medical conditions. Front Psychol. 2020;11:2358 https://doi.
org/10.3389/fpsyg.2020.568723.

12. Shields N, Synnot AJ, Barr M. Perceived barriers and facilitators to physical
activity for children with disability: a systematic review. Br J Sports Med.
2012;46(14):989–97 https://doi.org/10.1136/bjsports-2011-090236.

13. Devenish BD, Sivaratnam C, Lindor E, Papadopoulos N, Wilson R, McGillivray
J, et al. A brief report: community supportiveness may facilitate participation
of children with autism spectrum disorder in their community and reduce
feelings of isolation in their caregivers. Front Psychol. 2020;11:3046 https://
doi.org/10.3389/fpsyg.2020.583483.

14. Sivaratnam C, Howells K, Stefanac N, Reynolds K, Rinehart N. Parent and
clinician perspectives on the participation of children with cerebral palsy in
community-based football: a qualitative exploration in a regional setting. Int
J Environ Res Public Health. 2020;17(3):1102 https://doi.org/10.3390/ijerph1
7031102.

15. Einarsson IO, Johannsson E, Daly D, Arngrímsson SÁ. Physical activity during
school and after school among youth with and without intellectual
disability. Res Dev Disabil. 2016;56:60–70 https://doi.org/10.1016/j.ridd.2016.
05.016.

16. Boddy LM, Downs SJ, Knowles ZR, Fairclough SJ. Physical activity and play
behaviours in children and young people with intellectual disabilities: a
cross-sectional observational study. Sch Psychol Int. 2015;36(2):154–71
https://doi.org/10.1177/0143034314564242.

17. Australian Institute of Health and Welfare. People with disability in Australia
2020 [updated 2020 October 2; cited 2021 January 20]. Available from:

Emonson et al. BMC Public Health           (2022) 22:40 Page 17 of 19

https://doi.org/10.1186/s12889-021-11990-4
https://doi.org/10.1186/s12889-021-11990-4
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1123/jpah.10.3.289
https://doi.org/10.1123/jpah.10.3.289
https://doi.org/10.1249/TJX.0000000000000002
https://doi.org/10.1249/TJX.0000000000000002
https://doi.org/10.1123/APAQ.2015-0053
https://doi.org/10.1111/jar.12515
https://doi.org/10.1136/bjsports-2012-091810
https://doi.org/10.1136/bjsports-2012-091810
https://doi.org/10.1111/obr.12408
https://doi.org/10.1111/obr.12408
https://doi.org/10.1111/j.1469-7610.2010.02295.x
https://doi.org/10.1111/j.1469-7610.2010.02295.x
https://doi.org/10.1016/j.dhjo.2009.11.004
https://doi.org/10.3389/fpsyg.2020.568723
https://doi.org/10.3389/fpsyg.2020.568723
https://doi.org/10.1136/bjsports-2011-090236
https://doi.org/10.3389/fpsyg.2020.583483
https://doi.org/10.3389/fpsyg.2020.583483
https://doi.org/10.3390/ijerph17031102
https://doi.org/10.3390/ijerph17031102
https://doi.org/10.1016/j.ridd.2016.05.016
https://doi.org/10.1016/j.ridd.2016.05.016
https://doi.org/10.1177/0143034314564242


https://www.aihw.gov.au/reports/disability/people-with-disability-in-austra
lia/contents/education-and-skills/engagement-in-education.

18. State of Victoria (Department of Education and Training). School provision
planning guidelines for students with disabilities. 2016. Available from:
http://www.education.vic.gov.au/Documents/about/programs/infrastructure/
school-provision-planning-guidelines-for-students-with-disabilities.pdf.

19. Department for Education. Special educational needs in England 2020
[updated 2020 July 2; cited 2021 March 7]. Available from: https://explore-
education-statistics.service.gov.uk/find-statistics/special-educational-needs-in-
england/2019-20.

20. National Center for Education Statistics. Students with disabilities 2020
[updated 2021 May; cited 2021 August 14]. Available from: https://nces.ed.
gov/programs/coe/indicator_cgg.asp#:~:text=In%202018%E2%80%9319%2
C%20the%20number,percent%20had%20specific%20learning%20disabilities.

21. State Government of Victoria. How to choose a school and enrol 2020
[updated 2020 March 19; cited 2021 August 14]. Available from: https://
www.education.vic.gov.au/parents/going-to-school/Pages/choose-enrol-
school.aspx.

22. O'Neill J, Newall F, Antolovich G, Lima S, Danchin M. The uptake of
adolescent vaccinations through the school immunisation program in
specialist schools in Victoria, Australia. Vaccine. 2019;37(2):272–9 https://doi.
org/10.1016/j.vaccine.2018.11.034.

23. Sit C, McKenzie TL, Cerin E, Chow BC, Huang WY, Yu J. Physical activity
and sedentary time among children with disabilities at school. Med Sci
Sports Exerc. 2017;49(2):292–7 https://doi.org/10.1249/MSS.
0000000000001097.

24. Katzmarzyk PT. Physical activity, sedentary behavior, and health: paradigm
paralysis or paradigm shift? Diabetes. 2010;59(11):2717–25 https://doi.org/1
0.2337/db10-0822.

25. Sit C, McManus A, McKenzie TL, Lian J. Physical activity levels of children in
special schools. Prev Med. 2007;45(6):424–31 https://doi.org/10.1016/j.
ypmed.2007.02.003.

26. Bellamy J, Broderick C, Hardy L, Simar D, Puusepp-Benazzouz H, Ong N, et
al. Feasibility of a school-based exercise intervention for children with
intellectual disability to reduce cardio-metabolic risk. J Intellect Disabil Res.
2020;64(1):7–17 https://doi.org/10.1111/jir.12690.

27. Mazzoli E, Salmon J, Pesce C, Teo WP, Rinehart N, May T, et al. Effects of
classroom-based active breaks on cognition, sitting and on-task behaviour
in children with intellectual disability: a pilot study. J Intellect Disabil Res.
2021;65(5):464–88 https://doi.org/10.1111/jir.12826.

28. Webster CA, Russ L, Vazou S, Goh T, Erwin H. Integrating movement in
academic classrooms: Understanding, applying and advancing the
knowledge base. Obes Rev. 2015;16(8):691–701 https://doi.org/10.1111/
obr.12285.

29. State of Victoria (Department of Education and Training). Active Schools
Active Kids Active Communities. A joint ministerial statement on physical
activity for children and young people. Training DoEa; 2020. Available from:
https://www.education.vic.gov.au/Documents/about/programs/active-
schools-joint-ministerial-statement.pdf.

30. Kuhn A, Stoepker P, Dauenhauer B, Carson RL. Comprehensive school
physical activity program (CSPAP) research to practice literature review.
Washington, DC: Active Schools; 2018.

31. Masini A, Marini S, Gori D, Leoni E, Rochira A, Dallolio L. Evaluation of
school-based interventions of active breaks in primary schools: a systematic
review and meta-analysis. J Sci Med Sport. 2020;23(4):377–84 https://doi.
org/10.1016/j.jsams.2019.10.008.

32. Watson A, Timperio A, Brown H, Best K, Hesketh KD. 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(1):114 https://doi.org/10.1186/s12966-017-0569-9.

33. Mavilidi MF, Ruiter M, Schmidt M, Okely AD, Loyens S, Chandler P, et al. A
narrative review of school-based physical activity for enhancing cognition
and learning: the importance of relevancy and integration. Front Psychol.
2018;9:2079 https://doi.org/10.3389/fpsyg.2018.02079.

34. Barr-Anderson DJ, AuYoung M, Whitt-Glover MC, Glenn BA, Yancey AK.
Integration of short bouts of physical activity into organizational routine: a
systematic review of the literature. Am J Prev Med. 2011;40(1):76–93 https://
doi.org/10.1016/j.amepre.2010.09.033.

35. Turner L, Calvert HG, Carlson JA. Supporting teachers’ implementation of
classroom-based physical activity. Transl J Am Coll Sports Med. 2019;4(17):
165–72.

36. McMullen J, Kulinna P, Cothran D. Physical activity opportunities during the
school day: Classroom teachers’ perceptions of using activity breaks in the
classroom. J Teach Phys Educ. 2014;33(4):511–27 https://doi.org/10.1123/
jtpe.2014-0062.

37. Masini A, Marini S, Leoni E, Lorusso G, Toselli S, Tessari A, et al. Active
breaks: a pilot and feasibility study to evaluate the effectiveness of physical
activity levels in a school based intervention in an Italian primary school. Int
J Environ Res Public Health. 2020;17(12):4351 https://doi.org/10.3390/ijerph1
7124351.

38. Mazzoli E, Koorts H, Salmon J, Pesce C, May T, Teo W-P, et al. Feasibility of
breaking up sitting time in mainstream and special schools with a
cognitively challenging motor task. J Sport Health Sci. 2019;8(2):137–48
https://doi.org/10.1016/j.jshs.2019.01.002.

39. McMinn D, Rowe DA, Trim V. Classroom-based physical activity breaks:
potential for use with children with special educational needs. Int J Phys
Educ. 2011;4:20–30.

40. Hornby G. Inclusive special education. New York: Springer; 2014. https://doi.
org/10.1007/978-1-4939-1483-8

41. Odom SL, Brantlinger E, Gersten R, Horner RH, Thompson B, Harris KR.
Research in special education: scientific methods and evidence-based
practices. Except Child. 2005;71(2):137–48 https://doi.org/10.1177/0014402
90507100201.

42. Lapinski S, Gravel JW, Rose DH. Tools for Practice. The Universal Design for
Learning Guidelines. In: Hall TE, Meyer A, Rose DH, editors. Universal Design
for Learning in the Classroom: Practical Applications. New York: The Guilford
Press; 2012. p. 9–24.

43. Emonson C, McGillivray J, Kothe EJ, Rinehart N, Papadopoulos N. Class time
physical activity programs for primary school aged children at specialist
schools: a systematic mapping review. Int J Environ Res Public Health. 2019;
16(24):5140 https://doi.org/10.3390/ijerph16245140.

44. Klingner JK, Boardman AG, McMaster KL. What does it take to scale up and
sustain evidence-based practices? Except Child. 2013;79(2):195–211 https://
doi.org/10.1177/001440291307900205.

45. Rao SM, Gagie B. Learning through seeing and doing: visual supports for
children with autism. Teach Except Child. 2006;38(6):26–33 https://doi.org/1
0.1177/004005990603800604.

46. Dettmer S, Simpson RL, Myles BS, Ganz JB. The use of visual supports to
facilitate transitions of students with autism. Focus Autism Dev Disabil. 2000;
15(3):163–9 https://doi.org/10.1177/108835760001500307.

47. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
workflow process for providing translational research informatics
support. J Biomed Inform. 2009;42(2):377–81 https://doi.org/10.1016/j.
jbi.2008.08.010.

48. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The
REDCap consortium: Building an international community of software
platform partners. J Biomed Inform. 2019;95:103208.

49. Pesce C, Masci I, Marchetti R, Vazou S, Sääkslahti A, Tomporowski PD.
Deliberate play and preparation jointly benefit motor and cognitive
development: mediated and moderated effects. Front Psychol. 2016;7
https://doi.org/10.3389/fpsyg.2016.00349.

50. Pesce C, Lakes KD, Stodden DF, Marchetti R. Fostering self-control
development with a designed intervention in physical education: a two-
year class-randomized trial. Child Dev. 2020;92(3):937–58 https://doi.org/1
0.1111/cdev.13445.

51. Beck AT. Cognitive therapy and the emotional disorders: Penguin; 1979.
52. Pesce C, Marchetti R, Motta A, Bellucci M. Editors. Joy of moving -

MindMovers and ImaginAction. Playing with variability to promote motor,
cognitive and citizenship development. Italy: Calzetti & Mariucci Editori;
2016.

53. Côté J, Hay J. Children's involvement in sport: a developmental perspective.
In: Silva JM, Stevens D, editors. Psychological foundations of sport. 2nd ed.
Boston: Alyn & Bacon; 2002. p. 484–502.

54. Mahar MT, Kenny RK, Shields AT, Scales DP, Collins G. Energizers: classroom-
based physical activities K-2; 2006.

55. Mahar MT, Kenny RK, Shields AT, Scales DP, Collins G. Energizers classroom-
based physical activities 3–5: the way teachers integrate physical activity
with academic concepts; 2006.

56. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al.
How we design feasibility studies. Am J Prev Med. 2009;36(5):452–7 https://
doi.org/10.1016/j.amepre.2009.02.002.

Emonson et al. BMC Public Health           (2022) 22:40 Page 18 of 19

https://www.aihw.gov.au/reports/disability/people-with-disability-in-australia/contents/education-and-skills/engagement-in-education
https://www.aihw.gov.au/reports/disability/people-with-disability-in-australia/contents/education-and-skills/engagement-in-education
http://www.education.vic.gov.au/Documents/about/programs/infrastructure/school-provision-planning-guidelines-for-students-with-disabilities.pdf
http://www.education.vic.gov.au/Documents/about/programs/infrastructure/school-provision-planning-guidelines-for-students-with-disabilities.pdf
https://explore-education-statistics.service.gov.uk/find-statistics/special-educational-needs-in-england/2019-20
https://explore-education-statistics.service.gov.uk/find-statistics/special-educational-needs-in-england/2019-20
https://explore-education-statistics.service.gov.uk/find-statistics/special-educational-needs-in-england/2019-20
https://nces.ed.gov/programs/coe/indicator_cgg.asp#:~:text=In%202018%E2%80%9319%2C%20the%20number,percent%20had%20specific%20learning%20disabilities
https://nces.ed.gov/programs/coe/indicator_cgg.asp#:~:text=In%202018%E2%80%9319%2C%20the%20number,percent%20had%20specific%20learning%20disabilities
https://nces.ed.gov/programs/coe/indicator_cgg.asp#:~:text=In%202018%E2%80%9319%2C%20the%20number,percent%20had%20specific%20learning%20disabilities
https://www.education.vic.gov.au/parents/going-to-school/Pages/choose-enrol-school.aspx
https://www.education.vic.gov.au/parents/going-to-school/Pages/choose-enrol-school.aspx
https://www.education.vic.gov.au/parents/going-to-school/Pages/choose-enrol-school.aspx
https://doi.org/10.1016/j.vaccine.2018.11.034
https://doi.org/10.1016/j.vaccine.2018.11.034
https://doi.org/10.1249/MSS.0000000000001097
https://doi.org/10.1249/MSS.0000000000001097
https://doi.org/10.2337/db10-0822
https://doi.org/10.2337/db10-0822
https://doi.org/10.1016/j.ypmed.2007.02.003
https://doi.org/10.1016/j.ypmed.2007.02.003
https://doi.org/10.1111/jir.12690
https://doi.org/10.1111/jir.12826
https://doi.org/10.1111/obr.12285
https://doi.org/10.1111/obr.12285
https://www.education.vic.gov.au/Documents/about/programs/active-schools-joint-ministerial-statement.pdf
https://www.education.vic.gov.au/Documents/about/programs/active-schools-joint-ministerial-statement.pdf
https://doi.org/10.1016/j.jsams.2019.10.008
https://doi.org/10.1016/j.jsams.2019.10.008
https://doi.org/10.1186/s12966-017-0569-9
https://doi.org/10.3389/fpsyg.2018.02079
https://doi.org/10.1016/j.amepre.2010.09.033
https://doi.org/10.1016/j.amepre.2010.09.033
https://doi.org/10.1123/jtpe.2014-0062
https://doi.org/10.1123/jtpe.2014-0062
https://doi.org/10.3390/ijerph17124351
https://doi.org/10.3390/ijerph17124351
https://doi.org/10.1016/j.jshs.2019.01.002
https://doi.org/10.1007/978-1-4939-1483-8
https://doi.org/10.1007/978-1-4939-1483-8
https://doi.org/10.1177/001440290507100201
https://doi.org/10.1177/001440290507100201
https://doi.org/10.3390/ijerph16245140
https://doi.org/10.1177/001440291307900205
https://doi.org/10.1177/001440291307900205
https://doi.org/10.1177/004005990603800604
https://doi.org/10.1177/004005990603800604
https://doi.org/10.1177/108835760001500307
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.3389/fpsyg.2016.00349
https://doi.org/10.1111/cdev.13445
https://doi.org/10.1111/cdev.13445
https://doi.org/10.1016/j.amepre.2009.02.002
https://doi.org/10.1016/j.amepre.2009.02.002


57. Androutsos O, Apostolidou E, Iotova V, Socha P, Birnbaum J, Moreno L, et al.
Process evaluation design and tools used in a kindergarten-based, family-
involved intervention to prevent obesity in early childhood. Toy Box Study
Obes Rev. 2014;15:74–80 https://doi.org/10.1111/obr.12185.

58. Manios Y, Androutsos O, Katsarou C, Iotova V, Socha P, Geyer C, et al.
Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood: The Toy Box-study. Obes
Rev. 2014;15:5–13.

59. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77–101 https://doi.org/10.1191/1478088706qp063oa.

60. Kuypers L. The zones of regulation. San Jose: Think Social Publishing; 2021.
[2021, August 27]. Available from: https://zonesofregulation.com/index.html

61. Naylor P-J, Nettlefold L, Race D, Hoy C, Ashe MC, Higgins JW, et al.
Implementation of school based physical activity interventions: a systematic
review. Prev Med. 2015;72:95–115 https://doi.org/10.1016/j.ypmed.2014.12.
034.

62. Pesce C, Crova C, Marchetti R, Struzzolino I, Masci I, Vannozzi G, et al.
Searching for cognitively optimal challenge point in physical activity for
children with typical and atypical motor development. Ment Health Phys
Act. 2013;6(3):172–80 https://doi.org/10.1016/j.mhpa.2013.07.001.

63. Sylvester BD, Standage M, Ark TK, Sweet SN, Crocker PR, Zumbo BD, et al. Is
variety a spice of (an active) life?: perceived variety, exercise behavior, and
the mediating role of autonomous motivation. J Sport Exerc Psychol. 2014;
36(5):516–27 https://doi.org/10.1123/jsep.2014-0102.

64. Routen AC, Johnston JP, Glazebrook C, Sherar LB. Teacher perceptions on
the delivery and implementation of movement integration strategies: the
CLASS PAL (physically active learning) Programme. Int J Educ Res. 2018;
88(1):48–59 https://doi.org/10.1016/j.ijer.2018.01.003.

65. Dinkel D, Schaffer C, Snyder K, Lee JM. They just need to move: Teachers'
perception of classroom physical activity breaks. Teach Teach Educ. 2017;63:
186–95 https://doi.org/10.1016/j.tate.2016.12.020.

66. Michael RD, Webster CA, Egan CA, Nilges L, Brian A, Johnson R, et al.
Facilitators and barriers to movement integration in elementary classrooms:
a systematic review. Res Q Exerc Sport. 2019;90(2):151–62 https://doi.org/1
0.1080/02701367.2019.1571675.

67. Stylianou M, Kulinna PH, 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(3):390–408 https://
doi.org/10.1177/1356336X15613968.

68. Hall TE, Meyer A, Rose DH. Universal design for learning in the classroom:
practical applications: Guilford press; 2012.

69. Harn B, Parisi D, Stoolmiller M. Balancing fidelity with flexibility and fit: what
do we really know about fidelity of implementation in schools? Except
Child. 2013;79(2):181–93 https://doi.org/10.1177/001440291307900204.

70. Pierce S, Maher AJ. Physical activity among children and young people with
intellectual disabilities in special schools: teacher and learning support
assistant perceptions. Br J Learn Disabil. 2020;48(1):37–44 https://doi.org/1
0.1111/bld.12301.

71. Watson A, Timperio A, Brown H, Hesketh KD. Process evaluation of a
classroom active break (ACTI-BREAK) program for improving academic-
related and physical activity outcomes for students in years 3 and 4. BMC
Public Health. 2019;19(1):1–8 https://doi.org/10.1186/s12889-019-6982-z.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Emonson et al. BMC Public Health           (2022) 22:40 Page 19 of 19

https://doi.org/10.1111/obr.12185
https://doi.org/10.1191/1478088706qp063oa
https://zonesofregulation.com/index.html
https://doi.org/10.1016/j.ypmed.2014.12.034
https://doi.org/10.1016/j.ypmed.2014.12.034
https://doi.org/10.1016/j.mhpa.2013.07.001
https://doi.org/10.1123/jsep.2014-0102
https://doi.org/10.1016/j.ijer.2018.01.003
https://doi.org/10.1016/j.tate.2016.12.020
https://doi.org/10.1080/02701367.2019.1571675
https://doi.org/10.1080/02701367.2019.1571675
https://doi.org/10.1177/1356336X15613968
https://doi.org/10.1177/1356336X15613968
https://doi.org/10.1177/001440291307900204
https://doi.org/10.1111/bld.12301
https://doi.org/10.1111/bld.12301
https://doi.org/10.1186/s12889-019-6982-z

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and setting
	Participants
	Procedures
	Intervention
	Measures
	Data analysis

	Results
	Acceptability
	Appropriateness
	Satisfaction
	Intention to continue using AJoM

	Feasibility
	Practicality
	Demand
	Integration
	Implementation
	Implementation degree
	Suggested improvements


	Discussion
	Acceptability
	Feasibility
	Recommendations
	Strengths, limitations and future research

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

