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Abstract

This study describes the content validity process, focusing on children, to create and validate a tool for assessing motiva-
tion toward out-of-school physical activity (PA) among children with autism spectrum disorder (ASD) aged 6 to 17 years.
Additionally, it establishes the eligible verbal communication age range necessary for its application. The initial development
and content validity process with external experts is described elsewhere (An et al., 2025 under review). The MAT-PA was
iteratively refined during the content validity process with twenty children (two with version 0.1, ten with version 0.2, and
eight with version 0.3). Modifications were made based on feedback from children who completed the entire interview. The
Vineland Adaptive Behavior Scales, Second Edition (VABS-2), assessed the age-equivalent for daily verbal communication
skills required for the MAT-PA. Feedback from the twelve children who completed the entire interview process (two with
version 0.1, six with version 0.2, and four with version 0.3) provided evidence supporting the tool’s content validity. Chal-
lenges with attention spans and verbal abilities limited full participation from the remaining eight children. Parent-reported
VABS-2 scores indicated that the MAT-PA is suitable for children with ASD who have verbal communication skills equiva-
lent to 3-year-olds (receptive) and 6-year-olds (expressive). The MAT-PA is the first tool specifically designed to explore
the psychological needs and behavioral regulation of children with ASD, providing evidence of content validity. Future work
should focus on improving the tool's reliability for trial integration, exploring its applicability across diverse contexts, and
leveraging technology to boost scalability and impact.
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Introduction

Core symptoms of children with autism spectrum disorder
>4 Mi An ' (ASD) include delayed social communication, and
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only 42% of children and adolescents with ASD achieve
the WHO's 60-min daily MVPA recommendation (Liang
et al., 2020).

Being physically active has proven to be beneficial for
the core symptoms of children and youth with ASD, includ-
ing social challenges and stereotypes (Howells et al., 2019;
Jiang et al., 2024; Sowa & Meulenbroek, 2012), as well as
motor deficiencies, skill-related fitness, muscular strength,
endurance (Healy et al., 2018), and mental health (Accardo
et al., 2024). Whilst there is evidence calling for the need
to encourage children with ASD to engage in more physi-
cal activity (PA), the 42% figure from Liang et al. (2020)
may be an overestimation. According to Okkenhaug et al.
(2024), physical activity is not a priority for many families
with children with ASD due to various barriers worldwide,
including intrapersonal, interpersonal, institutional, commu-
nity, public policy, and physical barriers. Even when all non-
intrapersonal barriers have been addressed in PA, a child
without motivation cannot make a commitment to PA and
will not benefit from participation in PA in the long-term. To
increase the sustainability of PA programs or interventions
for children with autism, it is therefore important to study
motivation amongst them.

According to self-determination theory (SDT), contextual
motivation drives engagement in different contexts (Valle-
rand, 1997). Intrinsic motivation, which involves engaging
in PA for its own sake rather than for external rewards or
pressures (Ryan & Deci, 2020), is crucial for improving PA
levels (de Bruijn et al., 2023). Understanding the motiva-
tional dynamics towards PA in children with ASD is essen-
tial, as self-determined motivation can influence long-term
participation and promote overall health (Pan et al., 2011).
One mini theory of SDT is Organismic Integration Theory
(OIT) (Deci & Ryan, 1985b) which identifies four types of
extrinsic motivation based on internalization: external regu-
lation (driven by rewards or the avoidance of punishment),
introjected regulation (driven by self-esteem for success or
by avoidance of anxiety, shame, or guilt for failure), identi-
fied regulation (driven by personally endorsing the value of
an activity), and integrated regulation (fully aligned with
self-concept) (Ryan & Deci, 2020). These, along with amo-
tivation (lack of intention) and intrinsic motivation (driven
by inherent interest), form a continuum of motivation.

Another mini theory of SDT- Basic Psychological Needs
Theory (BPNT) (Deci & Ryan, 1985a; Ryan & Deci, 2017)
suggests that fulfilling autonomy, relatedness, and com-
petence needs enhances intrinsic motivation in various
contexts, including PA, which is crucial for well-being
(Fraguela-Vale et al., 2020). Autonomy is the need to feel
that one has choice and willingly endorsing one’s behaviour;
Competence is the need to produce desired outcomes and
to experience mastery; Relatedness is the need to feel con-
nected and belongingness with others (Deci & Ryan, 2000).

@ Springer

The need for autonomy in OIT reflects self-determinism and
the internalization of extrinsic motivation (Deci & Ryan,
1985b).To foster intrinsic (self-determined) motivation in
PA, and well-being among children, the needs for auton-
omy, competence, and relatedness must be met within the
social environment. If children’s need satisfaction and their
primary motivational regulations are understood, it is pos-
sible to better understand, motivationally, their PA environ-
ments and create informed interventions for them. A scoping
review (Wong et al., 2024) on motivational factors influenc-
ing participation in structured PA indicates that meeting the
psychological needs of autistic children and youth supports
self-determined motivation, although fulfilling these needs
may differ from those of their neurotypical peers. Unsur-
prisingly, only one study by Pan et al. (2011), included in
Wong et al. (2024)’s review, used the motivation assess-
ment tool to measure motivation. Along with all the studies
included by Wong et al. (2024), the current literature (Block
et al., 2022) acknowledges the importance of motivation
in interventions, but few have attempted to make this
concept measurable.

To understand the contextual motivation for PA amongst
children with ASD and address their unique needs, appro-
priate measurement tools are necessary. However, the
only existing motivation assessment tool for PA in chil-
dren with ASD is that of a motivation scale designed for
13- to 16-year-olds within physical education (PE) classes
(Ntoumanis, 2001; Pan et al., 2011). Pan et al. (2011) uses a
7-point Likert scale to measure motivation for PE but does
not explore the underlying reasons behind these choices,
which is crucial given the unique characteristics of ASD.
Another limitation is that the target group consists of adoles-
cents with ASD (M age =14.26 +0.89 years), who are more
likely to complete the Likert scale than younger children.
However, no other information regarding the children's adap-
tative function, mental age, or reading/writing skills was
provided. There are no valid and reliable assessments for
measuring motivation in out-of-school PA contexts (e.g.,
daily play, exercise, sports) that cover a broader age range,
including younger children (Sebire et al., 2013). PA involves
people moving, acting, and performing within culturally spe-
cific spaces and contexts, and influenced by a unique array
of interests, emotions, ideas, instructions, and relationships
(Piggin, 2020). Since motivation for PA can differ outside
of compulsory school settings (Brooke et al., 2014; To et al.,
2022) and adolescents with intellectual and developmental
disabilities display different PA patterns during non-school
hours (Helsel et al., 2024), a tool that assesses motivation
for out-of-school PA throughout childhood and adolescence
is needed.

As a response to the need for an appropriate tool,
specifically designed for children with ASD, the
Motivation Assessment Tool for Physical Activity
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(MAT-PA) was recently adapted from the Motivation
Assessment Tool for Physical Education (Davies et al.,
2021)—a tool deemed more viable for children with ASD,
and its initial content validity was confirmed by external
experts (An et al., 2025 under review). It is designed for
use with children with ASD, aged 6 to 17 years, in Japan,
to assess their contextual motivation toward out-of-school
PA. Out-of-school PA is categorized by mode, setting,
and type (Eime et al., 2013), reflecting its complexity as
children often participate in multiple PA modes (team
sport, individual sport, organized non-competitive
activities, and non-organized activities) and settings
(facility-based or neighbourhood-based) for a single type
of PA (Eime et al., 2016). The results of the survey from
The National Sports-Life of Children and Young People
(Sasakawa Sports Foundation, 2021, 2023) and the most
frequently reported regular activities among adolescents
with ASD from a study by Stanish et al. (2017) were
used to identify the 13 types of PA —tag, rope jumping,
swinging, hide and seek, soccer, badminton, basketball,
table tennis, swimming, walking, running/jogging,
bicycling, and exergaming—that are frequently carried out
in Japan by children with ASD, as included in MAT-PA.

MAT-PA is underpinned by SDT, specifically two of its
mini theories (Deci & Ryan, 1985a, 1985b; Ryan & Deci,
2017), and comprises of interactive, picture-based activities
that are autism-friendly, and was designed to explore chil-
dren’s satisfaction of three psychological needs (autonomy,
competence, and relatedness) in PA and the motivation
(behavioral regulation) related to actions that drive their
out-of-school PA behaviors. The newly developed MAT-PA
addresses gaps in the motivation assessment tool literature
(Ntoumanis, 2001; Pan et al., 2011; Sebire et al., 2013) by
transitioning from a Likert-scale to pictorial, activity-based
interviews, expanding the age range to include younger chil-
dren, and focusing on out-of-school contexts, with expert
validation involved. There is currently very limited literature
(Lietal., 2023) on involving children with ASD in finalizing
an assessment tool for themselves, let alone engaging them
in a rigorous validation process. This study aimed to deter-
mine if the tool’s target children understood the MAT-PA
picture resources, instructions, items, response options,
and recall period, and to improve it. Specifically, five
research questions were listed to explore whether children
(1) interpreted the pictures as intended, (2) understood the
interview wording, (3) comprehended the activity types and
response options, (4) could provide appropriate responses to
different activities, and (5) could recall experiences from the
past 12 months. Additionally, the study aimed to assess the
appropriate age range for the daily verbal communication
skills needed to use MAT-PA, to clearly determine which
children with ASD can use the tool.

Methods

The tool development was conducted through multiple
phases, two of which were administered concurrently,
and presented within two separate studies (see Table 1).
As shown in Table 1, the initial development of MAT-
PA (version 0.1) and content validity testing with external
experts (which led to version 0.2) have been completed
(An et al., 2025 under review). The current study provides
details on the content validity testing of MAT-PA (versions
0.1, 0.2, and 0.3) with children with ASD, leading to the
final version of MAT-PA.

Although the MAT-PA demonstrated good content
validity with external experts, adapting it for a new
population and context requires assessing content validity
with the target population (Mokkink et al., 2010). Content
validity refers to the degree to which the content of an
instrument accurately reflects the construct being measured
(Mokkink et al., 2010). It encompasses three key aspects:
(1) relevance: all items should be pertinent to the construct
of interest within a specific population and context of use;
(2) comprehensiveness: no key aspects of the construct
should be missing; and (3) comprehensibility: the items
should be clearly understood by the user as intended.
Given that the target population consists of children, the
MAT-PA was finalized by evaluating its comprehensibility
(but not its relevance and comprehensiveness) with
children using different versions of MAT-PA (see Table 1).
Content validity was evaluated through semi-structured
cognitive interviews with children with ASD, following
the COnsensus-based Standards for the selection of health
Measurement Instruments (COSMIN) guidelines (Terwee
et al., 2018). Figure 1 shows the procedures for content
validity. Each section is explained with details below. This
study was approved by the university’s graduate school
of medicine and its ethics committee (protocol number:
R4063-3).

Recruitment and Eligibility Criteria

Families (parents and children) were recruited by the
authors, who asked school principals and special education
teachers to deliver a one-page A4-size recruitment
poster to parents of children attending special education
classrooms in mainstream elementary, middle, and high
schools, either online or in person, in Osaka and Kyoto
cities (Kansai area, known as a densely populated area
in Japan). Recruitment also took place by delivering
the poster to after-school day care centers and parent
associations for ASD through in-person sessions and
emails, with the permission and assistance of the directors

@ Springer



Journal of Autism and Developmental Disorders

Table 1 Indicative content of MAT-PA development and current study focus

Another study by An et al., under review—Initial process: initial tool development and con-

tent validity with experts

Current study-content validity process with
children

Phase 1 (Development) Phase 2 (Content validity)
Aim: Aim:
To adapt the MAT-PA from the MAT-PE

seven external experts

Findings: Findings:

To ascertain content validity (relevance and
comprehensiveness) of the MAT-PA with

Concurrent Phase of Phase 2 (Content validity)

Aim:

To ascertain initial face validity of the MAT-PA
(version 0.1) with two children

Findings:

The production of the MAT-PA(version 0.2)

Next step: the ascertain content validity from
more children with ASD

Phase 3 (Content validity)

Development of the MAT-PA (version 0.1) The MAT-PA version demonstrated promising

content validity
The production of
the MAT-PA (version 0.2)

Next step: Next step:

To ascertain initial content validity
ASD

To ascertain content validity from children with

Aim:

To ascertain content validity of the MAT-PA
(version 0.2) with ten children and the content
validity of the MAT-PA (version 0.3) with eight
children

To produce a final version of the MAT-PA based
on feedback from children with ASD

Findings:

The production of the MAT-PA (final version)

Purposive Sampling

Eligibility Criteria for the Children

«Chronological ages between 6-17 years old; *Medical diagnosis of ASD, according to DSM-V or DSM-IV-TR ; *Have no issues with expressive and receptive
language in daily life, from the parent’s perspective; *No other disabilities that affect their daily lives.

A 4

Assessments with Parents (to know presence and severity of social impairment and children’s verbal communication ability from parents' perspective)

Signed Consent and Collect Personal Information and PA
done in past one year

Social Responsiveness Scale, Second Edition (SRS-2)

Vineland Adaptive Behavior Scales, Second Edition
(VABS-2) (communicate domain)

and Assessments with Children(to know children’s verbal communication ability)

Matching Pairs Memory Games (Pikachu-Themed) © 2021

Picture Vocabulary Test — Revised (PVT-R)

Iterative Semi-structured Interviews :1. Check picture resources (versions 0.1 and 0.2); 2. Implement the tool (check wording, type of activity, the meaning behind
the activity) (versions 0.1, 0.2, and 0.3)

Fig. 1 Procedures for content validity with children

or heads of the facilities in the Kansai area and Kagoshima
Prefecture (rural areas in Japan). Families in the Kansai
area who took part in the study at an earlier stage would
recommend acquaintances who potentially met our
eligibility criteria by sharing the poster. Overall, purposive
sampling strategies, including maximum variation
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sampling, criterion-based sampling, and snowball
sampling, were used to ensure that the study included
children with diverse age ranges, and both genders. The
recruitment lasted from November 2023 to March 2024.
Parents who were interested in participating and believed
their children met the eligibility criteria sent an email to
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the first author, who double-checked the eligibility criteria
and arranged a day to explain the research purpose. On the
same day that the research purpose was explained, either
online or in person, and after the parents gave consent
to the study, data collection with the parents began. On
another day, as agreed upon by the first author and the
parents, the interview was arranged at the child’s school,
the after-school day care, or the university where the first
author is based.

Children were eligible to participate if they (1) have a
medical diagnosis of ASD according to DSM-5 or DSM-
IVTR (Pervasive Developmental Disorders, Autistic Disor-
der, Asperger's Disorder), (2) are aged 6-17 years, (3) have
no issues with expressive and receptive language in daily
life, from the parent’s perspective, and (4) have no other
disabilities that affect activities of daily living.

Parents as Participants

The first author met with each parent separately for approx-
imately one hour to obtain signed informed consent and
gather demographic information. Parents completed the
Social Responsiveness Scale, Second Edition (SRS-2) (Con-
stantino et al., 2017) and participated in a brief interview
using the Vineland Adaptive Behavior Scales, Second Edi-
tion (VABS-2) (communication domain) (Sparrow et al.,
2014) to assess their child’s receptive and expressive lan-
guage skills. Children with limited expressive language were
included to determine the minimum age equivalent for future
potential participants, as “limited expressive language” was
not clearly defined during the children’s developmental stage
and can change and improve over time. Interviews took place
on separate days in a quiet room with the presence of a par-
ent or teacher. For those unable to meet in person, assess-
ments and documents were sent by post, and interviews were
conducted online.

Measures with Parents

The demographic information asked parents to provide their
name, their child’s name, the child’s sex, date of birth, diag-
nosis and the year it was made, the school the child attended,
and the PAs the child has typically engaged in outside of
school over the past 12 months. This information served
as a reference to help remind children of the activities they
have been doing if they have trouble recalling them during
the interview.

Social Responsiveness Scale, Second Edition (SRS-
2), Japanese version (Constantino et al., 2017) is a parent
written questionnaire that assesses the characteristics of
ASD, such as interpersonal behavior, communication, and
repetitive/addictive behaviors, for children from 2.5 years
old to adults. The psychometric properties of the Japanese

version have been previously validated with Japanese
children (SRS-2 for school-age: internal consistency o>
0.918) and Japanese children with ASD (SRS-2 for school-
age: internal consistency o> 0.95; test—retest reliability
0.96) (Constantino et al., 2017). SRS-2 was used to identify
the severity of social impairment in children with ASD in
this study.

The Vineland Adaptive Behavior Scales, Second Edition
(VABS-2), Japanese version (Sparrow et al., 2014) evalu-
ates adaptive behavior (ability to perform daily activities
necessary for personal or social fulfillment) in individuals
from birth to 92 years through semi-structured interviews.
It includes four primary domains and optional maladaptive
behavior domains. For the VABS-2, the standardized Japa-
nese version shows overall adequate internal consistency (o
>(0.7) and test-retest reliability (0.8) (Sparrow et al., 2014).
This study focused on the receptive and expressive language
subtests to assess the child's verbal communication abilities.

Children as Participants

All children met with the first author in person. Informed
assent was obtained from those aged 7-15, in accordance
with the Graduate School Ethical Committee guidelines
(in Japanese) (Ministry of Education et al., 2021). All par-
ents and children aged 16 or older gave informed consent.
Additionally, informed assent was obtained from children
aged 7 to 15 who were capable of expressing their own will.
Children younger than 7 years of age did not sign informed
assent, but their parents provided informed consent. To
help children relax, a Pokémon™ Pikachu-themed memory
game with 24 cards (12 pairs) was used as an icebreaker or
intermission. Prior to the interviews, the Picture Vocabulary
Test-Revised (PVT-R) (Ueno et al., 2008) was administered
to assess expressive vocabulary age equivalents. Children
with limited expressive vocabulary were not excluded; the
age equivalents from PVT-R and VABS-2 served as meas-
urements, not eligibility criteria, to determine the acceptable
age range for the MAT-PA target population.

Measures with Children

The Picture Vocabulary Test- Revised (PVT-R), Japanese
version (Ueno et al., 2008), is a localized version of the
Peabody Picture Vocabulary Test-Revised (Dunn & Dunn,
1981) for Japanese language users (internal consistency:
0.98; test—retest reliability: 0.86). It is a developmental test
that quickly assesses receptive vocabulary ability in children
between the ages of 3 years and 12 years and 3 months. The
assessment requires the child to select the picture that best
represents the word spoken by the examiner from several
options.

@ Springer
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MAT-PA Content Validity with Children

An interview guide, available in English and Japanese,
detailed the instructions, questions, sequence. One of the
child's parents or teachers was invited to join if they were
willing. As shown in Fig. 1, content validity with children
consists of two parts: checking picture resources and
implementing the MAT-PA. When testing with versions 0.1
and 0.2, children were asked about the pictures first, and then
the first author conducted the MAT-PA with them. During
testing with version 0.3, the first author purposely skipped
the pictorial resources assessments and conducted the
MAT-PA directly. Version 0.3 is the latest version, leading
toward the final version. The authors noted that the pictures,
which were improved from version 0.2 to version 0.3, were
deemed clear enough (with simple word descriptions) for the
children to comprehend.

In pictorial resources assessments, children were asked to
verbalize their thoughts while responding to an open-ended
question about the pictures. The interviewer explained the
process, emphasizing that there were no right or wrong
answers, and used prompts such as, “What is happening
in this picture?” Additional prompting questions included,
“Can you identify any differences between these two pic-
tures?” If a child took longer than expected to respond, the
interviewer reassured them by saying, “If you're unsure
about what's happening in the picture, it's okay to say that
you don't know.” Two children were administered version
0.1, ten additional children were administered version 0.2
and tested on the pictorial resource, while the remaining
children who were administered version 0.3 were not admin-
istered the pictorial resources.

The MAT-PA (different versions) was conducted with
twenty children with ASD. The MAT-PA (version 0.1)
was administered to two children to determine initial face
validity. Expert input and feedback from these children led
to the development of version 0.2. An additional ten chil-
dren were then administered the MAT-PA (version 0.2),
which led to the creation of version 0.3. This was followed
by a different group of eight children who were adminis-
tered the MAT-PA (version 0.3), resulting in the final ver-
sion. The sample size for versions 0.2 and version 0.3 were
determined according to the COSMIN guidelines (Terwee
et al., 2018), which recommend 4-6 participants as being
typically sufficient, with more than 7 participants consid-
ered “very good” for assessing the comprehensibility of a
measurement instrument. Consequently, ten participants
were included in version 0.2 and eight participants in ver-
sion 0.3, due to participant availability and the possibility
of dropout.

The entire process was recorded using high-quality
audio and transcribed verbatim. Children’s narrative
responses were reviewed by two coders (postgraduate
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students) to ensure alignment with the research questions
and intended constructs. For controversial items, such as
questions where 50% of responses are in one direction
and 50% in the opposite, the authors discussed whether
to redesign the material if responses did not match the
intended purpose. For the pictures, if it was feasible to
enhance understanding by adding accompanying words to
the pictures, the authors decided not to redraw them.

Results
Sample Characteristics
Demographics and Completion Rates

Twenty children aged between 6 and 17 years (mean chron-
ological age at the first assessment =11 years 6 months;
65% boys) were recruited. Two children participated in the
interview using MAT-PA (version 0.1). An additional ten
children were interviewed using MAT-PA (version 0.2).
At the final stage, eight were interviewed using MAT-PA
(version 0.3). No families withdrew from the assessments
or the interviews. All parents filled in the demographic
information, completed the SRS-2 and received VABS-2
semi-structure interviews, and all children completed the
PTV-R and attended the interview. However, attributed to
short attention spans and variations in verbal abilities, two,
six, and four children respectively completed the entire
interview for versions 0.1, 0.2 and 0.3. Overall, twelve
out of twenty children (60%) were assessed with the entire
MAT-PA. The picture resources assessment was simple
and came first. Despite challenges with attention spans and
verbal abilities, all twelve children who were administered
versions 0.1 and 0.2 gave their responses to the picture
resources. However, data for child 12 was not included/
analysed because the result for the SRS-2 was normal.
Overall, eleven children provided responses to the picto-
rial resources.

Summary of SRS-2, PVT-R and VABS-2 Scores for Twenty
Children

The total T-score for SRS-2 ranged from 44 (normal) to
higher than 90 (severe). The raw score (age equivalent)
for receptive subdomain and expressive subdomain ranged
from 2 years 11 months to 7 years 5 months, 2 years 7
months to 7 years 10 months respectively. The expressive
vocabulary age equivalent for PVT-R ranged from 3
years to older than 12 years 3 months. The data on verbal
abilities from the VABS-2 and PVT-R were compared.
While the VABS-2 covers more comprehensive aspects
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of verbal communication skills, the expressive vocabulary
age equivalent from the PVT-R has limitations and
does not fully reflect the child's overall verbal abilities.
Thus, the PVT-R score had not been used to determine
the eligible age equivalent range for the daily verbal
communication abilities required for MAT-PA's use. The
characteristics of the children and their involvement in the
testing with different versions are presented in Table 2.

Summary of SRS-2 and VABS-2 Scores for Twelve Children

All twelve children (two using version 0.1, six using version
0.2, and four using version 0.3) completed the entire inter-
view, and the data are summarised for them (mean chrono-
logical age at the first assessment =12 years 11 months;
mean expressive age equivalent =6 years 7 months, mean
receptive age equivalent =4 years 9 months, 67% boys). The
total T-score on SRS-2 ranged from 63 (mild) to higher than
90 (severe). The raw score (age equivalent) for receptive
subdomain and expressive subdomain on VABS-2 ranged
from 2 years 9 months to 7 years 5 months, 5 years 4 months
to 7 years 10 months respectively. It was assumed that if a
child has the same receptive or expressive age as that of a
5- to 6-year-old, they should be able to use MAT-PA (Davies
et al., 2021). Expressive age: By checking the expressive
age column in Table 2, most children who completed the
interview have a minimum age of 5 years and 4 months.
However, not all children with an expressive age older than
5 years and 4 months completed the entire interview (e.g.,
exceptions are child 15 and child 17). Alternatively, if the
expressive age is around 6 years, then the child should be
able to complete the entire interview. Receptive Age: Despite
having an expressive age equivalent to that of a 5- to 6-year-
old, six out of twelve children (50%) had a relatively low
receptive age equivalent of around 3 years old (e.g., child
4, child 7, child 9, child 10, child 14, and child 20) when
compared to the other children in this study. Overall, the
receptive age equivalent was low, but pictorial resources are
believed to be helpful in improving children’s understanding
of the interview questions and prompts, regardless of their
receptive age equivalent.

Description of the MAT-PA (Final Version)

Figure 2 provides an overview of the MAT-PA (final ver-
sion). Supplementary information provides an updated
description (including purpose, theoretical framework,
and constructs) of the MAT-PA and shows how the authors
improved the tools from the older versions to the new one.
The MAT-PA (final version) requires about 45-60 min to
administer (not including the resting time and the time for
PVT-R). The authors deemed the tool comprehensible, as
the activities were deemed familiar and easily understood by

the children, effectively addressing five research questions
related to content validity (comprehensibility) about pic-
ture resources, instructions, items, response options, recall
period. Thus, adhering to COSMIN guidelines, the authors
concluded that the tool demonstrated good content validity.
Furthermore, based on evidence from the VABS-2 (com-
munication domains) for all twenty children, MAT-PA was
deemed suitable for use with children with ASD whose ver-
bal communication skills are equivalent to those of 3-year-
olds (receptive) and 6-year-olds (expressive), though some
exceptions were noted.

Discussions

This study reports on the development and further con-
tent validity of the MAT-PA among children with ASD.
While the tool's relevance and comprehensiveness have
been confirmed by external experts (An et al., 2025 under
review), this study focuses on its content validity, par-
ticularly its comprehensibility, as evaluated with twenty
children with ASD. Their feedback led to revisions across
versions 0.1, 0.2, 0.3, and the final version, demonstrat-
ing that the MAT-PA has promising content validity in
terms of comprehensibility. Furthermore, the MAT-PA
was determined to be suitable for use with children with
ASD who have verbal communication skills comparable
to those of 3-year-olds (receptive) and 6-year-olds (expres-
sive). The discussion section is divided into two parts as
follows: the first addresses the overall framework and
the five research questions related to content validity, with
a separate discussion on the appropriate age equivalent
included in the limitations. The second part provides a
general discussion foucsing on the strengths of the newly
developed tool, MAT-PA, in comparison with existing
motivation tools for PA.

Children’s Feedback and Modifications

Children's responses during semi-structured interviews pro-
vided new insights, leading the authors to reconceptualize
the definition of out-of-school PA, which had previously
not included housework. Three children (e.g., child 2, child
7, and child 8) mentioned engaging in various housework
activities outside of school, such as grocery shopping, lin-
ing up shoes, and harvesting food from gardens. A study
by Klein et al. (2009) revealed that children within Los
Angeles spent surprisingly little time on household work,
whereas those in families with access to paid domestic help
tend to be less helpful than those in families without. Addi-
tionally, children in White US middle-class families do not
do enough housework (Sarmiento et al., 2024). In contrast,
since there is typically not much paid domestic help but
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Construct MAT-PA Resources

&Activity (All activities completed one to one with the interviewer with the order from icebreaker to questions/stem 1 - 15.)
Description

Icebreaker: Pair <Pictures for Pokémon™ Pikachu>

matching card A set of PA-themed cards is laid face-up before the child. The child is asked to remember the locations of all the matching
game pictures. When the cards are turned over, they can flip only the matching ones. The game concludes once all the matches

are found. The child has the freedom to start with fewer or more pairs of cards. The format of the game can also be
flexible: the child can play independently or compete with the interviewer.

About out-of- N 37 — = =
school PAs N Y - p §§ e
(picking) e 5T ﬁ @7\ J%'%Jl-j;g = %g éfi) @

o= Bk OC F oo gRr A S Yo A — SRES> ki sSA o RAT—  BEER
Tag Rope jump Swing Hide&seek Soccer Badminton Basketball Table tennis

How to explain

the ‘past year’ to . T 5 L o S
the child: Now it O @ %2 & L i TS %
would be January. | | - _ l mailliiend / =9 ' .
Thepastoneyear | Fk _— B< = Es o EEE  Welarr—s voow—n BW
means from last

January to this
January. In terms
of seasons, it
would be from last
winter to this
spring, summer,
fall, and winter.

Question/Stem(s)

“In your daily lives, you do PAs outside of school, don't you? First, please tell me what kind of PA (including active play
or exercise) you have done/been doing within the past one year. Are there any PAs (active play or exercise) that you do
among these 15 pictures? Please tell me by pointing out the pictures.” (If the child does not do any of the PAs included in
the 15 PAs provided here, we will ask the child to draw or write about them instead.)

“Which of the following PAs (active play or exercise) do you do most often, tell us the top 3:in order from #1 to #3?
Please point out and tell me.”

Autonomy o -

Satisfaction i" N SY b T @

(Sorting and 2y J ey N é}%

discuss) ' : —
BToZ HABE O T oo k&L A LS Yo T — NRKEI> b RREF o hAR— HEK

The Chlld iS Tag Rope jump Swing Hide&seek Soccer Badminton Basketball Table tennis

presented with two

N 3 o s aess y
plates: “You’ (the glc %2‘ ! 4\;,7 ‘ Q’i ° @
child’s plate) and —_—— S R e
‘Others’ (Others’ — — s SR TT
: Kk #Hx < ED H s ik 2@ o235 —2n Ko PR— B R
plate). Each child Swimming Walking Running/Jogging Bicycling Exergaming Dodgeball Baseball

is shown a series of ‘

PA they have been |- ucstion/Stem(s) i Probe(s) _

engaged in out-of- “I'm going to ask you about your PAs you do outside of school. Here’re are some pictures of PAs (active play or

school contexts and |—SXCreise) __ i i : . ‘

asked to sort them | 1 “Among activities you have pointed out/drawn, which ones (Show the child each picture in “you” plate one

into whether they do you do because you want to, and which ones do you do | at a time and ask the question.)

do because they because of other reasons?” (15 pictures of 15 types of PA | “Can you tell me about a time you do this

want to or they do will be shown) Pﬁ;’; ?”/ “When was the last time you did this
PA?

because of other

reasons. “Where do you usually do this activity? With

whom do you, do it? What tools do you use?”

(Show the child each picture in “others” plate
one at a time and ask the question.)

Ask questions about particular PAs (top three) that the child do most often one by one.

2 “Can you decide the place you want to do these PAs? ” “Can you always make the decision by yourself
or sometimes?”

3 “Can you decide the people you want to play with in these | “Can you always make the decision by yourself
PAs?” or sometimes?”

4 “When participating in activities that use equipment (like “Can you always make the decision by yourself
balls, nets, beanbags, rackets), can you decide which or sometimes?”

equipment you want to use? ”

Fig.2 An overview of the MAT-PA (final version): All the changes made versus version 0.1 were marked bold

occasionally home visits for childrearing (Yamaoka et al.,  shopping and gardening, are newly added and classified as

2024) in Japanese households (Nagase, 2024), chores involv-  non-organized PA within MAT-PA.

ing mostly gross motor skills, such as helping with grocery The Hierarchical Model of Intrinsic and Extrinsic
Motivation aims to understand individual motivation
within their social contexts, showing its greatest value in
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Competence
Satisfaction
(Choose and
discuss)

The child is
presented with a
series of PA and 1
to S-star start-chart
and is told by the
question/stem 5.

P | 5| & |+ 75

oo = HE O 7= kA s Yoy — SSKES > R sS= e RA—sL BiER
Tag Rope jump Swing Hide&seek Soccer i 1 Table tennis
~ = .
SN ﬁ LT S -+
— > |
Aok 3 < FEES £ s Tz h oI — 2 e SSAT—s WF ER
Swimming Walking Running/Jogging Bicycling Exergaming Dodgeball Baseball
Question/Stem(s) Probe(s)

“Here is a picture of the same 15 PAs we have showed you as before. ” For PAs that the child has never done before,
the interviewer would add a physical demonstration of the PAs to enhance the understanding towards those PAs.
Then, ask whether the child would like to challenge themselves and how confident the child is in completing PAs

he/she has never done before.

5 “A child who is very good at this PA would get five stars. A | “Why would you give yourself...star(s)?”
child who is good at this PA would get four stars. A child
who is neither good nor bad at this PA would get three
stars. A child is not good at this PA would get two stars. A
child is bad at this PA would get one star. How many stars
would you give yourself for doing things in PA?”

(15 pictures of 15 types of PA will be shown one by one.
ASK: How many stars you would give yourself for tag
games...etc.?)

Relatedness
Satisfaction
(Choose and
discuss)

The child is
presented with two
sets of cards: one
set focused on the
adults (family
members or
instructors/coaches)
relationships and
one set on peer
(siblings and other
friends)
relationships.

Those adults are
family members or
instructors/coaches
(in Japanese
culture, the term
teachers/staff is
used) in a club or
leisure center.

L6 L] | e

At |l

Question/Stem(s) ‘ Probe(s)

“We have two pictures here of an adult and a child. ”

“Tell me about how you feel about adults when you engage in PAs with them. First, please think about all PAs in
general, regardless of whether you are good/bad at them or not, or whether you have been doing it or not.” Then
ask questions (relatedness with adults) for the particular PAs (top three) that the child do most often one by one.

6 “Child A feels safe and supported with adults in PA. “Why do you think so?”
Child B does not feel safe and supported with the adult in
PA. Which child do you think you are most like? "

7 “Child A feels relaxed and comfortable with adults in PA. | “Why do you think so?”
Child B does not feel relaxed or comfortable with the
adult in PA. Which child do you think you are most like?”

“We have two pictures here of other children and a child. ”

“Tell me about how you feel about your friends or peers when you engage in PAs with them. First, please think
about all PAs in general, regardless of whether you are good/bad at them, or whether you have been doing it or
not.” Then, ask questions (relatedness with peers/friends) for the particular PAs (top three) that the child do most
often one by one.

8 “Child C feels like doing PAs with her/his “Why do you think so?”
friends/peers in PA; Child D does not feel like doing
PAs with her/his friends/peers in PA; Which child do
you think you are most like? ”

9 “Child C feels that being closer to other children “Why do you think so?”
after doing PA with her/his peers; Child D does not
feel being closer to other children after doing PA with
her peers; Which child do you think you are most
like? ”

Fig.2 (continued)

these contextually situated perspectives (Vallerand, 1997),  activities is more straightforward and simpler for them. This
and out-of-school PA is a complex topic that encompasses  approach will provide detailed insights into the current PA
a general context with many sub-contexts for different types ~ environments, climates, and participation styles for the
of PAs. After discussing PA in general, the authors included  top three activities, and facilitate interviews with children.
additional discussions with children about the top three With this information, researchers, coaches, intervention
activities they engage in. This decision was made because =~ implementers, and parents can better understand and
interviews with children revealed that discussing specific
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Behavioral PR O T, PEDS ORI T, PR O T PR OB T, PESOMM T, FEDUA O T,
Regulation Type
(Choose, sort and
discuss) ﬁ ﬁ ﬁ C?_G?
The child is

. LD METHM D RVDE WOACHBOZ LR RVTFELE>TRLY f2LLRXI2HLATLRE SOAMEEMITEREIRXOLNTVRIOT, HEMITEHRNICEV,
presented with all AR ERET 5. eI ERET 5. > othERrTERT T 5. TR ERE T 5. R ERT T 5.
the reasons why Question/Stem(s) | Probe(s)
they 'mlght take “There are several reasons why we do PAs. I will show you a picture at a time. Among all pictures I have shown, what are
part m PA: your favourite reasons that you are doing PAs? You could choose one or more than one. Please arrange them in order(only
question/stem 10- one card is allowed in each rank). Number one means the most important reason for you; number two means the second
15. important one and so on.”

10 “I do PA outside of school because PA is fun. ”

Intrinsic: “Why is PA outside of school fun? ”/
“What do you enjoy being physically active
outside of school? ”

11 “I do PA outside of school because I want to be healthy and | Identified: “Is being healthy and strong important
strong.” to you? Why? ”
12 “I do PA outside of school because I want others (my father | Introjected: “Is it important that others to think

and my mother or other adults in my household or other
children) (usually Japanese do not have carers or helpers in
the household) to think I am a good child. ”

you are a good child? Why?”
“How would you feel if they do not think you
were a good child?”

something. ”

13 “I do PA outside of school because others might get me

External(reward): “What rewards do you get in
PA outside of school?”

“Outside of school, do you need to be good at PA
to get a reward, or do you need to not mess around
in PA to get a reward?”

“Would you still want to do PA outside of school
even if there was no reward for doing it? ”

14 “I do PA outside of school because others make me do PA.”

External(punishment): “Do you feel like other
people make you do PA outside of school even
when you don't want to?”

“If nobody would make you do PA outside of
school, would you still want to do PA?

15 “I don’t have any reason to do PA outside of school.”

Amotivation: “Why don’t you have any reason to
do PA outside of school? ”

Fig.2 (continued)

improve participation in future activities, thereby supporting
autonomy and relatedness needs.

Interpretation to picture resources (modifications see
Figs. 2 and 3) For autonomy and competence, the picture
of exergaming was not understood by all the children.
Four children (e.g., child 1, child 6, child 8, child 9) drew
“dodgeball” or “baseball” on extra sticky notes to indicate
that they had been engaged in these activities over the
past 12 months. Two new pictures for “dodgeball” and
“baseball” were added. Modifications were made towards
“exergaming”, highlighting the classic color (blue and
red) of joy-con of the Nintendo Switch™ remote controls.
Still, the game could be seen as either a dance exergame,
a fitness exergame, or even both, depending on the child's
interpretation and experience. The authors decided to retain
both interpretations in the undeveloped codebook. For
relatedness, all children had no problems in interpreting the
pictures. For behavioral regulations, pictures for “introjected
and external regulation (punishment)” were changed.
The previous one for “introjected” did not include other
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children and looked the same with the one for “relatedness
with adults”, which made some children feel confused. The
picture for “external punishment” was altered to appear
gentler; the adult no longer looks angry but still conveys the
message, “I do PA because others make me.” Although it
represents “punishment”, adults in Japanese cultures, where
conflicts are often avoided (Fuki, 2002), typically do not
get angry if children do not participate in PA. In addition,
some children were confused by the previous version of the
picture. They thought the adults were patting the child on
the head, whereas the intended meaning was to show the
adults pointing at and scolding the child. Japanese captions
are recommended for all pictures (see examples in Fig. 2) to
provide further clarity.

Appropriateness of wording In version 0.1, two children
did not understand the question, “Who gets to choose to
do PA?” in the autonomy activity. Combined with expert
suggestions, the question was revised in version 0.2 to ask
if the children are doing PA they want to do. This revision
was then validated with the remaining ten children. For
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Table 2 Characteristics of Child Participants and Their Involvement in the Study (Ois added by the ID if the child finished the whole interview)

Face validity/Content validity

Participants SRS-2" Vineland-2"*  Vineland-2"" (expres- PVT-
- - - (receptive) sive)Age equivalent R™"Age
ID Chr(:nologlcal Sex Diagnosis Age equivalent equivalent
Age
Children 1 and 2 were tested with version 0.1, and both completed the entire interview
O Child 1 9:0 Boy ASD 88 Severe 4:6 6:11 8:10
O Child 2 16:9 Boy ASD 68Moderate 7:5 6:6 12:3

Children 3 through 12 (a total of ten children) were tested with version 0.2. However, only children 4,6,7,8,9,and10 (six children)

completed the entire interview

Child 3 9:6 Boy PDD 84 Severe 2:11 4:4 8:10
O Child 4 9:3 Girl ASD 63 Mild 3:8 5:4 8:1
Child 5 17:2 Girl ASD 78 Severe 5:7 4:11 9:11
O Child 6 16:11 Girl ASD 63 Mild 7:5 7:4 12:3
O Child 7 10:0 Boy ASD, ADHD 82 Severe 3:11 6:6 9:9
O Child 8 16:11 Boy ASD, 66 Moderate 7:5 8:9 12:3
LD
@) Child 9 9:3 Boy ASD, ADHD 73 Moderate 3:4 7:4 11:10
O Child10 15:0 Girl ASD 86 Severe 3:11 7:10 12:3
Child 11 7:0 Boy PDD 84 Severe 2:11 4:11 7:3
Child 12 6:7 Girl ASD, DCD 44 Normal 3:11 5:1 6:10
Children 13 through 20 (a total of eight children) were tested with version 0.3. However, only children 14,16,19, and 20 (four children)
completed the entire interview
Child 13 10:1 Girl PDD 73 Mild 3:11 5:1 9:2
O Child14 14:8 Boy ASD 83 Severe 3:8 5:4 11:4
Child 15 7:10 Boy ASD 81 Severe 3:11 5:6 7:0
O Child16 15:2 Boy ASD 81 Severe 4:6 5:4 10:7
Child 17 8:10 Boy ASD 81 Severe 2:11 5:11 6:10
Child 18 7:9 Boy ASD 79 Severe 3:11 2:7 3:0
O Child19 16:5 Boy ASD > =90 Severe 4:6 7:4 12:3
O Child 20 7:1 Girl ASD 70 Mild 2:9 5:4 8:9

All previous process leads to the final version of MAT-PA

*Child age at the first assessment. (Years and months)

**Social Responsiveness Scale Second Edition (SRS-2, Japanese version)

***Vineland Adaptive Behavior Scales Second Edition (VABS-2, Japanese version) (only communicate domains: covering receptive subdomain

and expressive subdomain)

##**Pjcture Vocabulary Test — Revised (PVT-R, Japanese version)

competence, “‘being good at” was used in our version 0.2
because some experts mentioned the importance of defining
what “doing PA well” means. However, younger children
(e.g., child 1, child 4, child 7, and child 20) had difficulty
distinguishing between “being good at” and “having fun”;
They would rate a PA with 4 or 5 stars if they enjoyed it, even
if they were not good at it. In that case, the interviewer would
reinforce differences and provide specific examples (e.g., “I
like running but can't run for more than ten minutes.”) to
help the child re-evaluate. For relatedness with adults, the
phrase “feeling safe and comfortable” was initially presented
together in one sentence, which caused confusion. The
questions were revised to two separate sentences: “feeling

safe and supported” and “feeling relaxed and comfortable” to
improve clarity. For relatedness with peers, the phrases “feel
like being with peers in PA” and “enjoying doing PA with
peers” were combined into one question: “feel like doing
PA with peers.” “Being with peers” may be misleading, as it
can imply merely being in the same place without engaging
in PA together. Additionally, a new question was added to
assess whether children “'feel closer to peers after doing
PA with them,” referring to Ntoumanis (2001)’s tool. The
ability to form good relations with others is viewed by the
Japanese as a vitally important personality trait because
they recognize that individual life is inextricably bound
to group life (Kelly, 2001). Nakayoshi, means friendly
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Figure 3 Revisions to picture resources
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= i = D

B il

(Before)

Fig.3 Revisions to picture resources

companionship, was chosen as a translation to “feel closer”
to enhance clarity. For behavioral regulations, children
sometimes forgot to consider out-of-school contexts and
mentioned PAs in school settings. “Outside of school”
was added to each item to avoid confusion. The follow-up
questions for intrinsic regulation “Why is PA fun?” was
hard and abstract to answer sometimes. “What do you
enjoy about being physically active outside of school?” was
used as an alternative question based on all children’s good
responses. In version 0.2, the authors used the statement
“I do PA because I want others to think highly of me,” but
none of the six children (e.g., child 4, child 6, child 7, child
8, child 9 and child 10) who tested this version chose this
regulation type. This led us to conclude that the concept of
being thought highly of may be too abstract and indirect for
children. The authors then revised it to “I do PA because
I want others to think I am a good child” by referring to
Ntoumanis (2001)’s tool and considering that “good child”
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two newly added PAs: dodgeball and baseball

added classic color for Switch™ remote controls

behavioral regulation: “introjected regulation”

behavioral regulation: “external-punishment”

is a very common term used to praise children in Japanese
culture.

Understanding towards activities For autonomy activi-
ties, all children easily sorted PA cards they had been using
for the past 12 months into “You” or “Others” plates. How-
ever, they struggled with follow-up questions about task dif-
ficulty, such as rule changes, due to the unstructured nature
of some out-of-school PA. They found questions about
space, equipment, and people easier. The final version now
focuses on the top three PAs concerning these aspects. For
activities like walking or running that need no equipment,
the authors consider only space and people. Future codebook
updates will include strategies for coding different activities.
For competence activities, some children (e.g., child 1, child
9, child 14, and child 16) found it difficult to rate PAs they
had never tried before. To improve this, suggestions include
having the interviewer perform physical demonstrations
(Barnett et al., 2016) of unfamiliar PAs and asking the child
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to imagine themselves attempting the activity based on Bar-
nett et al. (2017)’s solutions to a similar question and the def-
inition of competence as “producing desired outcomes” (the
need to challenge oneself in PAs never done before). It also
shows that a greater variety of competence need satisfac-
tion components are present in this newly suggested activity,
such as those represented by the item “I feel I can success-
fully complete difficult tasks” from the Basic Psychological
Need Satisfaction and Need Frustration Scale (Chen et al.,
2015). After this, the child can rate their confidence using
a 1-5-star scale. For activities related to relatedness, some
older children (e.g., child 6, child 8, child 9, child 10, and
child 19) reported varying feelings towards different PAs.
The approach was modified as follows: first, children were
asked about their general feelings toward PAs, and then their
feelings toward the top three PAs they had participated in
were assessed. According to previous studies (Nichols et al.,
2019; Obrusnikova & Cavalier, 2011; Stanish et al., 2015),
children with ASD might prefer to engage in PAs indepen-
dently. In our interviews, some children (e.g., child 10, child
14, child 16, child 19, and child 20) listed individual activi-
ties as their top three, which made it challenging to assess
their feelings about relatedness with specific PAs. Allowing
discussions of PAs both generally and specifically provided
comprehensive insights. For behavioral regulations activi-
ties, all children understood that they needed to select one
or multiple reasons for engaging in PA and then rank them
in order of importance.

Proper responses towards activities For autonomy
actives, all children had no difficulty in giving responses to
“sorting, discussion”. For competence activities, none of the
children gave inappropriate responses rating himself/herself
with O star or more than 5 stars. For relatedness activities,
most children reported they were most similar to either child
A or child B. Occasionally, their responses (e.g., child 1,
child 2, child 4, child 6, child 8, and child 9) were mixed
(e.g., sometimes like child A, other times like child B),
which was due to varying feelings of relatedness in different
PA contexts. This issue was addressed again by separating
contexts into general PA and the top three PAs they had par-
ticipated in. For behavioral regulation activities, all children
could select and rank cards representing their reasons for
engaging in PA. Notably, none of the twelve children tested
with versions 0.1, 0.2, and 0.3 chose “amotivation” or “intro-
jected regulation”. One child (child 9) mentioned wanting
to become stronger and healthier not to boost self-esteem
or make a good impression, but to stand up to occasional
bullying. Therefore, there is a possibility that children with
ASD place greater emphasis on self-esteem in PA (Arnell
et al., 2018; Rivera et al., 2020) than was observed in the
present study, in which no participants selected “introjected
regulation”. They may struggle to differentiate between
identified and introjected regulation, so this child's choice

could reflect both. This insight is important for codebook
development, and further testing with more children could
provide additional information. No children chose “amoti-
vation”, indicating that all acknowledged the importance of
PAs, mainly for extrinsic motivations like losing weight and
building strength for their careers. The authors assumed that
this focus on extrinsic motivations stems from the group-
oriented education Japanese children receive from a young
age (Peak, 1989), or from the small sample size in our
interviews.

The best recall period The authors discovered that
the recall period of “past 12 months” was not mentioned
during the interview with two children using version 0.1,
which made it difficult for them to recall their memories.
As a result, the recall period was added in version 0.2 and
was subsequently administered to a total of ten children.
For autonomy and relatedness, which asked about the top
three activities they had been engaged in, most children
understood the “past 12 months” timeframe with additional
explanation (e.g., from last January to this January or in
different seasons). They would clarify when discussing
activities outside this period, such as saying, “It was long
ago, not even last summer.” However, for competence and
behavioral regulation, it was challenging to limit discussions
to the “past 12 months” due to some activities being done
years ago or never. MAT-PA aims to understand children’s
current and recent perceptions of competence. Occasional
extensions beyond the recall period are acceptable due to the
memory gap between the present and the past. For example,
one older child (child 8) mentioned receiving a reward for
helping with farm work beyond the 12-month period. The
goal of the recall period is to ensure truthful responses. If
children are not fabricating stories, a 12-month period is
considered appropriate, especially for children with autism
who may have additional cognitive challenges (Diehl et al.,
2006).

Strengths

Compared with existing motivational assessment tools
(Markland & Tobin, 2004; Sebire et al., 2013) for children
regarding PA and the one for children with ASD (Pan et al.,
2011), MAT-PA has five key strengths.

The First Strength is its Comprehensive and Interactive
Developmental Process, as well as the Children’s Inter-
views The development process involved both the authors
and external experts with diverse expertise. In this study,
the authors included children with ASD through purposive
sampling, ensuring that content validity was assessed from
multidisciplinary perspectives rather than narrow ones (Ter-
wee et al., 2018). Content validity was assessed by inter-
viewing children with ASD, which helps raise awareness of
PA participation for children themselves. It enables children
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to voice their own perceptions, helps children starting to
reflect on their own experiences, and to enhance children's
self-awareness regarding PA participation and health. For
example, one child (child 2) mentioned that he would like
to resume his abandoned workout plan after the interview.
Another child (child 6) was reminded of the importance of
going out instead of staying at home all the time. Similar to
findings from other studies focusing on first-person experi-
ences (Harrington et al., 2014; Tesfaye et al., 2023), our
findings indicate that willingness and patience in listening to
children can be fundamental. This robust process indicates
that future measurement studies could consider including
children themselves, though challenging yet manageable,
rather than focusing solely on the stakeholders (e.g., policy
makers, schools, and parents).

The Second Strength is that the Presence of Stakeholders
Amongst the Research Process, which Created a Mutual
Learning Opportunity

It is common for stakeholders to speak on behalf of children;
for example, focus groups are often organized to better sup-
port children among healthcare professionals, teachers and
parents (Bolourian et al., 2022; Tawankanjanachot et al.,
2024). However, it barely creates a platform to ensure the
presence of all stakeholders and children in the same set-
ting. A recent study includes young adults but not children
(Lee et al., 2022). MAT-PA interviews with children allow
parents, PE teachers, or homeroom teachers to be present
if they are willing to, and some have noted that listening
to the interviews provides valuable insights into children's
PA behaviors. For example, one child (child 14) mentioned
that while his mother signed him up for swimming courses,
he would have preferred more options if given the chance
to choose for himself. His mother did not realize his true
thoughts until MAT-PA provided a platform for him to
express them. Another child (child 16)’s PE teacher, who
was present during the interview, learned about the child’s
extracurricular activities through the talk. The teacher also
showed interest in the content of MAT-PA and expressed a
desire to incorporate MAT-PA elements (such as satisfaction
needs) into future lessons. The third party (the first author
as the interviewer and MAT-PA as the platform) serves as a
turning point or coordinator in addressing inadequate stake-
holder-child communication and understanding.

The Third Strength is its Simplicity and Potential Benefits
for a Diverse Target Population Across a Broader Age Range

MAT-PA is the first pictorial tool featuring interactive,
game-like activities that assess children’s motivational per-
ceptions of PA. It has been found to be feasible for one-
on-one administration by an interviewer in a quiet, familiar
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location for the child, using relatively low-cost resources.
Some children (e.g., child 4, child 20) expressed that they
felt like they were participating in a game, rather than in a
research study with the interviewer. Future studies could
choose a setting familiar to the child and incorporate more
game-like resources(e.g., Pokémon™ Pikachu cards were
used) and activities into the research. In addition, in most
studies involving children with autism (Kangarani-Farahani
et al., 2024; Kaur et al., 2024), the required minimum mental
age/IQ is explicitly stated in the eligibility criteria. MAT-PA
allows the children who do not meet the assumed minimum
age to be participants, if the child is regarded as having no
issues with expressive and receptive language in daily life
from the perspective of the parents. Although it was assumed
that a child with receptive or expressive skills comparable to
those of a 5- to 6-year-old should be able to use MAT-PA,
it was found that children with receptive skills at a 3-year-
old level can also participate. Underestimation should be
avoided in the future. Moreover, while MAT-PA is designed
for children with ASD, it may also provide insights into the
motivational dynamics of neurodiverse children. MAT-PA
could potentially serve as a tool to deeply explore the moti-
vational perceptions of typically developing children.

The Fourth Strength is its Consideration of Both General
and Specific Aspects of Out-of-School PA, Providing

an In-Depth Exploration of Motivation Within These
Complex Contexts

It has been demonstrated that children and adults with dis-
abilities (including autism) are less active on non-school/
workdays (Helsel et al., 2024). Thus, it is important to
examine the out-of-school contexts where future studies and
policymakers can place more emphasis on PA promotion
among these populations. In MAT-PA, in addition to general
out-of-PA activities, interviews with children about their top
three PA activities were included, along with discussions on
autonomy, competence, and relatedness with both adults and
peers across a wide range of PA types. This equipped MAT-
PA with a more comprehensive perspective and ensured that
important details about the most frequently engaged activi-
ties were not neglected. As a result, MAT-PA is better able
to address the diverse needs and personal experiences of
children with ASD.

The Fifth Strength is its Versatility for Research and Pratice

Like other assessment tools, MAT-PA can serve as a tool
for motivation assessment in interventional studies, focusing
on pre- and post-assessments, changes, and informing
improvements for children with ASD. Additionally,
MAT-PA can be used as a guideline and checklist to help
researchers, community sports coaches, after-school facility
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coordinators, and paediatric physical and occupational
therapists modify their interaction styles and practices with
children in out-of-school physical activities. To ensure
MAT-PA’s scalability and impact, transforming it into an
app could help authorities automatically record children’s
responses to the interview questions and maintain better
records. This would make it easier for researchers and
practitioners to track historical data and compare it with
updated information, rather than getting lost in verbatim
transcription. Pictorial resources could also be better
organized in this way.

Limitations

This study is not without limitations. One limitation is the
difficulty arising when children were asked to recall their
competence in out-of-school contexts, especially if they had
only experienced PAs in school settings. In such cases, the
interviewer would ask children to imagine their competence
in out-of-school contexts and then rate it. MAT-PA discus-
sions focus on self-reported PA data for children with ASD,
who may have memory and cognitive challenges (Brien &
Hutchins, 2024). Recall bias is a limitation that cannot be
avoided, and while children may recall meaningful activi-
ties better, there’s still a risk of inaccurate or incomplete
reporting, especially for less frequent or salient activities. A
second limitation is that the criterion “no other disabilities
that affect daily life” may exclude many children with ASD.
While those with comorbidities are often more sedentary
(Sung et al., 2023), the goal is to develop a pictorial assess-
ment that eventually accommodates these children. The cur-
rent focus is on children without other disabilities to build
a solid foundation. A third limitation is that MAT-PA has
not yet undergone rigorous back-translation by an external
translator, but this will be addressed as MAT-PA evolves
into a standardized tool. A fourth limitation is the small
sample size for determining age equivalents for daily verbal
communication with the VABS-2. A larger sample would
improve precision, but due to the diversity among children
with autism and complexity of skills needed for the MAT-
PA, exceptions are unavoidable. In our sample of twenty, one
child (child 20) did not meet the expected receptive skills
for 3-year-olds or expressive skills for 6-year-olds but fully
engaged in the interview. Conversely, some children (e.g.,
child 4, child 14, and child 16) who met the age criteria
could not complete the interview. Thus, the authors encour-
age attempting the assessment as long as the child’s age
equivalents are relatively close to the minimum age require-
ments. A fifth limitation is the administration time, which
takes 45 min to 1 h. Although this is longer than traditional
questionnaires, it is worthwhile given the depth and richness
of the data provided by children. After-school services in

Japan often include physical therapy (PT) or occupational
therapy(OT) sessions conducted by therapists. In addition,
children may attend PT or OT sessions in medical settings.
A final limitation of this study is that it did not explicitly
address regular or frequent therapy-based PAs in MAT-PA,
which contribute to overall out-of-school PA levels. Further
development could include a discussion of therapy-based
PAs.

Conclusion

The MAT-PA is the first comprehensive and innova-
tive tool designed to assess Basic Psychological Needs
Satisfaction(BPNS) and motivation (behavioral regulation)
in out-of- school PA among children with ASD. The MAT-
PA addresses gaps in the existing literature by incorporat-
ing a participatory, pictorial and interactive approach that is
inclusive for children with diverse developmental abilities.
The MAT-PA has demonstrated content validity, through
its iterative development process, which involved children
with ASD, external experts and multidisciplinary perspec-
tives (An et al., 2025 under review).

By addressing the motivational dynamics within out-of-
school PA contexts, MAT-PA provides a potential signifi-
cant resource for researchers, educators, and policymakers
aiming to promote PA and health equity among children
with ASD. Future work should focus on refining reliability
of the tool for consideration in trial integration, exploring
its applicability across diverse cultural and developmental
contexts, and leveraging technology to enhance its scalabil-
ity and impact.
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Purpose: Adapted physical activity (APA) provides children and youth with disabilities more opportunities to
be physically active. Nevertheless, it is not well known how APA implementation in different services has
benefited them. This study reviews the existing literature on APA interventions to identify characteristics and
program descriptions, and to primarily synthesize information relating to the goals, for children and youth
with disabilities.

Methods: A literature search was performed using (1) electronic databases Scopus and EBSCO ALL and (2)
manual and individual scrutinization of the four major APA journals. The characteristics and program were
summarized narratively, and outcome items were extracted using the established International Classification
of Functioning, Disability and Health: Children and Youth version (ICF-CY) linking rules.

Results: Thirty-five APA intervention studies published between 1987 and 2020 (with the majority in North
America, since 2000) were included. Children with autism are the largest target group. Rich and diverse pro-
grams implemented were proved to be effective. Among the 184 outcome items coded within the categories
of ICF-CY, 48% focused on Body Functions while 52% focused on Activities and Participation.

Conclusions: This scoping review provides APA professionals and non-professionals (e.g. guardians) a
broader and systematic overview on existing APA interventions for children and youth with disabilities.

Keywords: intervention characteristics; program descriptions; goals; adapted physical activity; children and youth with disabilities; scoping review;
ICF-CY

Background

Physical activity in the children and youth
with disabilities

Physical activity (hereafter abbreviated as PA) is asso-
ciated with improved health, psychological benefits,
and social development among children and youth
(with or without disabilities) (Murphy et al. 2008,
Poitras et al. 2016). According to the Global Matrix 2.0
and 3.0 (Aubert et al. 2018, Tremblay ef al. 2016),
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there is ‘new evidence showing that the situation
regarding the PA of children and youth is a concern
worldwide’. By looking at the WHO guidelines and rec-
(World Health Organization 2010),
which provide details for children and youth aged
5—-17 years (with and without disabilities) on how much
PA is indispensable for good health, no difference was
found among children and youth with and without dis-
abilities. However, compared to their typically develop-
ing peers, children and youth with disabilities are at a
higher risk of obesity (Collins and Staples 2017,
Hinckson ef al. 2013), and do not achieve the

ommendations

voL. 70 NO. 7


http://crossmark.crossref.org/dialog/?doi=10.1080/20473869.2022.2161987&domain=pdf&date_stamp=2024-11-29
http://orcid.org/0000-0002-3289-9984
http://orcid.org/0000-0001-8221-8561
http://orcid.org/0000-0003-0559-8577
http://orcid.org/0000-0002-1468-5405
https://doi.org/10.1080/20473869.2022.2161987

M. An et al.

1128

recommended level of daily PA (Lobenius-Palmér et al.
2018). It is already alarming that children and youth
worldwide are not engaging in PA as recommended.
Furthermore, it is especially hard to notice that the situ-
ation is more severe for children and youth with disabil-
ities. In fact, children and youth with disabilities
experience significant restrictions in participating in PA
(McGarty and Melville 2018, Tonkin et al. 2014),
mainly related to individual, familial, and wider envir-
onmental concerns and factors (King et al. 2003). Due
to the complexity of barriers (ranging from individual
child’s level of functioning to the person—environment
contextual factors) (McGarty and Melville 2018,
Shields et al. 2012) impeding overall PA participation,
interventions seeking to implement PA for children and
youth with disabilities can be especially difficult.

Adapted physical activity has the
interventional potential for children and youth
with disabilities as a cross-disciplinary body
of knowledge

In recent decades, research has revealed the potential of
interventions based on adapted physical activity (here-
after abbreviated as APA) dealing with individual dif-
ference, and the children and youth with disabilities are
no exceptions (Steadward et al. 2003). According to the
International Federation of APA, ‘APA is defined as a
cross-disciplinary body of knowledge directed toward
the identification and solution of individual differences
in PA. It is a service delivery profession and an aca-
demic field of study that supports an attitude of accept-
ance of individual differences, advocates access to
active lifestyles and sport, and promotes innovation and
cooperative service delivery programs and empower-
ment systems. APA includes, but is not limited to, phys-
ical education, sport, recreation, dance and creative
arts, nutrition, medicine, and rehabilitation’ (IFAPA
2014). It has also been widely acknowledged that inter-
vention and services for children and youth with dis-
abilities operate on an interdisciplinary basis (Bjorck-
Akesson et al. 2010). APA professionals from various
disciplines are likely to be able to provide children and
youth with disabilities a diversity of experiences in PA
participation, whereas the definition of APA and the
meaningfulness of implementing APA across individual
differences lack specificity. It is too conceptual to
understand or capture a clear picture as to how APA
has been implemented among children and youth with
disabilities to support their needs. In type usage, ‘adapt’
means ‘to adjust’ or ‘to fit’, and the meaning of adapt
in APA’s working definition is consistent with this
understanding by including modifications to meet the
needs of children and youth with disabilities (Winnick
2010). What can be grasped from the APA definition is
that APA can be a service delivery that uses modifica-
tions of PAs to cater to the children and youth with
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disabilities needs and support an attitude of acceptance
of individual differences and to advocate access to
active lifestyles and sport. Because of the wide range of
disciplines, goals and target groups involved in APA, a
systematic overview of APA interventions implemented
for children and youth with disabilities is not yet avail-
able. To the best of our knowledge, existing reviews
attempting to clarify the PA interventions for children
and youth with disabilities either narrow the focus to a
single type of disability (Howells et al. 2019, Kilgour
et al. 2022) or focuses on a particular setting; for
example, in an out-of-school context (Arbour-
Nicitopoulos et al. 2018, Orr et al. 2021), or in a
school-based context (Wilhelmsen and Serensen 2017).
Only one review discussed a similar topic excluding
therapeutic interventions, but this is a review of a
review (Lai et al. 2020).

A common framework used to synthesize
information relating to the multidisciplinary
APA interventions’ goals

To better understand how APA has been implemented
in different services across countries in relation to chil-
dren and youth with different kinds of disabilities, espe-
cially in terms of the intervention goals, there is a
requirement for a common language between professio-
nals and a shared framework for intervention goals
(outcome items). The International Classification of
Functioning, Disability and Health for Children and
Youth (hereafter abbreviated as ICF-CY), derived from
the International Classification of Functioning,
Disability and Health (ICF) (World Health Organization
2001), may serve as the common framework that can
be applied across disciplines as well as national boun-
daries to: (1) facilitate the documentation of health and
disability in children and youth, and, (2) advance serv-
ices and research on behalf of children and youth
(World Health Organization 2007). It is a biopsychoso-
cial model by facilitating to understand human func-
tioning with three interrelated components; namely,
body functions and body structures and activities and
participation. This model also includes contextual (per-
sonal and environmental) factors that interact with the
three components of human functioning. Within the
ICF-CY, children’s functioning and disability are
viewed as being a dynamic interaction between health
conditions and contextual factors. APA is a production
of the evolving concepts from ‘corrective therapy’ to
‘adapted physical education’ and then ‘adapted physical
activity’ (shifting the emphasis from correcting personal
functioning impairments to focusing on solving prob-
lems on overall interaction of person—environmental
context) (Steadward et al. 2003). The fundamental con-
cept of APA accords with how the ICF-CY model rec-
ognizes children’s functioning and disability. In
addition, the ICF-CY model has been useful for
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Figure 1.

identifying potential points of interventions for children,
including those with disabilities (Hwang et al. 2014,
Tantilipikorn et al. 2012, World Health Organization
2007, Yildiz Kabak et al. 2021). Practically, the ICF-
CY model can help define areas of intervention after
understanding the child’s need (McDougall and Wright
2009). It is unlikely that all APA professionals from
distinct disciplines refer to ICF-CY to set up the inter-
vention plan and advance their services. Conversely, it
is possible to use ICF-CY systematically to document
the current existing literature on the various interven-
tion goals of APA and this has been conducted by eval-
uating goals for children (Rainey et al. 2014).

This study aims to identify and review characteristics
(study and participant characteristics) and program
descriptions, and primarily synthesizes information relat-
ing to the goals of current APA interventional studies for
children and youth with disabilities. To achieve the study
aims, the following research questions will be addressed:

1)  What are the characteristics (in terms of study char-
acteristics and participant characteristics) of current
APA interventional studies for children and youth
with disabilities?

2)  What are the program descriptions of current APA
interventional studies for children and youth with
disabilities?

3)  What kinds of abilities and behaviors do the current
APA interventional studies for children and youth
with disabilities focus on (using ICF-CY)?

International Journal of Developmental Disabilities

A summary of the screening process for procedure 1.

v

The subjects are not applicable = 8

4) To what extent are current APA interventional stud-
ies for children and youth with disabilities reported
as beneficial or effective?

Methods

Search strategy

A literature search was performed using two proce-
dures. In Procedure 1 (Figure 1), electronic databases
Scopus and EBSCO ALL (with overall 70 databases)
were used on June 4, 2020. The search strategy was
probing within the abstract of articles containing
‘Adapted Physical Activity’ and ‘disabled or disability
or disabilities or impaired or impairment’ and ‘youth or
young or teenager or child or children or adolescent’. It
was also crucial to review four journals listed on the
International Federation of Adapted Physical Activity
(IFAPA) official website. Despite these being included
in the electronic databases Scopus and EBSCO ALL,
data describing the year of publication is limited and
not always complete. Procedure 2 was carried out to
ensure that intervention studies from the four main-
stream APA journals listed on the official website of
IFAPA during the time the search was performed are
not missing from the search. In Procedure 2 (Figure 2),
the manual-search method was applied to and per-
formed on two APA journals: Adapted Physical Activity
Quarterly and European Journal of Adapted Physical
Activity. A keyword search was used for the online
databases of the other two APA journals; namely,
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PRISMA 2009 Flow Diagram for Procedure 2
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Figure 2. A summary of the screening process for procedure 2.

Palaestra and Therapeutic Recreation Journal. The key-
words ‘intervention/interventions’ and ‘children, youth,
or children’ and PUBID (32045) were searched in the
Palaestra (accessed electronically via ProQuest Central
from 1997 to 2019). Therapeutic Recreation Journal
was accessed electronically via ProQuest Central from
1998 to the latest issue Third Quarter 2020, 54(3). The
search strategy was changed to use keywords
(‘intervention or interventions’ and PUBID (5997)) and
‘children with disabilities or youth with disabilities’ and
‘adapted physical activity’.
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Inclusion and exclusion criteria

Criteria for study selection are as follows: (1) A consid-
ered article must be in English; (2) The article must be
an intervention or service delivery research and the
study design has to be an experimental study; (3) The
intervention/service delivery recipients must be children
or youth aged 5-18 with disabilities and not their
parents or teachers (such that the outcome variables are
measured from the children/youth); and, (4) The article
must have been peer-reviewed. Included and excluded
criteria are mentioned in Table 1.
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Table 1. The included and excluded criteria.
Included criteria Excluded criteria
Population e Children and youth, 5-18years of e Pre-school populations of children (4 years of age and younger),
age with disabilities and parents and teachers
Intervention e Single or multicomponent interventions o N/A
in any settings
Study design e An experimental study o N/A

Publication type
Publication year
Language

e Peer reviewed journal article
o Till 2020 June
e English

e Conference abstract, study protocol, report, dissertation, book
o N/A
o All other languages

Study selection

Following the four stages (identification, screening of
title and abstracts, eligibility, and inclusion) of the
PRISMA guidelines on the selection process, authors
identified a certain number of papers by searching the
databases at the first stage. In the second stage, three
authors screened all titles and abstracts from the above,
removing duplicates. The relevance of the studies was
further examined at the third stage, where the same
three authors read the full text of each article obtained
from the previous stage. As a result, 35 studies
were included.

Data synthesis strategy

The studies that met the inclusion criteria are summar-
ized in Table 2, and provide a systematic overview of
our current findings. The combination of included stud-
ies was reorganized and analyzed in relation to the
research questions. A summary of each study is pre-
sented in Table 2, with reference to the following
aspects: column 1: study origin and characteristics, such
as author(s), year of publication, country, and study
design; column 2: participant characteristics: the num-
ber, age of the participants; the original wording of the
type of disabilities was maintained; (column 1 and col-
umn 2 contribute to the answers to the first research
question relating to the characteristics); column 3: phys-
ical activities: organized at the individual level or group
level, the type of PAs has been used in the study and
adaptations were made for the intervention (since all
information were summarized in the table, common
adaptions for the same type of PA will be highlighted
in the result only); column 4: program details: informa-
tion for settings and schedule of the program were
extracted; (column 3 and column 4 contribute to the
answers to the second research question relating to the
program descriptions); and, column 5: targeted abilities
and behaviors, which centered on the goals of the
included studies. The goals were coded with reference
to each available items in the measurement tools based
on the existing ICF linking rules (Cieza et al. 2005).
Four main domains, namely, body functions, body
structure, activities and participation, and environmental
factors are classified in ICF-CY. Practically, the ICF-
CY is used in intervention studies by researchers focus-
ing on children and youth with disabilities (Cronin

International Journal of Developmental Disabilities

et al. 2020, Pan et al. 2019). While summarizing APA
interventions from an international perspective, a study
(Hutzler and Sherrill 2007) mentioned that the use of
WHO terminology may facilitate a common language
among APA professionals who cooperate across service
delivery programs. To show how the ICF-CY linking
rules are applied, an example of the coding process
used in this study is described and presented in Table 3.
Four steps were undertaken to complete the ICF-CY
coding procedure. Two authors (occupational therapists)
firstly identified target abilities and behaviors, and then
each assessment tool contents were noted down with
specific items in accordance with the target abilities and
behaviors. Under the ICF-CY coding process column (6
and 7), each specific item of the tool was mapped to
the ICF-CY codes one by one (Cieza et al. 2005). Any
disagreements were discussed, and consensus was
achieved. The final summary step was done to list the
included code in order of the smaller to larger code,
and to ensure that overlapping codes are removed; (col-
umn 5, 6 and 7 contributes to the answer to the third
main research questions relating to the intervention
goals and ICF codes) and, the answers toward the
fourth research question relating to the reported effect-
iveness of APA interventions were marked in column
5: the two authors simply marked positive target abil-
ities and behaviors with a plus mark(+) and negative
ones or those without any change with a minus mark
(—) in Table 2.

Results

Characteristics

Study characteristics

Thirty-five included intervention studies were published
between 1987 and 2020. The majority (85.71%) were
published since 2000. Most (14 studies, 40%) were con-
ducted in the United States, followed by Canada (8
studies, 22.84%); two studies (5.71%) were conducted
in China (Hong Kong) and Finland and one study each
(2.86%) was conducted in the following countries or
regions: Australia, Brazil, France, Germany, Greece,
India, Israel, Taiwan and Turkey. Regarding the study
design, the largest number of studies consisted of a
quasi-experimental design (12 studies, 34.3%) followed
by a single-subject study design (11 studies, 31.4%).
The number of the randomized controlled trial design
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Table 3. An example of the ICF-CY coding procedure.

Abilities and behaviors in focus (using ICF-CY linking rules)

Target abilities and

behaviors (+, -) Measurement tools

ICF-CY coding process

ICF-CY code summary

Fundamental motor skills
(FMS) proficiency (+)

TGMD-2 (+)

locomotor skills
(running, jumping)
object controls kills
(catching, kicking,
overarm throwing)

Self-perceived physical
competence (+)

The Physical Self-
Descriptive Questionnaire
(PSDQ) (+)

physical health, physical
coordination, body fat,
sporting ability, physical self-
concept, physical
appearance, physical
strength, physical flexibility,
physical fitness, and global
self-esteem

Physical activity (-)
Sleep disturbance (+)

GT3x + accelerometers (—)
The Children’s Sleep Habits
Questionnaire—Chinese
version (CSHQ-C) (+)

bedtime resistance, sleep
onset delay, sleep duration,
sleep anxiety, night waking,
parasomnias, sleep-
disordered breathing,
daytime sleepiness

(d4552 Running, d4553
Jumping, d4455 Catching,
d4351 Kicking,

d4454 Throwing)

(d5702 Maintaining one’s
health, b7602 Coordination
of voluntary movements,
b1801 Body image, d9201
Sports, b11420 Orientation
to self, b1801 Body image,
b730 Muscle power
functions, b7101 Mobility of

b11420 Orientation to self
b1266 Confidence

b134 sleep functions
b1801 Body image
b7101 Mobility of
several joints

b730 Muscle

power functions
b7354 Tone of muscles of
all limbs

b7602 Coordination of
voluntary movements
d4 Mobility

d4351 Kicking

several joints, b7354 Tone
of muscles of all limbs,
d570 Looking after one’s
health, d920 Recreation and
leisure, b1266 Confidence)
(d4 Mobility)

(0134 Sleep functions)

d4 Mobility
d4454 Throwing

d4455 Catching

d570 Looking after

one’s health

d5702 Maintaining

one’s health

d920 Recreation and leisure
d9201 Sports

(6 studies,17.2%) ranked third. The wait-list control
design (4 studies, 11.4%) and other designs (2 studies,
5.7%) contributed to the rest of studies.

Participant characteristics

Sample sizes across the 35 studies varied from 2 to 104
participants. Regarding the type of disability (Graph 1), the
number of studies examining autism spectrum disorders
(hereafter abbreviated as ASD) was the highest (15 studies,
42.9%). Particularly, 2 among the 15 studies included both
ASD and their typically developing peers. The second most
numerous types are composed of those including a group
of participants with various disabilities and those with mul-
tiple disabilities, consisting of 5 (14.3%) of 35 articles.
Three (8.6%) studies examining cerebral palsy and devel-
opmental coordination disorders (with 1 among 3 including
both developmental coordination disorder (DCD) and their
typically developing peers), contributed the third largest
share. The number of studies focusing on other disabilities
was the fewest, consisting of intellectual disabilities
(2 studies, 5.7%), emotional disorders (2 studies, 5.7%),
visual impairment (1 study, 2.9%), Down’s syndrome
(1 study, 2.9%), fetal alcohol spectrum disorder (1 study,
2.9%), craniofacial differences (1 study, 2.9%) and
behavior disorders (1 study, 2.9%).

International Journal of Developmental Disabilities 2024

Program descriptions

Types and adaptations of PA

PA in 17 studies (48.6%) was organized at individual
levels, while PA in 14 studies (40%) was organized at
group levels. The rest of the studies (4 studies, 11.4%)
included a combination of both individual and group
level PA. Regarding the types of PA, 9 studies (25.7%)
used simple motor activities. Simple motor activities,
such as a single (bean bag tossing, a kicking task) or a
few or a whole set (TGMD-2 and TGMD-3), were used
to incorporate motor skills practice/training. The adap-
tations of simple motor activities were mainly estab-
lished for: (1) teaching strategies (used with logical
development of skills and difficulty increasing over
time); (2) providing verbal, musical, visual, tactile
reinforcement/prompts; (3) giving children a goal and
chance to have autonomy. Seven studies (20%) used a
variety of PAs. All wide-ranging PA program details
can be found in the Table 2 and two examples are listed
here: one study included gymnastics and pool activities
and the other included aerobic and strength training and
organized sports. No common adaptations were found
among them. The number of studies applying equine-
assisted therapy (8.6%) and aquatics (8.6%) contributed
to 3 of 35 studies. One of the equine-assisted therapy
used a horse-riding exercise machine (Joba) instead of

voL. 70 NO. 7
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Number of Articles by Disability Category

I
.
B
B
B
including other disabilities [0 1
B
N 2
5
including developmental coordination disorders
and typcial developing peers
N 2
-1
including autism spectrum disorders and typcial
developing peers
13
N 2
0 2 4 6 8 10 12 14

u cerebral palsy
® mental disorders
® behaviour disorders

® craniofacial differences

u fetal alcohol spectrum disorder

® down’s syndrome
® visual impairment

intellectual disabilities

= including different types of disabilities and those multiple disabilities

= without typical developing peers

m with typical developing peers

Graph 1. The number of studies by disability category.

real horses. Adaptations for equine-assisted therapy
were mostly relevant to the saddle, offering cues by
horse handler and side walker, and incorporating bal-
ance activities on the horseback. Aquatic programs con-
sisted of basic stroke and breathing training sessions,
sensory-enhanced aquatics, and fun water activities
with aquatic play skills. Verbal and visual, sensory
reinforcement, and modeling, were used for aquatic
programs adaptation. Simple tasks (sit-up trails, push-
up trails) (5.7%) with adaptations on goal setting, video
modeling and personal reinforcement; indoor wall
climbing (5.7%) with adaptations on physical assistance
and verbal cueing); biking (5.7%) with adaptations on
specially designed bikes, and camping (5.7%) with
adaptations on creating supportive environment were
used in 2 studies each. The remainder of the studies

International Journal of Developmental Disabilities 2024 voL. 70

used yoga (1 study, 2.9%), surfing (1 study, 2.9%), soc-
cer programs (1 study, 2.9%), drumming (1 study,
2.9%), and virtual reality PA (1 study, 2.9%).

Settings

Among the 35 studies, the largest number of studies (19
studies, 54.3%) were conducted in community and rec-
reational settings, which varied from campsites, swim-
ming pools, equine centers, gym/fitness centers,
beaches, cycling courses and indoor and climbing facili-
ties. This was followed by those conducted in school
settings (11 studies, 31.4%). However, it is important to
mention that even though some interventions were held
at schools or universities, the intervention itself was not
part of a school-sanctioned activity. These activities
were neither part of the school curriculum nor were

NO. 7



M. An et al. A scoping review of APA interventions for children and youth with disabilities

they conducted in a school classroom. For example, one
activity was held in the school after the formal class
ended as part of an after-school activity. Alternatively,
in the original articles, the setting was described as ‘in
quiet therapy or study rooms in schools,” or ‘in the
lunchroom’. Overall, four studies were conducted in
similar situations. Nevertheless, school settings play an
essential role. There were two articles (5.7%) which fell
under the “no information” category, which was the
third largest, followed by other settings (2 studies,
5.7%) and clinic (1 study, 2.9%). The other settings
included settings in a laboratory or at home.

Program length, frequency and duration

Program length ranged from one trial (without specific
length mentioned) or a minimum of 10 min to a max-
imum of 90 min. The most common length is 1h (9
studies, 25.7%). Program frequency ranged from only
one main trial to 5 days a week. The most common fre-
quency is twice a week (10 studies, 28.6%), followed
by three times a week (9 studies, 25.7%), and once a
week (5 studies, 14.3%). Program duration ranged from
l1day to 9months. Twenty studies’ (57.1%) duration
fell within the range of 5 weeks to 12 weeks.

Abilities and behaviors the studies focus on
and reported effectiveness

Due to the prevalence of a large variety of research
designs, an article could have more than one research
purpose. Among the 35 articles, 184 outcomes were
identified (Graph 2). Of these, 88 (around 48%) aimed
at improving body functions, while only 1 outcome

Environmental
Factors
0%

ICF-CY CATEGORY

Activities and
Participation (58% d4
mobility)
52% Body Function (35%
b1 mental functions,
42% b7
neruomusculoskeleta
I and movement-
related functions )
48%

Graph 2. A summary of key outcomes by linking to the
ICF-CY category.

Control of voluntary
movement functions
(b7) T
Involuntary
movementreaction ————
functions (b7)

Muscle endurance__———— |

functions (b7)

Muscle power/
functions (b7)

Graph 3.

International Journal of Developmental Disabilities 2024

Body Functions

(0%) was focused on the environmental factors. The
largest number (95), accounting for 52% of the overall
outcomes, fell under the ‘activities and participation’
category. Apparently, the only category not mentioned
in the ICF-CY is body structures.

The first conclusion this study can draw is that
changing or improving body structures is not one of the
main outcomes associated with services to children and
youth with disabilities. In the category of body func-
tions (Graph 3), most body functions aimed at improve-
ment were neuromusculoskeletal and movement-related
functions, followed by mental functions, and then, sen-
sory functions and pain. It is clear that: (1) Muscle
power functions were the main focus among the neuro-
musculoskeletal and movement-related functions, and it
reinforces functions related to the force generated by
the contraction of a muscle or muscle groups. The
mobility of joint functions, muscle endurance functions,
involuntary movement reaction functions, control of
voluntary movement functions also played important
roles; (2) Confidence building, orientation functions,
emotional functions, body image were the highlights
among the ‘mental functions’; and, (3) Vestibular func-
tion of balance was the most significant goal in the cat-
egory of ‘sensory functions and pain’.

The authors further discussed the components contri-
buting to mobility, interpersonal interactions and relation-
ships and community, social, and civic life under the
category of ‘activities and participation’ (Graph 4).
Mobility had the largest number of components.
Improving the skills of kicking, hand, and arm use

Basic, complex Activities and Participation
interpersonal
interactions,
informal social
relationships (d7)

Kicking (d4)
\ Hand and arm use
| (throwing, catching)

Recreation and
leisure (play, sports)

(d9) ) y (d4)
Moving around 4
(running, jumping) __—
(d4)
Graph 4. A summary of key outcomes under the activities

and participation category.

B Confidence (b1)

M Orientation functions
(b1)

= Emotional functions
(b1)

Body image (b1)

B Vestibular function
® Mobility of joint of balance (b2)

functions (b7)

A summary of key outcomes under the body function category.
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(throwing, catching), moving around (running, and jump-
ing) are the main outcomes. When it came to interper-
sonal interactions and relationships, the results showed
that most APA articles examined the basic, complex, and
general interpersonal interactions, formal and informal
relationships. In regards to the community, social, and
civic life, only recreation and leisure (play and sports)
have been included within the 35 APA articles.

Only 1 outcome item was related to environmental
factors. In the category of environmental factors, the
outcome was to change attitudes (individual attitudes of
acquaintances, peers, colleagues, neighbors and com-
munity members).

Overall, the main outcomes associated with APA
services to children and youth with disabilities were
improving body functions, especially mental functions
(confidence, orientation functions, emotional functions,
body image), sensory functions and pain (vestibular
function of balance), movement functions (control of
voluntary movement functions, involuntary movement
reaction functions) and muscle functions (muscle power
and endurance functions). These also aim to improve
the gross and fine motor skills of kicking, hand and
arm use (throwing and catching), running, jumping and
building informal social relationships, and taking part in
recreation and leisure activities (play and sports).

Regarding the reported effectiveness, a large major-
ity (19 studies, 54.3%) of the studies reported positive
benefits or effectiveness of APA interventions (Table
2). In another 42.9% (15) of the studies, partial effect-
iveness was found (e.g. in some behaviors and/or abil-
ities in some participants). One study (2.9%) reported
that the virtual reality of sport applications, music pro-
grams and game-like programs are no more effective
than regular physical therapy or occupational therapy
intervention for children with cerebral palsy. As a
result, all but one study showed effectiveness or partial
effectiveness of APA on improving the abilities and
behaviors for children and youth with disabilities.

Discussion

The aim of this scoping review was to identify and
review the current existing literature on APA interven-
tions (characteristics, program descriptions, and goals),
and to understand how APA has been implemented in
different services in relation to 5—18 years old children
and youth with disabilities (excluding pre-schoolers).
Peer-reviewed journal articles describing interventional
programs with an experimental study design written in
English were screened. A narrative synthesis was
undertaken to answer the research questions on charac-
teristics, program descriptions and goals of APA inter-
ventions (abilities and behaviors the studies focus on
and reported effectiveness). The ICF-CY linking rules
were applied to synthesize the goals.
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Characteristics (study characteristics)
Thirty-five articles were found that met the inclusion
criteria between the years of 1987 and 2020. Similar
with previous studies in out-of-school contexts (Arbour-
Nicitopoulos et al. 2018, Orr et al. 2021), a majority of
the included studies were published since 2000. The
research comes from different countries and continents,
with a big concentration in the United States and
Canada. APA started in the United States with its first
implementation at the Perkins School for The Blind in
Boston in 1838 (Winnick 2010). Three mainstream
journals included in our search are based in the United
States. It is thus not surprisingly to see that a majority
of the studies have been conducted in North America.
In 1984, it was suggested that the individualized nature
of instructional programs for the mentally handicapped
often makes group designs inappropriate in PA research
(Watkinson and Watson 1984). It is still the case in the
21st century as our search identified a big portion of
single-subject study which thinks highly of individual-
ization in the included studies. As per our findings,
even in controlled trails, the PA offered to all children
or youth with disabilities in the intervention group can
still be provided in an individual context rather than in
a group-based format.

Characteristics (participant characteristics)
Children and youth with ASD contributed to the largest
target group in the existing APA interventions litera-
ture. Expanded diagnostic criteria, more awareness of
ASD, and diagnosis occurring at earlier ages led to the
prevalence of ASD as a categorical diagnostic condition
(Matson and Kozlowski 2011). It was indicated that,
within the last two decades, interest in the potentially
beneficial effects of PA has grown for children with
ASD, even though PA is usually not regarded as a
standard treatment/intervention (Sowa and Meulenbroek
2012). Fifteen studies focusing on ASD proved to have
an overall/partial positive effectives on various out-
comes, but this study cannot simply draw a conclusion
that APA is more beneficial to children with ASD than
the other subgroups. This topic needs further examin-
ation. However, this study attests to the fact that
researchers in recent decades have realized the potential
benefit that PA might bring to children and youth with
ASD. Different types of disabilities and children and
youth with multiple disabilities contributed to the
second largest target group. As discussed with respect
to the study design, APA reinforces individualized
nature of instructional programs. ASD and different
types of disabilities or multiple disabilities, which indi-
cate more complex conditions than other types of dis-
abilities, are more likely to be dealt with individually in
the field of APA.
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Program descriptions

In terms of the types of PA, this study tried to identify
whether the program is organized at an individual level
or as group-based level, and the PAs which have been
used for the intervention. Not surprisingly, the number
of individual-level PAs is bigger than group-level activ-
ities. It is understandable that special needs can be bet-
ter fulfilled in individual programs. A previous meta-
analysis for children with ASD study provided proof
for that (Sowa and Meulenbroek 2012). However, it is
worthy to consider how APA could be organized in a
group format to include a larger sample size and still be
effective (Lai et al. 2020). The current review covered
a wide range of APA intervention studies by imple-
menting rich and diverse adaptive PA programs. Simple
motor activities and a variety of PAs were priority
selections. In accordance with previous finding (Lai
et al. 2020, Orr et al. 2021) on modifications of PA, the
descriptions in our findings are also very limited. With
adequate modifications information, more PA evidence-
based strategies for a certain type of disability (Knight
et al. 2015) can be developed. Therefore, a call for
more transparent program descriptions regarding modi-
fications in APA is needed. Concerning settings, studies
conducted both in-and-out of the school settings and
even school-based ones are not school-sanctioned but
community-embedded activities (Lai 2020).
Regarding the program dose, the average duration of
the program is shown to be similar (5weeks to
12 weeks) as the previous reviews for children with
physical disabilities and children with impairments in
social skills and cognition (Arbour-Nicitopoulos et al.
2018; Orr et al. 2021).

et al

Abilities and behaviors the studies focus on
and reported effectiveness

Using ICF-CY linking rules to synthesize outcome
items allows: (1) content comparison of outcome items
used in APA with details in a systematic way and (2)
guidance on selecting the most appropriate interven-
tion goals.

Content comparison of outcome items used in APA
with details in a systematic way

One of the previous reviews for children and youth
with physical disabilities simply listed discovered out-
comes, which were mainly related to social skills, phys-
ical skill development, psychological well-being, and
participation in PA (Arbour-Nicitopoulos et al. 2018).
Another for children and youth with impairments in
social skills and cognition included (Orr ef al. 2021)
anthropometrics and fitness, motor, and sport skills,
psychological well-being, and socialization. The above
outcome areas were derived from reviewers’ categoriza-
tion of the associated findings. Without a framework, it
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is difficult for the readers to capture which specific
aspects of the mentioned outcome areas were examined
and the portion and the level of importance of the spe-
cific aspects compared to others. However, mapping
these factors to ICF-CY codes give an obvious outline
to our findings. Regarding the overlapping outcome
areas (social aspects, physical skill development, and
psychological well-being) of the two previous studies,
the new findings of our review can be explained by dif-
ferentiating the focus of outcome areas. First, the previ-
ous studies mostly covered social skills/relationships.
Key findings (Arbour-Nicitopoulos et al 2018)
included studies on peer relationships between the typ-
ical developing peers of children and youth with dis-
abilities in terms of increasing social acceptance and
disability awareness from the perspective of developing
peers. Extra reinforcements were put in place for famil-
ial interactions from the viewpoint of parents. As per
this review, social skills/relationships are not the most
significant outcomes that APA scholars are keen to
examine. We discovered that social skills/relationship
studies focused not on a particular type of disability.
Due to the various types of disabilities, social skills are
evaluated by all forms of methodology, ranging from
standardized social skills instruments filled by teachers
or participants themselves to trained observations either
from in-person interaction or recorded videotapes.
These focus more on the social skills of the children
and youth with disabilities themselves on a particular
occasion instead of typical developing peers’ opinions,
and developing peers are not frequently involved. We
coded these mostly in d7 interpersonal interactions and
relationships, which reinforces improving interaction
skills in a contextually and socially appropriate manner
with a goal of being involved in the activities and par-
ticipation. Second, while fewer studies examined phys-
ical skill development (improvements in locomotion,
object control, and activity-specific skills) in previous
studies, this contributed to the biggest outcome areas
(hand and arm use, kicking, jumping, and running,
which are necessary for mobility, muscle, and move-
ment functions under the neuromusculoskeletal and
movement-related functions) with a mixed focus on
both body function and activities and participation in
our review. Third, psychological well-being was
studied, particularly in the form of self-perceptions (e.g.
self-efficacy, autonomy, self-concept, and self-esteem)
in the previous review (Arbour-Nicitopoulos et al.
2018). In this review, mental functions consisting of
orientation functions, temperament and personality
functions, emotional functions and body image played
the third most important role in the outcome areas.
‘Confidence’ was the most frequently counted outcome
category. Self-esteem and self-perception were the two
main forms of tracing back to the original texts.
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Although another review had included systematic
reviews, our current scoping review included interven-
tion studies, sharing similarities in the wider coverage
of the outcome areas with another review in terms of its
outcome areas (Lai et al. 2020). These include indica-
tors of fitness (aerobic capacity and muscular strength),
physical and cognitive function, body weight and com-
position, physical development, social skills and rela-
tionships and psychological well-being. The first reason
for the similarity could be because both these reviews
consider the same group of study participants: children
and youth with disabilities. Even though our studies did
not exclude therapy-based interventions as per the eligi-
bility criteria, we did not end up including many ther-
apy-based interventions. This result is in accordance
with the previous review, which excluded all thera-
peutic studies. We assume this is the second reason
behind the similarity. Moreover, compared with results
from direct derivation of associated findings without a
unified ‘language’, graphs with various ICF-CY levels
of codes are easier to refer to.

Guidance on selecting the most appropriate
intervention goals

This review identifies the fact that current APA inter-
ventional literature providing children and youth with
disabilities services works toward a pragmatic direction
of supporting children and youth with disabilities to
become engaged in PA. Activity is defined as the exe-
cution of a task or action by an individual and participa-
tion is involvement in a life situation (World Health
Organization 2007). To achieve this goal, APA, as a
service delivery, has been working mainly toward
increasing the mobility. Along with this goal, improv-
ing functions of movement and mobility, including
functions of joints, bones, reflexes and muscles gains
its popularity among APA studies. Other than this, sec-
ondary focus of goals on improving social skills on a
particular occasion and further encouraging doing sports
or being active in play along with mental functions to a
lesser extent. Future PA interventions for children and
youth with disabilities could be planned based on the
current goals (Table 2) to ensure the immediate effect-
iveness or expanded more on those uncovered or unex-
plored areas. It 1is also recommended APA
implementers refer to ICF-CY to give intervention
descriptions for children and youth with disabilities
because we did not find a single study mentioning the
use of ICF-CY.

In terms of the reported effectiveness, all but one
study considered it beneficial for the abilities and
behaviors in question. However, this study simply
reviews the result of each included studies without con-
ducting a quantitative analysis. A major concern with
the quantitative analysis lies in considerable heterogen-
eity across the included studies. Without the effect sizes
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indicating clearer intervention outcomes, the results of
this study should be interpreted with caution. At least
our discoveries could provide apparent evidence that
children and youth with disabilities showed immediate
improvements to outcomes because of the intervention
(Lai et al. 2020).

Conclusion

Overall, this comprehensive review provides an over-
view of the characteristics, program descriptions and
goals (outcome areas) of APA studies for children and
youth with disabilities. In accordance with APA’s holis-
tic definition, this review, with specific characteristics
and outcomes, proved that APA started serving one of
its target groups—children and youth with disabilities,
mainly in North America and from 2000 by working on
neuromusculoskeletal and movement-related and mental
aspects of body functions mostly and reinforcing the
mobility and socialization capacity or participation in
everyday activities effectively. The biggest target group
involved children and youth with ASD. A majority of
the PA interventions were held in recreational and
after-school school settings with an average program
length of 1h and frequency of 2 or 3 times a week for
duration of 5 to 12weeks. This review not excluding
therapeutic intervention studies or limiting the partici-
pants to children and youth with a single type of dis-
ability provides APA
educators a broader overview of interventional studies

specialists, researchers and
in the field. Using the ICF-CY linking system also gen-
erates systematic insights related to the more specific
outcome areas under the three of four major domains:
body functions, activities and participation, and envir-
onmental factors. This will not only encourage APA
practitioners to be more confident when setting a goal
for children and youth with disabilities but also provide
potential recipients and their parents or families with a
more convincing report of wide coverage and precise
outcomes of APA services. Finally, professionals across
disciplines will develop a better understanding of APA
through this review and explore areas for potential
cooperation in the future.

Limitation

Like most reviews, eligibility criteria could be a limita-
tion because of the language selection. Selecting studies
written in English could be one of the potential reasons
for missing important studies in the field.
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