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Abstract

Background: Individuals with mild intellectual disabilities (ID) often face cognitive and functional challenges, which can lead
to low physical activity (PA) and a higher risk of obesity. While virtual reality (VR) exergames show promise for promoting PA
intypically developing children, akey barrier for individualswith 1D isthelack of astructured teaching methodology. This study
argues that a tailored approach is essential to help children with mild ID gain independence in gameplay. By learning specific
patterns, they can achieve greater autonomy, which not only facilitatesincreased PA but also improves motor competence, physical
fitness, functional abilities, and overall well-being.

Objective: This study aims to evaluate the effectiveness of the WISH (Warm-up, Imitation, Settings, Half-hour exergame
session) and WON (Warm-up, Objective evaluation, No problem!) training protocols in improving participant independence,
exergame performance, and overall gameplay experiencein VR.

Methods: We used amultisession, single-group research design involving 16 training sessionsin this pilot study. The 16 sessions
were conducted during scheduled physical education classes at a special school in Poland from October 2023 to May 2024. The
intervention comprised two main protocols. the WISH protocol (sessions 1-4), an introductory phase focused on familiarization
with VR technology and gameplay mechanics, and the WON protocol (sessions 5-16), designed for gradual reduction of trainer
assistance to promote gameplay independence.

Results. The statistical analysis confirmed the effectiveness of both the WISH and WON protocols. A Wilcoxon signed-rank
test onthe WISH protocol revealed a statistically significant improvement in understanding instructions for the warm-up (r=0.87;
P=.009), the projector imitation (r=0.91; P=.007), and participant exergame performance (r=0.90; P=.03). Within the WON
protocol, the Wilcoxon test also showed a significant increase in participant exergame performance (r=0.89; P=.008). Further
analysis using Spearman rank-order correlation indicated a very strong association between increased independence and better
exergame performance (p=0.91; P=.002) and overall gameplay experience (p=0.63; P<.05).

Conclusions: Thispilot study suggeststhat the structured WI1SH and WON training protocols may have the potential to enhance
functional autonomy, exergame performance, and overall gameplay experience in individuals with mild ID. The observed
improvements indicate that such structured pedagogical approaches could be beneficial for this population. These preliminary
findings warrant further investigation through larger-scale, controlled studies to confirm efficacy and explore the transferability
of these benefits to broader contexts and other VR exergames.
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KEYWORDS

active video game; exergame; gameplay experience; health promotion; independence; intellectual disabilities; physical activity;
physical education; usability; virtual reality

https://games.jmir.org/2025/1/€71823 JMIR Serious Games 2025 | vol. 13 | €71823 | p. 1
(page number not for citation purposes)


mailto:ciazynska@awf.poznan.pl
http://dx.doi.org/10.2196/71823
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR SERIOUS GAMES

Introduction

Intellectual disabilities (ID) comprise a spectrum of severity
levels: mild (F70), moderate (F71), severe (F72), and profound
disability (F73), as per the International Classification of
Diseases, 10th Revision, by the World Health Organization [1].
Mild severity is characterized by an intelligence quotient (1Q)
between 50 and 70, moderate by an 1Q between 35 and 49,
severe by an 1Q between 20 and 34, and profound by an 1Q of
less than 20 [1]. Individuals with mild ID have difficulties in
many cognitive and functional abilities[2]. They may struggle
with expressing their thoughts, retaining information,
interpreting sensations [ 3], and engaging in both fine and gross
motor movements and motor competence [4]. Despite these
obstacles, most people with mild ID can lead productive lives
with some assistance. This category accounts for about 85% of
those with ID and may need help with some areas of life but
remain at least partly independent [5]. People with mild ID tend
to be less physically active than their peers without disabilities
[6]. Thisreduced physical activity (PA) can contribute to poor
physical health, including low cardiovascular fitness, weak
muscles, and an increased risk of overweight and obesity. Given
these challenges, devel oping effective strategies to increase PA
participation among individuals with ID is crucia [7]. By
promoting regular exercise, we can help improve their overall
health and well-being.

Recent initiatives to promote PA among typically developing
children have involved incorporating exergames into school
physical education (PE) classes [8-10]. These exergames use
innovative technology to create immersive environments that
require physica gestures and movements to control the
gameplay. Additionally, fully immersive virtual reality (VR)
exergames transport users into the game world, often through
head-mounted displays, eliminating distractions and focusing
attention on the game. Exergames incorporating interactive
technology and immersive VR experiences have shown promise
in promoting PA for people with ID [11-13]. However, before
the potential gains of PA exergames that people with ID may
derive from exergaming are examined, ateaching methodol ogy
should be developed that will combine manual and digital
techniques for teaching correct movement patterns [14,15].
Knowing these patterns and practicing them can help improve
general physical fitnessand functional ability and prevent injury
[14]. Conseguently, an appropriate step-by-step guide [16]
should be developed for introducing people with 1D to the VR
exergame to achieve independence in gameplay [17]. Recent
research suggests that technology systems designed to provide
step-by-step guide instructions can be effectivetool sfor teaching
and supporting individuals with 1D to independently complete
tasks and develop motor competence [17]. Building
independencein the sphere of exergaming with occasional help
from a PE teacher can trand ate into a sense of independencein
taking actionsin everyday lifefor peoplewith ID. Independence,
like self-reliance, is a term that involves the ability to take
actions to manage one's affairs and provide for oneself [18].
This entails relying on one’s own efforts, resources, judgment,
and abilitieswithout requiring support from others. PE teachers
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can aim to guide people with ID toward the most optimal level
of independence that is attainable for an individual .

Beyond the specific context of 1D, the creation of standardized
methods for teaching VR goggle use is a critical and unmet
need in the broader fields of PE and rehabilitation. While the
potential of VR to enhance engagement in PA and therapeutic
exercisesis widely recognized [19], its effective application is
often limited by the lack of structured instructional protocols.
Other studies, such as that by Villada Castillo et al [20], have
outlined protocols for introducing exergames for stroke
rehabilitation, focusing on a brief introduction, system setup,
and free play to gather feedback. Similarly, a methodology
proposed by Pirovano et al [21] emphasizes a 3-step design
process for therapeutic exergames. identifying exercise
requirements, transforming exercisesinto avirtual environment,
and adding game elements for entertainment.

This study builds upon thiswork by providing acomprehensive
teaching methodology that is uniquely structured to facilitate
independence. Unlike existing protocols that are often brief or
focused on system design and feedback gathering, our approach
integrates with a standard PE lesson structure. This division
into a warm-up, main part, and cool-down over 45 minutes
addresses the practical needs of a school setting, ensuring that
the protocols are not only effective but also highly adaptable.
By providing a successful protocol for teaching the use of VR
technology, our research aims to address this gap. Creating
tailored, step-by-step methods is essential for making VR an
accessible and effective tool, ultimately fostering greater
engagement in activities crucial for well-being across a wide
spectrum of users.

Despite evidence that VR exergaming can increase PA, to the
best of the authors' knowledge, no previous research has
reported on a methodical training protocol for introducing VR
gameplay into PE lessons, specifically designed for individuals
with mild ID.

The aim of this study was to evaluate the effectiveness of the
WISH (Warm-up, Imitation, Settings, Half-hour exergame
session) and WON (Warm-up, Objective evaluation, No
problem!) training protocols in improving participants
independence, exergame performance, and overall experience
playing a VR exergame.

This pilot study aimed to explore whether (1) a structured
teaching methodology could be beneficial for implementing
VR technology in individuals with mild 1D, (2) the proposed
protocols could lead to improvementsin participants’ functional
independence and sense of motor competence, and (3) the
proposed protocols show potential to serve as a transferable
approach for teaching other VR games based on similar
movement mechanisms, warranting further investigation.

Methods

Ethical Considerations

The institutional review board at the Karol Marcinkowski
Medical University in Poznar approved this study (no 684/23).
All procedures were conducted in accordance with the ethical
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standards of the institutional and national research committees
and with the 1964 Helsinki Declaration, and its later
amendments or comparable ethical standards.

All participants were pupils in the special school complex in
Poland. Prior to their involvement, comprehensive written
informed consent was obtained from the parents or legal
guardians of al participants. Additionally, each participant
provided verbal and written assent, ensuring their voluntary
agreement to take part in the study. Participants did not receive
any monetary compensation for their involvement.

To ensure the privacy and confidentiality of participants, all
collected data were anonymized and deidentified immediately
upon collection. Unique numerical codeswere assigned to each
participant, and al personally identifying information was stored
separately in a secure, password-protected database accessible
only to the principal investigator. No personaly identifiable
datawere included in the research database or in any reports or
publications.

Individualsvisiblein thetable-of-contents picture are either the
authors or pupils who participated in the study. Explicit written
consent for the publication of their identifiable images was
obtained from these individuals or their legal guardians. These
consent forms have been uploaded as supplementary material
alongside the manuscript for verification.

Study Design

The WISH protocol (Textbox 1) and the WON protocol
(Textbox 2) were devel oped as a coherent training methodol ogy
to gradually increase independence in children with mild ID
when using VR exergames. Their names are acronyms that
reflect the structure and purpose of each stage. The WISH and
WON protocols were initially tested on a sample of healthy
adults to identify foundational inconsistencies and refine the
core procedures. Subsequently, the protocolswere evaluated in
acohort of healthy children aged 15 yearsto detect and address
specific challenges related to a younger population, ensuring
the methodol ogy was appropriately adapted for the target group.
Finally, before being used, the protocols were evaluated by a
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school psychologist, a PE teacher from a special school, and an
impartial researcher, who gave positive opinions based on their
knowledge and the potential usefulness of the protocols.

The WISH (Warm-up, Imitation, Settings, Half-hour exergame
on) protocol isa4-sessionintroductory step. It was created
to familiarize participants with the basics of VR exergames,
acclimating them to the technology and gameplay mechanics
with support. The WON (Warm-up, Objective evaluation, No
problem!) protocol is the main one, running from session 5 to
16. It focuses on gradually reducing trainer assi stance to promote
full independencein gameplay. The name*“No problem!” refers
to the questionnaire used to measure the level of independence.

Both protocols were developed based on existing physical
therapy and special education methodologies, adapted for the
specifics of VR, and were validated through the continuous
evaluation of participant progress across successive sessions.

Each of the 16 WISH and WON sessions was conducted once
every 2 weeks during PE classes at a specia schooal, following
a standard lesson structure of a warm-up, a main part, and a
cool-down. The duration of a single exergame session (the
exergame“ OhShape!” was used) was approximately 30 minutes,
with each protocol having a defined time structure for its
respective stages. Overall graphical information for both
protocolsisavailablein Figure 1.

In OhShape!, users engage in a rhythmic fitness game with
musical elements, in which the goal isto match their bodiesto
the shapes that appear on walls. Players stand before colorful
wallswith silhouettes cut into them, and their task isto position
themselves correctly to pass through. The game also features
additional elements, such as special walls that must be avoided
by squatting or broken with the hands, and coins that are
collected by performing movement sequences. The game
engages the entire body, requiring players to perform squats,
dodges, and dynamic poses to the rhythm of the music. This
effectively combinesfunwith PA, offering acompelling fitness
experience. A video of the “1” step with OhShape! exergame
gameplay is provided in Multimedia Appendix 1.
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Textbox 1. WISH (Warm-up, Imitation, Settings, Half-hour exergame session): a 4-step protocol (sessions 1-4).

Step 1. “W” (10 minutes)

«  Thewarm-up included movements inspired directly by in-game elements, designed to prepare participants for the main part of the training. The
exercises performed were:

« armswings (in-game: catching coins)

o hand movements imitating boxing punches (in-game: smashing walls)
«  sguats (in-game: avoiding walls that appear above the head)

«  step-and-reach (in-game: avoiding walls)

- a“mirror” game, consisting of imitating movements performed by the trainer

Step 2.“1” (3 minutes)

. Imitating the exergame by using a projector and video recorded from the perspective of a participant in virtual reality (VR) goggles:
« the movements learned during the warm-up are used
. al participants position themselvesin front of the image displayed by the projector and “play” without using VR goggles

« thetrainer verifies the physical abilities of the participants and their understanding of the instructions. He reminds them aloud what to do
with the appropriate element of the exergame (eg, avoid the transparent wall—do a squat; break the red wall—use boxing with your hands).

Step 3.“S’ (2 minutes)
«  Setting up the VR goggles and the exergame zone:

«  marking the goggleswith the participant symbol (A-H) and adjusting the goggles to the participants (setting the distance between the lenses,
fastening straps)

«  setting asafe zone for the participant in which they could move freely

« connecting the view from the goggles to the app on the trainer’s phone, which allowed for areal-time view of the exergame

Step 4. “H” (30 minutes)
«  Half-hour exergame session:

o launching the game remotely for participants (the “A” button on the controller alowed voice launch of game elements through a voice
message, eg, “launch game,” “again,” and “menu”)

« thegamewaslaunched at the lowest level of difficulty (“try out”)
« game control by viewing the progress of participants in the gym and from their perspective in the goggles through an app on the phone

« overall scoreswere recorded by the trainer (stars)
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Textbox 2. WON (Warm-up, Objective evaluation, No problem!): a 3-step protocol (sessions 5-16).

Step 1. “W” (10 minutes)

«  Thewarm-up included more advanced movements directly inspired by in-game elements, designed to prepare participants for the main part of
the training. The exercises performed were:

« armswings (in-game: catching coins)

«  both hands movements imitating boxing punches (in-game: smashing walls)
«  sguats (in-game: avoiding walls that appear above the head)

«  step-and-reach (in-game: avoiding walls)

«  combo movement combining squats and step-and-reach exercises

« a“mirror” game, consisting of imitating movements performed by the trainer

Step 2. “0O” (30 minutes)
«  Objective evaluation of exergame performance:

«  based on the overall score (stars) obtained in the earlier session, the level of difficulty of the game on the day of the session was selected
for each participant separately

«  participants were not helped in the game unless they asked for it

« theexergame was not launched for the participant, they launched it themselves

Step 3. “N” (5 minutes)
«  No problem! questionnaire:

« each participant completed the questionnaire and interview sessions independently
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Figure 1. Overall design of the WISH (Warm-up, Imitation, Settings, Half-hour exergame session) and WON (Warm-up, Objective evaluation, No
problem!) structured teaching protocols, illustrating their sequential intervention delivery over 16 biweekly sessionsin apilot study involving 8 adol escents
with mild intellectual disabilities. The intervention was conducted at a specia school in Poland from October 2023 to May 2024, spanning an 8-month
period within the 2023-2024 academic year. PE: physical education; VR: virtual reality.
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Study Sample

All participants (N=8) were approached on the basis that they
were pupils of a special school and had a mild intellectual
disability (based on data provided by the diagnosis carried out
in psychological and pedagogical counselling centers, aimed at
recognizing the disability, determining the degree of 1D, and
issuing adecision on the need for special education). Thiswas
a convenience sample, comprising all eligible students from 2
distinct classes at the specific special school who provided
parental/guardian informed consent and their own assent to
participate. These 2 classes (totaling 8 pupils) represented the
entire available cohort of studentswithin the specified agerange
and disability level who typically participate together in PE
lessons at this ingtitution. Due to the pilot nature of the study
and the specificity of the population, formal sample size
calculations were not performed. The PE teacher and
psychologist of their school assessed thelevel of physicd fitness
and mental health as good, enabling participation in the study.
All participants exerciseregularly in PE lessonsin their special
school.

A total of 8 participants (male: n=3; female: n=5) aged between
15 and 20 years (mean age 17.63 years, SD 1.77) took part in
the study.

Inclusion criteriawere as follows: no previous VR experience,
mild ID, current pupils of a specia school, teenagers or young

https://games.jmir.org/2025/1/e71823
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adults aged 15-25 years, wearing or not wearing corrective
glasses (a special overlay for glasses was applied), right- or
left-handed, no use of psychotropic medicines, absence of
long-term or recent injuries, and good physical fitness and
mental health to participate in PE lessons (confirmed by a
statement from aschool psychologist and the current PE teacher
of the special schoal).

Exclusion criteriawere asfollows: previous VR experience, no
mild ID, former pupils of a special school, age greater than 25
years, history of eye surgery, use of psychotropic medicines,
long-term or recent injuries, and bel ow-average physical fithess
or mental health to participate in PE lessons (as confirmed by
a statement from a psychologist and the current PE teacher of
the special schoal).

M easures

Technology

A VR Meta Quest 2 128 GB system (Meta Platforms
Technologies|Ireland Limited, 2023) was used asthe VR headset
inthisstudy. Thissystem includes awireless headset for viewing
and exergaming, aswell as 2 hand controllers. To ensure optimal
performance, a minimum room size of 2.0 x 2.0 meters is
recommended. The VR headset features a 5.7-inch OLED
display with aresolution of 1832 x 1920 pixels per eye and a
refresh rate of 60-90 Hz. The exergame used in this study,
OhShape!, was downloaded from the Meta Quest Store app.
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Procedure

The study was conducted over 16 sessions held as part of PE
lessons at a special school. The entire procedure was based on
two protocols, WISH and WON, which were designed to
gradually increase participants independence in using a VR
exergame.

The WISH protocol comprised 4 steps aimed at developing
correct movement technique and ensuring safety and
comprehension of the game's rules. In the initia “W”
(Warm-up) and “I” (Imitation), the trainer assessed whether
participants understood the instructions and performed the
movements correctly, recording the results on atask sheet (task
sheet with 3-point scale: “YES,” 2 points, indicated complete
understanding and correct execution; “PARTIALLY,” 1 point,
indicated partial understanding or execution requiring minor
cues, and “NO,” 0 points, indicated no understanding or
incorrect execution). These scores were based on predefined,
detailed criteria, ensuring consistent assessment across sessions
and participants. During the“S” (Settings), the trainer ensured
participant safety by setting up the VR goggles and play zones,
documenting the settings to maintain consistency between
sessions. The final stage, “H” (Half-hour exergame session),
involved a 30-minute exergame gameplay segment during which
the trainer remotely launched the game and monitored
participant progress, recording their score (stars, exergame
performance). The WISH protocol lasted 4 sessions, with the
objective for each participant to achieve full understanding of
theinstructions (“W” and “I” stages) and earn at least 1.5 stars
in the game.

The WON protocol was implemented following the 4 WISH
sessions, with the primary objective of developing full
independence in gameplay. The first step, “W” (Warm-up),
continued to support correct movement technique. In the
subsequent “Q” (Objective evaluation) stage, participants
transitioned to independent play, where they were responsible
for launching the exergame themselves. The trainer adjusted
the difficulty level individually for each participant based on
their exergame performance (stars) from previous sessions and
provided assistance only when requested. Participant progress
or regression was monitored by recording their overall exergame
performance score on a task sheet. The final step, “N” (No
problem! questionnaires), involved amixed methods assessment
using the No problem! independence questionnaire, which
contained 7 functional levels, and a separate gameplay
experience questionnaire with a 3-point Likert scale.

Independence and Gameplay Experience
Questionnaires

The independence questionnaire, titled No problem!, was
combined with interviews and used an adapted 7-level functional
independence scale, directly derived from the FIM levels of the
Functional Independence Measure (FIM) [22,23]. This adapted
scale ranged from total assistance to total independence. Data
on independence level were collected from training sessions 5
to 16. For clarity and transparency, the specific definitions of
these adapted 7 functional levels are provided in Multimedia
Appendix 2.
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In this study, the definition of the 7 functional levels and
corresponding 7-point scale was described as follows. A score
of 7 points indicated total independence, where all tasks were
completed without the need for assistance from third parties.
In the interview, participants asked about problems during the
exergame played used the phrase, “1 had no problem.”

A score of 6 points reflected incomplete independence. The
activity required longer (than expected) time to complete the
gameplay, but the rest of the gameplay was correctly followed.
In the interview, participants asked about problems during the
exergame played used, for example, the phrase, “I had some
problems, but | didn’t need supervision.”

A score of 5 points referred to supervision. The participant
required no more assistance than standing next to athird person,
including assignment, guidance, or persuasion to perform the
activity, but no physical contact. In the interview, participants
asked about problems during the exergame played used, for
example, the phrase, “I had a few problems, and | needed a
Voice support.”

A score of 4 points indicated minimal assistance. Regarding
physical contact, the participants required no more assistance
than touching and performing most (over 75%) of the activity.
In the interview, participants asked about problems during the
exergame played used, for example, the phrase, “| had a few
problems, and | needed minimal physical support.”

A score of 3 points represented moderate assistance, where the
participant required more assistance or performed half or more
of the activity/effort (50%-74%). In the interview, participants
asked about problems during the exergame played used, for
example, the phrase, “I had a few problems, and | needed
moderate physical support.”

A score of 2 points reflected maximum assistance. The
participant performed half or less of the specified activity
(25%-49%), but at least 25%. In the interview, participants
asked about problems during the exergame played used, for
example, the phrase, “I had alot of problems, and | needed a
moderate physical support.”

A score of 1 point indicated total assistance. The participant
could perform little, if any, of the planned activity/effort (less
than 25%). In the interview, participants asked about problems
during the exergame played used, for example, the phrase, “I
had alot of problems, and | needed total assistance.”

Self-reported answers on the gameplay experience questionnaire
[24] were assessed using a 3-point Likert scale. Respondents
were asked to indicate the extent to which they agreed with each
statement by selecting one of the following options: “A Lot,”
“A Little” or “No.” Because adults and children with ID often
struggle with text comprehension, simplifying assessment scales
isafreguent practice [25-27]. To improve understanding of the
Likert-type items in this study, 2 strategies were used: each of
the 3 response options was paired with a corresponding
emoticon, and the researcher also presented the questions orally.
The emoticon card is shown in Figure 2. For question number
5, different emoticons were used due to the reverse structure of
the question. To assess usability in the context of VR, thefocus
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should be on areas such as ease to use, feeling safe, and
cumbersome handling [28,29].

The gameplay experience questionnaire included the following
seven items. question 1, “Did you get used to the game
quickly?’; question 2, “Were the controls easy to use?’; question
3, “Did the things you saw look real?’; question 4, “Were the
VR goggles comfortable?’; question 5, “Were you worried
about putting onthe VR goggles?’; question 6, “Did it feel like
youwerein control?’; and question 7, “ Did the way you moved
look real ?”

Cigzynska & Maciaszek

The gameplay experience questionnaire included seven items:
getting used to the game (question 1), ease of controls (question
2), visual realism (question 3), comfort of VR goggles (question
4), concerns of VR goggles (question 5), sense of control
(question 6) and realism of movements (question 7). To derive
an overall gameplay experience score, the numerical ratings
(1="No,” 2="A Little” and 3="A Lot") from the 7 items were
summed, with the score for question number 5 (“Were you
worried about putting on the VR goggles?’) being reverse-coded
prior to summation (ie, “A Lot” mapped to 1, “A Little’ to 2,
and “No” to 3), ensuring that a higher total score consistently
reflected a more positive overall experience.

Figure 2. Emoticon card used asavisual aid to simplifying Likert-type assessment scalesin a pilot study involving 8 adolescents with mild intellectual
disabilities (October 2023 to May 2024). Each of the 3 response options was paired with a corresponding emoticon to enhance comprehension, with a
modified set of emoticons used for the reversely structured question number 5.

'
<7/

A lot

A lot

Statistical Analysis

Calculations were performed using Statistica 13.0 software
(TIBCO Software Inc). To assess whether the WISH and WON
protocols induced atistically significant improvements:
Wilcoxon signed-rank tests were used to analyze changes in
independence levels (from the No problem! questionnaire) and
exergame performance (number of stars earned); McNemar
tests were used for analyzing changes in categorical data from
the gameplay experience questionnaire; chi-square tests were
used for other categorical comparisons, where appropriate; and
Spearman rank-order correlationswere performed to investigate
relationships between participants’ independence levels (data
from the No problem! questionnaire) and their exergame
performance (number of stars earned) and overall gameplay
experience (the final composite score from the gameplay
experience questionnaire).
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Results

WISH

Understanding thetask in” W” step was assessed by the trainer
after the warm-up. The datafor each sessionin WISH protocol
are presented in Table 1. During session 1, the results were as
follows: median 1.0 (IQR 0.25; 0.75-1.00) point. This means
that there were participants (6/8, 75%) who partialy understood
the instructions (and therefore received 1.00 point), but there
were also participants (2/8, 25%) who did not understand the
instructionsat all (0.00 point). The scoreincreased from session
1to session 4. In session 4, al participants scored 2.00 points
(8/8, 100%). A Wilcoxon signed-rank test was performed to
compare the results of the participants in the WISH protocol
between session 1 and session 4. The P value was .009 and the
effect size was 0.87 for warm-up instruction understanding.

Understanding the task in “I” step was assessed by the trainer
after completing the session in front of the projector. The data
for each session in the WISH protocol are presented in Table
2. During session 1, the results were as follows: median 0.50
(IQR 1.00; 0.00-1.00), range (minimum-maximum) 0.00-1.00
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point. This means that there were participants (4/8, 50%) who
partially understood the instructions (and therefore received
1.00 point), but there were al so participants (4/8, 50%) who did
not understand the instructions at all (0.00 point). The mean
score increased from session 1 to session 4. In session 4, all
participants scored 2.00 points.

The star achievement inthe“H” step was assessed by thetrainer

Cigzynska & Maciaszek

scored 1 full star (1.00 point), but there were also participants
(4/8, 50%) who scored only half a star (0.50 point). The stars
provided information about the result achieved in the VR
exergame gameplay—the higher the score, the more stars
summarizing the gameplay experience. The median score
increased from session 1 to session 4. In session 4, the results
were as follows:median 1.00 (IQR 0.25; 1.00-1.25) points,

range (minimum-maximum) 0.50-2.00 points. One participant
scored 2 points, one participant scored 1.5 points, 5 participants
scored 1 point, and only one participant who completed the
protocol scored 0.5 points.

after VR exergame gameplay. The data for each session in the
WISH protocol are presented in Table 3. During session 1, the
results were as follows: median 0.75 (IQR 0.50; 0.50-1.00)
points. This means that there were participants (4/8, 50%) who

Table 1. Trainer'sassessment of participants’ understanding of warm-up instructions during the“W” (Warm-up) step of the WISH (Warm-up, Imitation,
Settings, Half-hour exergame session) protocol across sessions 1-4 in apilot study involving adolescents with mild intellectual disabilities (N=8). Data
collected from a special school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and range for each session.
The Wilcoxon signed-rank test performed to compare session 1 and session 4 reveal ed astatistically significant difference (P=.009) with acorresponding
large effect size (r=0.87).

Variable Session 1 Session 2 Session 3 Session 4

Under standing of war m-up instructions, points®

Median (I1QR; Q1-Q3) 1.00 (0.25; 0.75-1.00)  1.00 (0.00; 1.00-1.00)  2.00 (0.25; 1.75-2.00)  2.00 (0.00; 2.00-2.00)

Mean (SD) 0.75 (0.46) 1.13(0.35) 1.75 (0.46) 2.00 (0.00)

Range 0.00-1.00 1.00-2.00 1.00-2.00 2.00-2.00
Number of participants achieving score, n (%)

0.00 points (No) 2(25) 0(0) 0(0) 0(0)

1.00 points (Partially) 6 (75) 7(87) 2(25) 0(0)

2.00 points (Yes) 0(0) 1(13) 6 (75) 8 (100)

8t indicatesthat the trainer recorded on the task sheet whether each participant understood theinstructions and performed the warm-up correctly (yes=2
points, partially=1 point, and no=0 points).

Table2. Trainer'sassessment of participants understanding of imitation instructions during the “I” (Imitation) step of the WISH (Warm-up, Imitation,
Settings, Half-hour exergame session) protocol across sessions 1-4 in apilot study involving adolescents with mild intellectual disabilities (N=8). Data
collected from a specia school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and range for each session.
The Wilcoxon signed-rank test performed to compare session 1 and session 4 reveal ed a statistically significant difference P=.007 with a corresponding
large effect size (r=0.91).

Variable Session 1 Session 2 Session 3 Session 4
Under standing of imitation instructions, points?
Median (IQR; Q1-Q3) 0.50 (1.00; 1.00 (0.50; 2.00 (0.00; 2.00 (0.00; 2.00-2.00)
0.00-1.00) 1.00-1.50) 2.00-2.00)
Mean (SD) 0.50 (0.53) 1.25 (0.46) 1.86 (0.35) 2.00 (0.00)
Range 0.00-1.00 1.00-2.00 1.00-2.00 2.00-2.00
Number of participants achieving score, n (%)
0.00 points (No) 4 (50) 0(0) 0(0) 0(0)
1.00 points (Partially) 4 (50) 6 (75) 1(13) 0(0)
2.00 points (Yes) 0(0) 2(25) 7(87) 8 (100)

8t indicatesthat the trainer recorded on the task sheet whether each participant understood the instructions and performed the warm-up correctly (yes=2
points, partially=1 point, and no=0 points).
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Table3. Trainer'sassessment of participants’ exergame performance (star achievement) during the“H” (Half-hour exergame session) step of the WISH
(Warm-up, Imitation, Settings, Half-hour exergame session) protocol across sessions 1-4 in a pilot study involving adolescents with mild intellectual
disabilities (N=8). Data collected from a special school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and
range for each session. The Wilcoxon signed-rank test performed to compare session 1 and session 4 revealed a statistically significant difference

(P=.03) with a corresponding large effect size (r=0.90).

Variable Session 1 Session 2 Session 3 Session 4
Exer game performance (stars), points®
Median (IQR; Q1-Q3) 0.75(0.50; 0.50-1.00)  1.00 (0.50; 1.00 (0.25; 1.00 (0.25;
0.75-1.25) 0.75-1.00) 1.00-1.25)
Mean (SD) 0.75 (0.27) 1.06 (0.52) 1.00 (0.53) 1.13 (0.44)
Range 0.50-1.00 0.50-2.00 0.50-2.00 0.50-2.00
Number of participants achieving score, n (%)
0.00 points 0(0) 0(0) 0(0) 0(0)
0.50 points 4(50) 2(25) 2(25) 1(13)
1.00 points 4(50) 4 (50) 5 (63) 5 (63)
1.50 points 0(0) 1(13) 0(0) 1(13)
2.00 points 0(0) 1(13) 1(13) 1(13)

8t indicates that the stars achievement system ranged from 0 to 5 (including half points), reflecting the result achieved in the VR exergame gameplay

(higher scores indicate more stars and better performance).

WON

Understanding the task in the “W” step was assessed by the
trainer after the warm-up. The data are presented in Table 4.
During session 5, the resultswere asfollows: median 2.00 (IQR
1.00; 1.00-2.00) points, range (minimum-maximum) 1.00-2.00
points. This means that there were till participants (3/8,
37.50%) who partialy understood theinstructions (and therefore
received 1.00 point), but there were no participants (n=0) who
did not understand the instructions at all. The median score
increased from session 5 to session 9. There were no changes
from session 9to session 16. In session 9, all participants scored
2.00 points (8/8, 100%).

The star achievement inthe“ Q" step was assessed by thetrainer
after the VR exergame gameplay. The data for each session in
WON protocol are presented in Table 5. During session 5, the
results were as follows: median 1.00 (IQR 0.50; 1.00-1.50)
points, range (minimum-maximum) 0.50-2.00 points. This
means that there were participants (2/8, 25%) who scored 2 full
stars (2.00 points), but there was al so one parti cipant who scored
only half a star (0.50 points). The stars provided information
about the result achieved in the VR exergame gameplay (the
higher the score, the more stars that summarized the gameplay
experience). The mean scoreincreased from session 5to session
16. In session 16, the resultswere asfollows: median 4.00 (IQR
0.75; 3.75-4.50) points, range (minimum-maximum) 3.50-5.00
points. This means that there was one participant who scored 5
full stars (5.00 points), which was the maximum that could be
obtained. Two participants received 4.5 points, 3 participants
received 4 stars, and 2 participants received 3.5 stars. Thiswas
the score with which they concluded the study.

The gameplay experience questionnaire shows the fluctuation
of participants VR exergame gameplay experience between
the fourth and last sessions. The questionnaire was divided into
7 sections: getting used to the game (question 1), ease of controls

https://games.jmir.org/2025/1/e71823

(question 2), visual realism (question 3), comfort of VR goggles
(question 4), concerns of VR goggles (question 5), sense of
control (question 6), and realism of movements (question 7).
The data for each item by session are presented in Table 6.

A Wilcoxon signed-rank test was performed to compare
participants’ scores on understanding instructions within the
WON protocol between session 5 and session 16. The analysis
reveadled that the observed improvement was statistically
significant (P=.01), with avery large effect size (r=0.87). This
confirms that the protocols effectively enhanced participants
independence and ability to navigate the virtual environment.
To assesstheinfluence of the protocols on gameplay experience,
a McNemar test was performed on questionnaire data,
comparing responsesfrom session 5 and session 16. Theanalysis
showed astatistically significant improvement in several aspects
of perceived game usability. Participants adapted to the game
more quickly (P=.01), found the controls easier to use (P=.01),
and felt more in control of their virtual avatar (P=.01).
Additionally, there was a significant reduction in the level of
worry associated with using VR goggles (P=.02) and a
significant improvement in their perceived comfort (P=.01).
Conversely, changes in perceived visual realism (P=.16) and
movement realism (P=.32) were not statistically significant.
Thesefindings provide crucial quantitative evidence supporting
the positive impact of the protocols on user experience.

The No problem! questionnaire was an independence gameplay
guestionnaire combined with interviews and included 7
functional levels of independence, ranging from total assistance
to total independence. Data on independence in gameplay level
were collected from sessions 5 to 16 (the WON protocol, “N”
step) and are presented in Table 7.

A Wilcoxon signed-rank test was conducted to assess theimpact
of the WON protocol on participants level of independencein
gameplay by comparing data from session 5 and session 16.
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The analysis revealed that the observed improvement in
independence levelswas statistically significant (P=.008). This
value is well below the standard .05 significance threshold,
confirming that the increase in independence was not due to
random chance. Furthermore, the effect size (r=0.89) indicates
a very large effect of the intervention, providing strong
guantitative evidence of its significant impact on developing
participants’ autonomy.

To investigate the relationship between the improvement in
participant independence and their gameplay experience, a
Spearman rank-order correlation analysis was conducted. The
analysis compared the final scores from the No problem!
independence questionnaire with the final scores from the
gameplay experience questionnaire. Theresultsrevealed avery
strong and statistically significant correlation between the two
variables.

Asshown in Table 8, the high Spearman rank-order correlation
coefficients for most items indicate that as participants

Cigzynska & Maciaszek

independence increased, so did their positive assessment of the
VR exergame. This provides strong evidence that the protocol
not only enhanced autonomy but also significantly improved
the overall user experience. Furthermore, a Spearman rank-order
correlation between the participants independence levels and
the aggregated overall gameplay experience score revealed a
moderately strong and statistically significant positive
association (p=0.63; P<.05).

A Spearman rank-order correlation was conducted to investigate
the relationship between participants’ independence levels(data
from the No problem! questionnaire) and their exergame
performance (number of stars earned). This analysis used data
from the final session (session 16) for all 8 participants. The
analysis revealed a statistically significant positive correlation
(P=.002). The high correlation coefficient (p=0.91) indicates
that as participants became more independent during the
exergaming session, their exergame achievements also
consistently improved.

Table4. Trainer'sassessment of participants’ understanding of warm-up instructions during the “W” (Warm-up) step of the WON (Warm-up, Objective
evauation, No problem!) protocol across sessions 5-16 in a pilot study involving adolescents with mild intellectual disabilities (N=8). Data collected
from a special school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and range for each session, along
with the distribution of participants achieving specific points. The Wilcoxon signed-rank test performed to compare session 5 and session 16 revealed
astatistically significant difference (P=.06) with a corresponding large effect size (r=0.87).

Variable

Session 5 Sessions 9-16

Under standing of war m-up instructions, points®
Median (IQR; Q1-Q3)
Mean (SD)
Range (minimum-maximum)

Number of participants achieving points, n (%)
0.00 points (No)
1.00 points (Partially)
2.00 points (Yes)

2.00 (1.00; 1.00-2.00) 2.00 (0.00; 2.00-2.00)

1.63(0.48) 2.00 (0.00)
1.00-2.00 2.00-2.00
0(0) 0(0)
3(37.5) 0(0)

5 (62.5) 8 (100)

4t indicatesthat the trainer recorded on the task sheet whether each participant understood the instructions and performed the warm-up correctly (yes=2

points, partially=1 point, and no= 0 points).
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Table 5. Trainer's assessment of participants’ exergame performance during the “O” (Objective evaluation) step of the WON (Warm-up, Objective
evauation, No problem!) protocol across sessions 5-16 in a pilot study involving adolescents with mild intellectual disabilities (N=8). Data collected
from a special school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and range for each session, along
with the distribution of participants achieving specific points. The Wilcoxon signed-rank test performed to compare session 5 and session 16 revealed
astatistically significant difference (P=.008) with a corresponding large effect size (r=0.89).

Variable Session 5 Session 16

Exer game performance (stars), points®

Median (IQR; Q1-Q3) 1.00 (0.50; 1.00-1.50) 4,00 (0.75; 3.75-4.50)
Mean (SD) 1.19 (0.53) 413 (0.52)
Range 0.50-2.00 3.50-5.00

Number of participants achieving points, n (%)

0.50 points 1(13) 0(0)
1.00 points 5(62) 0(0)
1.50 points 0(0) 0(0)
2.00 points 2(25) 0(0)
2.50 points 0(0) 0(0)
3.00 points 0(0) 0(0)
3.50 points 0(0) 2(25)
4.00 points 0(0) 3(398)
4.50 points 0(0) 2(25)
5.00 points 0(0) 1(13)

8t indicates that the stars achievement system ranged from 0 to 5 (including half points), reflecting the result achieved in the VR exergame gameplay
(higher scores indicate more stars and better performance).
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Table6. Participants self-reported gameplay experience during the“N” (No problem! questionnaires) step of the WON (Warm-up, Objective evaluation,
No problem!) protocol, comparing session 5 and session 16, in apilot study involving adolescentswith mild intellectual disabilities (N=8). Data collected
from aspecia school in Poland (October 2023 to May 2024) are presented as n (%). Results of the Wilcoxon signed-rank test comparing session 5 and
session 16 are also shown.

Questions and responses Session 5, n (%) Session 16, n (%) Comparison (session 5 vs
session 16), P value
Question 1: Did you get used to the game quickly? 012
Alot 0(0) 5 (62.5)
Alittle 2(25) 3(37.5)
No 6 (75) 0(0)
Question 2: Werethe controls easy to use? 012
Alot 0(0) 6 (75)
Alittle 2(25) 2(25)
No 6 (75) 0(0)
Question 3: Did the things you saw look real? 15°
Alot 1(12.5) 3(37.5)
Alittle 5 (62.5) 5 (62.5)
No 2(25) 0(0)
Question 4: Was the VR goggles comfortable? 012
A lot 1(12.5) 7(87.5)
Alittle 1(12.5) 1(12.5)
No 6 (75) 0(0)
Question 5: Were you worried about putting on the VR goggles? 022
Alot 6 (75) 0(0)
Alittle 1(12.5) 2(25)
No 1(12.5) 6 (75)
Question 6: Did it feel like you werein control? 012
Alot 0(0) 7(87.5)
Alittle 2(25) 1(12.5)
No 6 (75) 0(0)
Question 7: Did the way you moved look real? 300
Alot 2(25) 7(87.5)
Alittle 5 (62.5) 1(12.5)
No 1(125) 0(0)

8statistically significant at P<.05.
PNot statistically significant at P<.05.
SVR: virtual redlity.
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Table 7. Trainer's assessment of participants’ independence in gameplay during the “N” (NO problem! gquestionnaires) step of the WON (Warm-up,
Objective evaluation, No problem!) protocol across sessions 5-16 in a pilot study involving adolescents with mild intellectual disabilities (N=8). Data
collected from a special school in Poland (October 2023 to May 2024) are presented as median (IQR; Q1-Q3), mean (SD), and range for each session.
The Wilcoxon signed-rank test performed to compare session 5 and session 16 revealed astatistically significant difference (P=.008) with acorresponding

large effect size (r=0.89).

Variable Session 5 Session 16
Independencein gameplay level, points®

Median (IQR; Q1-Q3) 4.00 (0.00) 7.00 (1.00)

Mean (SD) 4.13 (0.35) 6.63 (0.52)

Range 4.00-5.00 6.00-7.00
Number of participants achieving points, n (%)

1.00 points (total assistance) 0(0) 0(0)

2.00 points (maximum assistance) 0(0) 0(0)

3.00 points (moderate assistance) 0(0) 0(0)

4.00 points (minimal assistance) 7(87.5) 0(0)

5.00 points (supervision) 1(12.5) 0(0)

6.00 points (incompl ete independence) 0(0) 7(87.5)

7.00 points (total independence) 0(0) 1(12.5)

8t refers to a 7-point scale (1-7) defined as follows: 7 points=total independence, 6 points=incomplete independence, 5 points=supervision, 4
points=minimal assistance, 3 points=moderate assistance, 2 points=maximum assistance, and 1 point=total assistance.

Table 8. Spearman rank-order correlation coefficients examining the relationship between participants’ final independence levels and their final
gameplay experience, in a pilot study involving adolescents with mild intellectual disabilities (N=8). Data collected from a specia school in Poland
(October 2023-May 2024) are shown. Statistical significance was assessed using the Spearman rank-order correlation test.

Gameplay experience questionnaire item Spearman correlation coefficient, p P vaue
Question 1: Did you get used to the game quickly? 0.94 0012
Question 2: Were the controls easy to use? 0.91 0022
Question 3: Did the things you saw look real? 0.69 058P
Question 4: Were the VR goggles comfortable? 0.97 0013
Question 5: Were you worried about putting on the VR goggles? 0.86 0062
Question 6: Did it feel like you werein control? 0.94 0012
Question 7: Did the way you moved ook real ? 0.85 0082

gtatistically significant at P<.05.
BNot statistically significant at P<.05.

Discussion

Principal Results

This pilot study aimed to eval uate the effectiveness of the WISH
and WON training protocols in enhancing the independence,
performance, and overall gameplay experience of individuals
with mild ID using a VR exergame. The findings suggest that
astructured training methodology may be highly beneficial for
this population. The results from the WISH protocol indicate
its success in establishing foundational skills. The statistically
significant improvements in participants understanding of
warm-up and imitation instructions (P=.009 and P=.007,
respectively) with very large effect sizes (r=0.87 and r=0.91)
suggest that theinitial 4 sessions helped acclimate participants
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to the game's core mechanics and rules. This structured
introduction appears to be acrucia prerequisite for successful,
independent engagement. This is further supported by the
significant increase in in-game exergame performance (P=.03).
The protocol’s emphasis on developing correct movement
technique and preventing unhealthy posture (eg, slouching to
catch acoin) appeared to be critical to ensuring both safety and
proper skill acquisition.

The WON protocol appeared to successfully build upon this
foundation to foster independence. We observed a statistically
significant increasein participants exergame performance from
session 5 to session 16 (P=.008), with a large effect size
(r=0.89). This finding suggests that the protocol’s gradual
reduction of trainer assistance may have effectively facilitated
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ashift from supported engagement to autonomous performance.
The correlation between increased independence and better
exergame performance (p=0.91; P=.002) provides quantitative
evidence that devel oping autonomy was associated with better
performance outcomes. The clear progressioninindependence,
from requiring minimal assistance in the initial sessions to
achieving complete independence in the final sessions,
underscores the protocol’s potential in promoting self-reliance.
Thisisespecially important as the ability to manage one’'s own
affairs and rely on personal effort and judgment is a key
component of real-life independence.

The protocols also appeared to have a profound positive impact
on the subjective user experience. A strong correlation was
found between increased independence and a more positive
overall gameplay experience (p=0.63; P<.05). Thismay indicate
that the protocols not only improved objective skills but also
built confidence and comfort in the virtual environment. This
is consistent with previous research suggesting that adapting
gameplay to individual capabilities is essential for a positive
experience[11,30-32]. Our findings suggest that the OhShape!
VR exergame, with its simple controls and full-body movement
requirements, combined with the structured protocols, was
well-suited for this population, potentially leading to significant
improvements in perceived comfort, ease of controls, and a
sense of control over the virtual avatar.

These findings have important implications for inclusive PE.
The structured WISH and WON protocols may offer an
evidence-based framework for integrating VR exergames into
PE lessons for individuals with mild ID. By prioritizing
procedura learning and independence, these protocols could
help this population overcome a key barrier to PA.

Comparison With Previous Work

While a growing body of literature supports the use of VR
exergames to promote PA and motor skills among individuals
with ID, there remains a significant gap in research concerning
structured, pedagogica methodologiesfor technology adoption.
This study contributes to the field by not only reinforcing the
potential benefits of VR exergaming but, more importantly, by
proposing a concrete, evidence-based training framework for
achieving independence.

Our findings appear consistent with previous work
demonstrating that VR exergames are a highly engaging and
motivating tool for individuals with ID, capable of increasing
PA participation [33-35]. However, akey novelty of our research
liesin the systematic approach taken. Most existing studies have
focused on the outcomes of VR use, such aschangesin physical
fitness or energy expenditure, without detailing the structured
process of teaching the technology itself. The WISH and WON
protocols seek to explore ways to address this gap by offering
areplicable, step-by-step methodology that aims to tackle the
foundational challenges of task comprehension and motor
learning in this population.

The systematic naming of our training methodologies as the
WISH and WON protocols was a deliberate choice intended to
enhancetheir clarity, memorability, and potential for widespread
adoption. The use of acronymsasatool for structuring complex
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information is a well-established practice across scientific
disciplines, particularly in medicine and education, where it
facilitates the memorization and application of multistep
procedures. For example, the patient handover protocol
described by Hanke et al [36] uses the ISBAR (Introduction,
Situation, Background, Assessment, and Actions) acronym to
ensure astructured and comprehensive communication process.
Similarly, the names of our protocols serve as easy-to-recall
frameworks for teachers or therapists, summarizing the core
steps of each training phase. Given that the target
population—individuals with mild ID—benefits significantly
from clear, concise, and repeatable instructions, the acronyms
WISH and WON provide a simple and effective mnemonic
device.

In summary, while the therapeutic potential of VR exergaming
for individualswith ID iswell documented [37], thispilot study
aimsto provide a unique and essential contribution by offering
atransferable scientific pattern. The WISH and WON protocols
appear to serve as a practical teaching model that could be
applied to various VR exergames, addressing the critical need
for structured educational frameworks in this domain. Our
findings may highlight that beyond simply providing access to
technology, a well-designed pedagogical approach could be
essential for cultivating true independence and maximizing the
benefits of VR-based interventions.

Limitations

It is important to acknowledge the limitations of this study.
First, the small sample size (N=8) inherently limits the
generalizability of our findings. This small sample may aso
have influenced the statistical power, potentially affecting the
significance of some results and making them not fully
representative of the wider population of individuals with mild
ID. Asapilot study, our primary aim was to test the feasibility
and initial effectiveness of our protocols in a targeted group;
thus, a larger and more representative sample was beyond the
scope of this initial investigation. To address this in future
research, replication with substantially larger sample sizeswill
be crucia, potentially through multisite collaborations, to
increase generalizability and statistical robustness.

Second, the absence of a control group in this design is a
significant limitation. This design prevents us from definitively
isolating the effects of the WISH and WON protocols from
other factors, such as natural learning or repeated practice.
Furthermore, because participants were aware of their
involvement in a novel intervention, the Hawthorne effect
[38,39]—inwhichindividuals modify their behavior in response
to being observed—cannot be entirely ruled out asacontributing
factor to the observed improvements. Consequently, while
promising improvementswere observed, we cannot conclusively
state that they were solely caused by our intervention. This
limitation was deemed acceptable for this pilot study, in which
the primary focus was on assessing the feasibility and initial
efficacy of the protocolsin a small, targeted group rather than
on direct comparison with traditional training methods.
However, it is worth noting that the intervention sessions were
integrated into the standard PE curriculum, occurring
approximately once every 2 weeks from October to May and
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interspersed with regular PE lessons. Thisintermittent schedule,
rather than continuous daily exposure, may have partially
mitigated the extent of natural learning or practice effects that
might occur with more frequent, concentrated interventions.
Despite these partial mitigations, our findings should be
interpreted with caution regarding causality. To improve upon
this, future research should implement randomized controlled
trial designs to provide more robust evidence of the protocols
direct impact and to establish stronger causal links.

Third, the study’s evaluation was conducted at a single
institution—aspecia school complex in Poland. Thisgeographic
and ingtitutional specificity limits the external validity of the
findings, as the unique characteristics of this setting (eg,
educational philosophy, available resources, specific student
demographics, and cultural factors) may not be fully replicable
elsewhere. To mitigate this in future research, the protocols
should be replicated in diverse populations and settings,
including different countries, school types, and therapeutic
environments, to assess their generalizability across various
contexts.

Fourth, the wide age range of participants (15-20 years) may
introduce significant developmental variability within this
population with ID. This age range was chosen partly on the
premise that the most rapid phases of morphofunctional
maturation [40] are generally less pronounced in late
adolescence compared with younger childhood, which might
provide amore stable baseline for eval uating the acquisition of
new motor skills and independence through VR interventions.
Nevertheless, this age variability still acts as a potential
confounding factor that was not specifically controlled for or
discussed in detail within this pilot study. While acknowledging
this as a limitation, the homogeneity of the participants’ mild
intellectual disability level provided a baseline for consistent
instruction. Future research should investigate narrower age
cohorts or include age as a covariate in the analysis to better
understand its potential influence on outcomes and tailor
interventions accordingly.

Fifth, while the assessment of understanding instructions during
the WISH protocol used a structured task sheet with predefined,
detailed criteriafor a3-point rating scale, the datawere collected
by asingle trainer. Thisreliance on a sole observer, despite the
established rubric, introduces a potential for observer bias and
limits the ability to assess interrater reliability. Consequently,
the full objectivity of these specific findings cannot be fully
ascertained. To enhance methodological rigor in future studies,
it is crucia to incorporate multiple independent raters with
demonstrated interrater agreement, using a comprehensive
training protocol for raters to improve the objectivity and
reliability of such observational data.

Sixth, the No problem! questionnaire used an adapted 7-level
functional independence scale derived from the FIM levels.
Although the FIM is an established tool, the specific adaptation
of its levels and their application within our No problem!
guestionnaire for assessing exergame independence were not
been subjected to separate validation or reliability measurements
within the context of this study. Future research using this
adapted methodology should conduct thorough psychometric
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evaluations to ensure its validity and reliability for the specific
population and research context.

Finally, the novelty of VR exergaming in the study setting
congtitutes another limitation. In Poland, VR goggles are not
yet widely used, and many participants had no previous
experience with VR. Although this novelty likely contributed
to highinitial engagement, it also suggests that some observed
improvements could be partly attributed to mere exposure to
new technology rather than solely to the structured protocols.
Thislimitation was partially mitigated by the WISH protocol’s
specific focus on familiarizing participants with the VR
environment and the game’s core mechanics. Future studies
conducted in settings where VR technology is more
commonplace, or those using a longer familiarization phase,
could help to more clearly differentiate the effects of novelty
from those of the intervention itself.

Despitetheselimitations, the findingsfrom this pil ot study may
offer initial insights into the feasibility, acceptability, and
potential benefits of the WISH and WON protocols. They may
help inform the design of future, more robust, and controlled
studies by highlighting areas for improvement and further
investigation regarding participant engagement and performance
within a VR exergame context for individuals with mild ID.

Implications and Future Work

In summary, this pilot study provides a unique and essential
contribution by suggesting atransferable scientific pattern. The
WISH and WON protocols appear to serve as a practical
teaching model that could be applied to a variety of VR
exergames, addressing the criticad need for structured
educational frameworksin this domain. Our findings highlight
that, beyond simply providing access to technology, a
well-designed pedagogical approach may be essential for
cultivating true independence and maximizing the benefits of
VR-based interventions.

For physical education teachers and therapists working with
individuals with mild ID, our findings suggest a structured,
phased approach to introducing VR exergames. These
recommendations align with widely accepted principles of motor
learning and skill acquisition [41-43]. This approach is
particularly relevant given that children and adolescents with
ID often exhibit slower motor learning and require more time
and repetitions to acquire new tasks compared with typically
devel oping peers[43]. Based on the WISH and WON protocols,
key recommendations include foundational skill building (by
WISH): beginning with a dedicated phase focused on
familiarization with the VR environment, basic game mechanics,
and explicit instruction on fundamental movements (eg,
understanding warm-up cues, precise imitation of actions,
maintaining correct posture). Crucially, warm-up exercises
should incorporate movements and terminol ogy directly related
tothe VR exergame, ensuring that participantsarefamiliar with
the required actions and verbal cues before donning the VR
gogglesfor themain session. Thisinitial phase, embodying the
principle of teaching from easier to more difficult tasks, should
prioritize task comprehension and motor learning over
performance. Gradua independence fostering (by WON):
systematically reducing assistance as participants demonstrate
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mastery, progressing from full support to verbal cues and then
toindependent play, encouraging self-reliance and autonomous
problem-solving within the game. This approach reflects the
progressive nature of motor skill development and the fading
of external support. Emphasison procedural learning (by WISH
and WON): recognizing that individuals with mild ID often
benefit from clear, repetitive, and consistent instructions and
that complex movements should be broken down into smaller,
manageable steps. Integration of feedback and reinforcement
(by WISH and WON): providing constructive feedback
aongside positive reinforcement. Monitoring beyond
performance (by WISH and WON): paying attention not only
to in-game scores but also to indicators of independence,
comfort with the VR technology, and overall enjoyment of the
experience.

However, it is crucial to acknowledge the potential barriers to
thewidespread implementation of VR exergaming in educational
or therapeutic settings. Theseinclude the significant initial cost
of VR hardware and software, issues of accessibility for
institutions with limited budgets or infrastructure, and the need
for adequate technological literacy among both educators or
therapists and partici pants. Addressing these practical challenges
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will bevital for the successful trandlation of these protocolsinto
broader practice.

While this pilot study observed improvements in gameplay
independence, the direct transferability of these skills to
real-world daily tasks remains a hypothesisfor future research.
We speculate that by applying the WISH and WON protocols,
teachers or therapists might be able to guide individuals with
mild ID to achieve gameplay independence across various VR
exergames involving similar full- or partial-body movements.
This approach could potentially foster greater engagement in
PA and may facilitate the tranglation of learned movements (eg,
correct squat, no slouching) into practical daily life, thereby
cultivating greater overall independence. Further studies are
indeed needed to fully understand the long-term benefits of
VR-based exercise on physica fitness and functiona
independence in individuals with ID.

Conclusions

This pilot study suggests that the structured WISH and WON
training protocols may have the potential to enhance functional
autonomy, exergame performance, and overall gameplay
experience in individuals with mild ID.
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ISBAR: Introduction, Situation, Background, Assessment, and Actions
PA: physical activity

PE: physical education

VR: virtua reality

WISH: Warm-up, Imitation, Settings, Half-hour exergame session
WON: Warm-up, Objective evaluation, No problem!
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