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[Abstract]

The decline in physical activity among elementary school students has led to various concerns, including reduced physical
fitness and increased obesity rates among students. To address this issue, this study developed Jumple, an exergame based on Al
pose estimation technology, and evaluated its effectiveness on 71 elementary school students. Jumple consists of five mini-games
designed to promote physical activity using different strategies. The results showed that the most influential factors contributing
to students’ enjoyment when playing Jumple were freedom of movement and competition. Although the overall rate of perceived
exertion was relatively low, games involving unfamiliar body movements resulted in higher levels of physical engagement. Based
on these findings, this study proposes that an effective exergame design using Al pose estimation should strike a balance between

freedom of movement, competition, and physical challenge.
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Table 1. Analysis of Al based physical activity services

Service Purpose Esipame deslon
approach
Kaia Health Fitness training Cognitive approach
HomeCourt Sports (pqsketball) Ecological approach
training
Jumple Physical education Ecological approach
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Table 2. Key design strategy of each game in Jumple

Games Strategy

Encourages fast, easy and
precise movment

Encourages easy,
unrestricted. and increased
movement

Simulate playing
a real sport

Game 3: Toss Volleyball

Encourages full-body
movement and more
challenging pose

Encourages socialization

Game 5: Toss Volleyball
(2 players)
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Table 5. Summary of research results by research
question

Research question Summary of main results

Highest fun factors: Freedom
of movement (M = 3.71),
Competition and achievement
(M =3.47).

RQ1: Which fun factors did
users rate the highest among
the five Jumple games?

RQ2: What was the perceived
exertion level (RPE) of users
while experiencing Jumple?

Overall RPE average: 2.28
(low).

RQ3: Which game did
participants find the most
enjoyable and physically
demanding?

Game 4: Name Body Parts

Factor of
- Survey content
enjoyment
Playing Jumple makes me feel refreshed and
relieves stress.
Keeping | feel satisfaction or achievement while playing
Physical and | Jumple.

Mental Health | | can strengthen my body through Jumple.

Playing Jumple relieves fatigue and makes my
body feel lighter.

Achievement | Competing with my friends in Jumple is fun.

through

! | feel a sense of achievement through my
Competition

performance in Jumple.

Jumple is enjoyable because it allows me to
move my body freely.

Jumple is fun because it is flexible and not rigid

Freedom ; C
in participation.

| can enjoy Jumple while wearing comfortable
clothing.

Jumple teaches me how to compete fairly.

| can learn how to cooperate with others through

Socialization | Jumple.

Jumple provides an opportunity to develop
leadership skills.

E 4. Borg CR10 X|%®
Table 4. Borg CR10 scale

Rating Descriptor
0 Rest
1 Very, Very Easy
2 Easy
3 Moderate
4 Somewhat Hard
5 Hard
6 -
7 Very Hard
) -
9 -
10 Maximal
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