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Introduction: Vision is one of the most important senses in learning motor skills,
and in this regard, the role of visual illusion is very important; therefore, this
research was conducted to investigate the effect of visual illusion on learning dart-
throwing skills in beginners.

Methods: The participants included 20 teenagers with an average age of 17 years,
who were selected through convenience sampling from the population of secondary
school students. After the pre-test, the participants were assigned to two groups:
experimental (modified darts with visual illusion) and control (hormal darts). Both
groups performed 10 practice sessions. Immediately after the practice sessions, the
post-test was administered; two hours after the post-test, the immediate retention
and transfer tests were conducted; and one week later, the delayed retention and
transfer tests were carried out. For data analysis, mixed-design analysis of variance
and Bonferroni's post hoc test were used.

Results: The results showed that in both the experimental and control groups, a
significant improvement was observed in dart-throwing performance from the pre-
test to the post-test (p < 0.05). However, comparison between the experimental and
control groups showed no significant difference between the two groups in all
phases of acquisition, retention, and transfer.

Conclusion: In general, the results showed that perceiving the target as larger does
not affect the performance and learning of dart-throwing skills and probably does
not influence the motor control system. It is suggested that the effect of visual
illusion needs to be investigated under new conditions in future research.
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Extended Abstract

Introduction

Being aware of visual illusions, particularly in sports
skills, can enhance performance. Visual illusions arise
from the brain's processing of visual information and can
lead to various outcomes in motor learning (Quevedo et
al., 1999). Research indicates that visual illusions may
aid motor learning by altering perception and improving
training outcomes. For instance, one study found that
participants exposed to a visual illusion demonstrated
significant improvements in a ball-rotation task
compared to those who only observed the actions without
experiencing the illusion (Sakai et al., 2023). Conversely,
visual illusions can also negatively affect motor learning
by distorting sensory feedback and leading to
maladaptive motor regulation. Studies suggest that
altered visual feedback can subconsciously influence
range of motion and muscle activity, resulting in
decreased performance in motor tasks (Bourdin et al.,
2019). Given the limited attention given to the impact of
visual illusions on motor skill learning and the
inconsistent findings across various studies, this study
aims to determine whether larger perceived targets affect
the performance and learning of dart-throwing skills in
adolescents. Ultimately, this study seeks to clarify the
role of visual illusions in motor skill learning and their
effects on performance, providing readers with a
definitive conclusion.

Methods

This quasi-experimental study employed a pre-test/post-
test control group design conducted in a real-world
setting. A convenience sample of 20 right-handed high
school boys, aged 12 to 18, was selected. Participants
were required to be in perfect health and beginners at
darts; those with irregular attendance were excluded from
the study. Skill assessment was conducted using two
dartboards: a standard dartboard for the control group
during the pre-test and training, and a modified dartboard
for the experimental group that created a visual illusion
by enlarging adjacent circles and placing them closer to
the center circle. Scoring was based on international
rules. After the pre-test, participants were assigned to
either the control or experimental group. The training
consisted of 10 sessions, with each session involving 30
throws, conducted every other day. Testing included a
post-test immediately after training, an immediate
retention/transfer test after 2 hours, and a delayed
retention/transfer test one week later. Statistical analysis
was performed using a mixed ANOV A with a Bonferroni
post-hoc test in SPSS 26.

Results

The results indicated that the overall effect of the groups
on the acquisition of dart-throwing skills was not
significant (F = 1.52, p =0.23, n* = 0.087). However, the
effect of the sessions on skill acquisition was significant
in both groups (F = 43.40, p = 0.001, n* = 0.731). This
suggests that visual illusion did not significantly
influence the acquisition of dart-throwing skills among
adolescents. In terms of retention and transfer tests, the
main effect of the group on dart-throwing skills also
turned out to be nonsignificant (F = 1.52, p = 0.23, > =
0.087). Nevertheless, there were significant differences
observed in the immediate retention, immediate transfer,
delayed retention, and delayed transfer tests (F = 3.82, p
=0.01, n? = 0.193). Pairwise comparisons revealed that
within the regular dart group, a significant difference was
found between the immediate retention and immediate
transfer tests (p = 0.01).

Conclusion

The findings of the present study indicated that both the
control and experimental groups showed higher post-test
scores compared to their pre-test scores, suggesting an
improvement in skill for both groups. However, there
was no significant difference between the two groups,
indicating that visual illusion did not have a meaningful
effect on the learning and retention of dart skills.
Consequently, the results of this study suggest that
enhanced target perception does not influence
performance and learning in dart skills, and likely does
not affect the motor control mechanisms involved.
Additionally, while visual illusion can facilitate learning,
its inconsistent effects underscore the complexity of how
perception influences motor skills, suggesting that
contextual factors may play a more significant role than
previously recognized.
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