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Abstract
Purpose: Visual illusions can impact visual perception and motor planning processes. The goal of
this study was to examine how the Ebbinghaus visual illusion affects the accuracy of performance
and learning of volleyball volleying skills.

Methods: Seventy-two female student volunteers (average age 13.4+0.97 years) were randomly
assigned to one of three visual illusion groups: perceived larger target (PLT), perceived smaller
target (PST), and a control group. The Ebbinghaus visual illusion was created by surrounding the
target square with smaller squares (creating a larger illusion) or larger squares (creating a smaller
illusion). Participants completed a self-efficacy questionnaire after the pre-test and after observing
the visual illusion. The acquisition phase involved 10 blocks of 30 seconds each of performing
volleyball volleying skills with the specific visual illusion for each group. A retention test was
conducted 24 hours later, followed by a transfer test 10 minutes after.

Results: The study found that the visual illusion had a significant impact on acquisition, retention,
transfer, and self-efficacy in volleyball volleying skills. A post-hoc test revealed that the PLT group
performed better than the other groups.

Conclusion: Manipulating performance expectancies through visual illusions can create optimal
conditions for improving the performance and learning of volleyball volleying skills in beginners by
enhancing self-efficacy.
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Extended Abstract
Background and Purpose

In recent years, the optimal theory of
motor learning has been heavily
researched to facilitate the execution and
learning of motor skills. This theory
emphasizes three factors: external focus
of attention, autonomy support, and
enhanced expectancies. Following the
introduction of this theory, various
researchers have emerged to test the
factors proposed. Research evidence
indicates  that increased enhanced
expectancies will facilitate the execution
and learning of motor skills. There are
various methods to increase enhanced
expectancies. Visual illusion and altering
visual perception seem to be another way
to increase learners' expectations or
expectancies. Gibson, in his theory of
direct visual perception, stated that the
visual system is capable of automatically
processing visual information, allowing it
to influence the motor system based on
the visual information it has discovered.
Therefore, this visual system directly
provides the basis for coordinating and
controlling different parts of the body.
Visual illusion is considered an error in
the visual system that results in the
perception of visual conditions that are
not real, affecting motor planning
processes. One type of these illusions is
the Ebbinghaus illusion, also known as
the size-contrast illusion. In this illusion,
a central circle appears larger or smaller
depending on the size of the surrounding
circles, leading individuals to perceive the
central circle enclosed by smaller
surrounding circles as larger than a
central circle enclosed by larger
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surrounding circles, even though the inner
circles are the same size in both cases.
Manipulating the perceived size of the
target and showing it larger or smaller
using visual perception errors is an
approach that has recently gained
attention from various researchers in
motor  skill  training.  Therefore,
considering the limited research on the
effect of visual illusions on sports skill
learning, the main goal of this study is to
answer the question of whether the
Ebbinghaus visual illusion and changes in
learner  perception and increased
expectations can affect the execution and
learning of volleyball spike skills.

Materials and Methods

This study was quasi-experimental in
terms of purpose, applied, and control of
variables. The study sample included 72
eligible female students who were divided
into three groups: control, larger
perceived visual illusion, and smaller
perceived visual illusion. The sample size
was determined using G*Power software
version 3.0.10 with a post hoc method for
inter-group analysis of covariance studies
with repeated measures, considering a
type | error rate of 0.05 and an effect size
of 0.29.

The Ebbinghaus visual illusion was
created by surrounding the target square
with smaller squares (creating a larger
illusion) or larger squares (creating a
smaller illusion). Participants completed a
self-efficacy questionnaire after the pre-
test and after observing the visual
illusion. The acquisition phase involved
10 blocks of 30 seconds each of
performing volleyball volleying skills
with the specific visual illusion for each
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group. A retention test was conducted 24
hours later, followed by a transfer test 10
minutes after.

Results

The results showed that the effect of
training blocks, visual illusions, and the
interactive effect of training blocks with
visual illusions were significant (P>0.05).
This means that the research groups made
significant progress during the acquisition
phase, and the follow-up test results
showed that the performance of the group
with the larger perceived visual illusion
of the target was significantly better than
the group with the smaller perceived
visual illusion of the target and the
control group (P=0.01). Additionally,
one-way analysis of variance results in
examining self-efficacy between groups
showed a statistically  significant
difference (P>0.05). Follow-up tests
indicated that the group with the larger
perceived visual illusion of the target had
higher self-efficacy compared to the
group with the smaller perceived visual
illusion of the target (P=0.01) and the
control group (P=0.09).

Conclusion

The present study aimed to investigate the
effect of the Ebbinghaus visual illusion
on the accuracy of execution and learning
of volleyball spike skills in beginner girls.
The statistical analysis results showed
that the induced visual illusion had a
significant impact on the accuracy of
volleyball spike execution and learning.
Participants in the group with the larger
perceived visual illusion of the target
showed better accuracy in both the
acquisition phase and the retention and
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transfer tests compared to the other two
groups (smaller perceived visual illusion
of the target and control). Furthermore,
this finding is theoretically consistent
with optimal learning theory. This theory
suggests that when individuals face easy
training conditions, such as what happens
during the larger perceived visual illusion
of the target, it creates a strong positive
internal motivation that increases self-
efficacy, thereby increasing individuals'
expectations for learning. Therefore,
these findings reaffirm the optimal motor
learning theory, which considers positive
motivational experiences such as visual
illusions, positive normative feedback, or
feedback on successful efforts during
training as beneficial.
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