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Extended Abstract

Background and Purpose

Research in motor learning has examined
various experimental manipulations and
theoretical approaches to optimize skill
acquisition. The OPTIMAL theory proposes
that external focus of attention, autonomy
support, and enhanced expectancies facilitate
effective motor performance and learning.
Among these factors, enhanced
expectancies—such as increased  self-
efficacy—can be influenced by perceptual
manipulations, including visual illusions. The
Ebbinghaus illusion, which alters the
perceived size of a central target through
surrounding contextual cues, has been shown
to affect both perception and motor accuracy
in targeting tasks. When a target appears

Commons

larger, individuals often perform more
accurately and report higher confidence.
However, findings across studies have been
inconsistent regarding the effects of this type
of illusion. To address these discrepancies, the
present study investigated the simultaneous
presentation of both versions of the
Ebbinghaus illusion during dart throwing to
examine its influence on perception, accuracy,
and self-efficacy among novice performers.

Materials and Methods

This quasi-experimental study involved 37
novice participants aged 19 to 23 years who
had no prior experience with dart throwing.
Participants were randomly assigned to either
a large-perception or small-perception group.
One participant withdrew during the
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experiment, leaving a final sample of 36 right-
handed individuals (18 per group). All
participants provided informed consent and
confirmed they had no neurological,
psychological, motor, or visual impairments.
The dart-throwing task was performed on a
2x2 m wall covered with soft foam capable of
retaining the darts. Two standard dartboards
(diameter = 453 + 3 mm) were demonstrated
using a video projector. The target center was
positioned 173 cm above the floor, and the
throwing distance was 237 cm. Each dart
weighed 22 £ 1 g. The scoring system ranged
from 10 points for the bullseye to 1 point for
the outermost ring, with throws missing the
board scored as zero. After an instructional
familiarization phase (six non-scored trials),
participants completed a 12-trial pretest
without visual illusions, feedback, or
instruction, followed by a 50-trial practice
phase (five blocks of ten trials, one-minute rest
between blocks). During practice, the small-
perception group was presented with
dartboards containing eleven small inducing
circles surrounding the target, while the large-
perception group was presented with
dartboards containing five large inducers. The
illusions were alternately displayed and
replaced with a standard scoring board for
evaluation between trials. Perceived target size
was assessed by asking participants to draw
the target circle without inducers, and self-
efficacy was measured before and after
practice, as well as before the 48-hour
retention test, using a 10-point confidence
scale for achieving scores from 5 to 10 in the
final practice block. The retention test
replicated the pretest protocol. All throws were
executed in a standing position parallel to the
dartboard.

Results

The main dependent variable in this study was
dart-throwing accuracy, recorded as scores
determined by concentric circles on the
dartboard. Throwing accuracy in the pretest

and retention test phases was analyzed using a
one-way ANOVA. Practice data were
analyzed with a 2 (groups) x 5 (blocks of 10
trials) repeated-measures ANOVA on the last
factor. Participants' target perception (in
millimeters) and self-efficacy (mean of six
questions) were analyzed by one-way
ANOVA for pre-practice differences and
ANCOVA for post-practice comparisons,
using pretest data as a covariate. A one-way
ANOVA was also used for the retention test
conducted under without illusion conditions.
All analyses were performed in SPSS version

27 with a significance level set at p < 0.05.

Perception

Both groups were influenced by illusion. In the
small perception group, the target size was
perceived smaller after-practice (M = 6.80, SD
= 1.04) compared to before-practice (M =
5.88, SD = 1.02). In the large perception
group, the target size was perceived larger
after-practice (M = 10.22, SD = 1.10)
compared to before-practice (M = 11.02, SD =
0.99). A repeated measures ANOVA revealed
significant main effects for group (nfa =0.857,
P = 0.01, Fu3s = 204.189) and group x time
interaction (n; = 0.415, P = 0.01, Fuas =
24.078), while the main effect of time was not
significant (n; = 0.003, P = 0.754, Fuas =
0.100). In the retention test, the large
perception group perceived the target
significantly larger than the small perception
group (3 = 0.240, P = 0.003, F1 33 = 10.398).

Performance

Prior to practice, no significant difference in
throwing accuracy was observed between
groups, Fass = 0.396, p = 0.53, n; = 0.011.
Mauchly’s test of sphericity was not
significant (p > 0.05), confirming the
assumption of sphericity, and Box’s M test
indicated homogeneity of variance (p > 0.05).
During practice, the large-perception group
(M = 6.11) showed significantly higher
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accuracy than the small-perception group (M
= 5.50), F(1,34 = 4.654, p = 0.038, n3; = 0.120.
Regardless of group, significant improvement
was observed across practice blocks from
block 1 (M =5.47) to block 5 (M =6.10), F1,34)
= 3.454, p = 0.010, ny = 0.092. However, no
group x block interaction was found, F(134 =
0.666, p = 0.617, ny; = 0.019. In the retention
test, no significant difference in throwing
accuracy was found (Mlarge = 5.84 + 0.64,
Msmall = 5.39 + 1.07), Fuas = 2.355, p =
0.134, 13 = 0.064.

Self-efficacy

In the small perception group, self-efficacy
was observed to be higher after-practice (M =
5.55, SD = 1.35) compared to before-practice
(M =2.12, SD =0.01). In the large perception
group, self-efficacy was higher after-practice
(M = 7.20, SD = 1.47) compared before-
practice (M = 6.43, SD = 1.36). A repeated
measures ANOVA revealed significant main
effects for group (n; = 0.211, P = 0.005, F1,34
=9.87) and time (ny; = 0.224, P = 0.004, F(1,35)
= 9.79), while the interaction effect was not
significant (n; = 0.023, P = 0.376, Fuas =
0.806). The retention test revealed no
significant differences between the two
groups. (nf7 =0.102, P = 0.856, F(1,33 = 3.856).

Conclusion

In conclusion, the simultaneous observation of
both versions of the Ebbinghaus visual illusion
altered perceived target size and temporarily
enhanced dart-throwing accuracy and self-
efficacy during practice. However, these
effects disappeared once the illusion was
removed, showing no impact on motor
learning. The findings suggest that perceptual—
motivational manipulations can improve
short-term performance but may not lead to
enduring learning benefits. Methodological
factors such as limited practice volume, single-
session  design, and  between-group
manipulation may have influenced outcomes.
Future studies should include larger sample
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sizes, extended multi-session practice, and
within-subject designs to better isolate the
illusion’s  actual effects.  Additionally,
measuring self-efficacy across multiple phases
of practice and incorporating variability-based
accuracy metrics may provide deeper insights
into the interaction between perception,
motivation, and motor learning. Overall, the
study highlights the transient nature of visual
illusion effects and encourages further
exploration of expectancy-based mechanisms
in motor performance.

This study demonstrates that simultaneous
presentation of both versions of the
Ebbinghaus visual illusion can temporarily
enhance perceived target size, self-efficacy,
and dart-throwing accuracy during practice.
However, these effects disappear once the
illusion is removed, indicating no lasting
impact on motor learning, highlighting the
transient nature of perceptual-motivational
manipulations in novice performers.

Key Words: Self-Efficacy, Perception,
Visual lllusion, Ebbinghaus, Learning.
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