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Abstract

This study examined the effects of visual occlusion training on nonskilled table tennis players' forehand skill
performance. Participants were divided into central vision, peripheral vision, full vision, and control groups.
They underwent pre-test, immediate retention test, and delayed retention test phases. The experimental groups
received eight training sessions, while the control group did not. Results showed significant improvements in
forehand skill for all experimental groups compared to the control group in the immediate retention test. The
peripheral vision group exhibited the greatest improvement. In the delayed retention test, the complete vision
and peripheral vision groups outperformed the control and central vision groups. Training with visual occlusion,
particularly central visual occlusion, has the potential to enhance high-speed motor skills like table tennis
forehand.
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Extended Abstract

Background and Purpose

Vision has an importance role in motor skills, particularly in sports such as table tennis. It highlights
the role of vision in perceiving and predicting factors like ball speed, trajectory, and timing. The
visual system guides decision-making and execution of appropriate strokes. There are two distinct
visual processing pathways: central and ambient vision. Central vision enables object recognition and
detailed features, while ambient vision focuses on motion perception. Tasks requiring simultaneous
monitoring and reaction to movements rely more on ambient vision. Incomplete visual information
can impair motor performance, making ambient vision crucial. Expert individuals exhibit optimal
extraction of information from environmental cues during skilled motor tasks. In one study, Schorer
et al. (2013) investigated the impact of visual field occlusion on predicting attack locations in
volleyball players of different expertise levels. Experts performed best with complete vision, while
advanced players performed best with central occlusion. Nonskilled performance was not
significantly affected. This study suggested that athletes' visual field usage is influenced by their
expertise. Another study by Mann et al. (2016) examined the effect of manipulating specific areas of
the visual field on decision-making in nonskilled basketball players. Training with peripheral vision
blur improved decision-making during the delayed retention test, while training with clear vision
showed no change, and training with central vision blur led to a decrease in performance. The
improvement was attributed to enhanced information extraction ability.

This study aimed to investigate the impact of reducing foveal load during task practice on participants'
unconscious attention to the peripheral visual field and their utilization of peripheral visual
information. The hypothesis was that blocking central vision would lead to greater utilization of the
peripheral visual field and improved performance in motor tasks with high spatial cognitive demands.
Previous studies using cognitive tasks and video stimuli had limitations, such as narrow visual field
and lack of dynamism. The present study aimed to explore the role of central and peripheral vision in
more dynamic motor tasks to yield significant results in the field of motor learning.

Materials and Methods

The study utilized a semi-experimental design with a pre-test post-test approach to examine the
impact of vision occlusion on table tennis performance. Forty-eight nonskilled participants were
assigned to the central vision, peripheral vision, full vision, or control group. Table Tennis Skill
Performance Scale was used to assess performance, and a Table Tennis Serving Robot delivered spin
shots. The tests involved 30 ball throws, recorded by high-speed cameras. Custom occlusion eyewear
limited the visual field with varying degrees of occlusion. The central vision group had occlusion on
their visual field except for a five-degree range from the center, while the peripheral vision group had
occlusion within five degrees from the center. The central vision, peripheral vision, and full vision
groups received eight training sessions, while the control group only participated in retention tests.
Immediate and delayed retention tests were conducted, and data were analyzed using SPSS with a
mixed factorial ANOVA. The significance level was set at 0.05.

Results

A mixed factorial ANOVA confirmed the assumptions and revealed significant overall improvements
in table tennis performance from pre-test to immediate retention test, followed by a decline in the
delayed retention test. Group and time interactions showed variations. The full and peripheral vision
groups improved significantly in the immediate retention test, with no significant changes in the
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delayed test. The central vision group improved significantly in the immediate retention test but
declined significantly in the delayed test. The control group remained unchanged. In the immediate
retention test, all training groups performed better than the control group. In the delayed retention
test, the full and peripheral vision groups scored higher than the central vision and control groups,
while the central vision group did not significantly differ from the control group.

Conclusion

This study found significant improvements in the immediate retention test for the full and peripheral
vision groups, while the central vision group did not maintain their progress in the delayed retention
test. These results differ from previous studies that only introduced visual disturbances during testing
without incorporating task training under impaired visual conditions. The use of real table tennis
exercises in a three-dimensional environment posed unique challenges for depth perception and
motion processing, leading to different adaptation strategies. The wider range of stimuli in the table
tennis task required simultaneous attention to different areas, and utilizing peripheral vision provided
better access to visual information. The motor skill task's spatial-temporal processing demands made
peripheral vision crucial for improved performance. Training with central vision occlusion showed
the most significant improvement during the acquisition phase and persisted in the delayed retention
test, highlighting its effectiveness for table tennis forehand performance. Training without occlusion
also improved performance, while training with peripheral vision occlusion resulted in less
improvement and loss of gains in the delayed retention test. Peripheral vision plays a vital role in
situations requiring wide visual field awareness and quick detection of visual changes, which is
essential in table tennis with its fast-moving ball and spatial factors. Combining visual interventions
with sports training, emphasizing peripheral vision, and utilizing central vision occlusion in
environmental processing tasks can enhance performance .Training with central vision occlusion is

suggested for improving high-speed motor skills.
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