Sports. Psychol. 2024, 16(1): 75-91, doi: 10.48308/mbsp.2023.231634.1204

Sports Psychology

Journal homepage: https://mbsp.sbu.ac.ir

Original Article

Effect of Directing Visual Attention through Light Points on Gaze Behavior
and Response Accuracy in Badminton Clear Shot: An Investigation from a
Simple Heuristic Perspective

Maryam Soltani ', Parvaneh Shamsipour Dehkordi? ', Maryam Khalaji®*

1. MS, Department of Motor Behavior, Faculty of Sport Sciences, Alzahra University, Tehran, Iran.
2. Associate Professor, Department of Motor Behavior, Faculty of Sport Sciences, Alzahra University,
Tehran, Iran.
3. Postdoctoral Researcher, Department of Motor Behavior, Faculty of Sport Sciences, Alzahra
University, Tehran, Iran.

Received: 15/05/2023, Revised: 11/08/2023, Accepted: 16/09/2023
Abstract

Purpose: In sports environments, athletes' eyes convey information about the direction of attention.
The aim of this study was to investigate the effect of directing visual attention through light points
on gaze behavior in badminton clear shots.

Methods: Thirty-six participants were selected and voluntarily participated in the research,
randomly divided into experimental and control groups. In the pre-test, immediate retention, and
delayed retention phases, 50 trials of the badminton clear shot, occluded at shuttle-racket contact,
were used to study gaze behavior and accuracy. The experimental group had red transparent light to
direct attention, while the control group predicted direction in 400 trials without direction.

Results: Results showed that in the immediate and delayed retention tests, the total fixation
duration and fixation duration on the trunk, hand, and racket were higher in the visual orientation
group compared to the pre-test. The total number of fixations and fixations in those areas were
lower than the pre-test.

Conclusion: Novices improve their ability to search for meaningful signs through perceptual-
cognitive exercises, demonstrating a simple heuristic perspective in beginners.
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Extended Abstract
Background and Purpose

Badminton is a professional sport known for
its dynamic and fast-paced nature, demanding
significant athleticism and skill from players.
With average shuttlecock speeds reaching up
to 70 m/s, athletes must quickly respond to
successfully return the shuttlecock (1).
Extensive research shows that gaze behavior
is a crucial skill contributing to overall expert
performance, especially response accuracy in
striking sports (2, 3). Response accuracy
refers to a performer’s ability to anticipate the
future position of the shuttle and respond
physically or anticipate the future location of
the shuttle to guide components of the
striking skill. In this regard, a simple heuristic
perspective is raised, referring to simple
strategies for decision-making used to
achieve a specific goal quickly and
efficiently, commonly implemented in sports.
Many sports require the ability to make fast
and correct responses under time pressure,
and the proper use of heuristics is essential
for many of these responses (4). Studies have
indicated that in various sports, expert
athletes can predict the actions of their
opponents by utilizing visual cues from their
opponents’ movements before critical
moments in the play, such as shuttle-racket
contact (5). The temporal and spatial
progression of visual information gathering
follows a proximo-distal pattern. This means
that foveal attention initially focuses on the
nearer parts of the body, like the trunk, and
only shifts later in the action (closer to the
release or contact) to more distal areas, such
as the arm and wrist. This aligns with the

biomechanical alterations in the movement
pattern (6). The spatiotemporal course of
visual information pick-up follows a
proximo-distal pattern. This suggests that
foveal attention is initially focused on the
proximal parts of the body, such as the trunk,
and then shifts to the more distal areas as the
action progresses. This behavior aligns with
the biomechanical changes observed in the
movement pattern (6, 7). In this regard, this
study investigates the effects of directing
visual attention through light points on gaze
behavior and response accuracy in a
badminton clear shot.

Materials and Methods
Thirty-six novices (females, aged 24.17+.19

years) were recruited for the study (G*Power:
3.1.9.7, effect size: .8, Power (1-p): .95, o=
.05). By collecting information through a
demographic questionnaire, it was ensured
that they had not participated in any sport at a
professional level, had normal or corrected-
to-normal  vision, were physically and
mentally healthy, were all right-handed, and
though they knew the rules and had played
some badminton, they had never participated
regularly in this sport. Three participants who
did not meet these conditions were excluded
from the study. Participants voluntarily took
part in the test, which did not include any
invasive or harmful procedures. All
participants received a verbal explanation of
the experimental procedures and gave their
written informed consent before participating.
The participants were randomly divided into
two experimental and control groups. In the
pre-test, immediate retention, and delayed
retention, 50 trials of the badminton clear
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shot, which was occluded at the moment of
the shuttle-racket contact, were used to
investigate gaze behavior and accuracy. In
the acquisition phase, red transparent light
was used for the experimental group to direct
the participants' attention, while the control
group predicted the direction in 400 trials
without directing attention. Gaze behavior
data included total fixation duration, total
fixation number measured by an eye-tracking
device. Response accuracy was measured by
detecting the direction of the shot.

Results
A repeated-measures ANOVA (2 (group)x3

(times)) revealed a significant interaction
between group and time (F(2,52)=47.31,
P=0.001, n2p=0.60). After investigating the
interaction, a repeated-measures ANOVA
showed a significant effect for time in the
experimental group (F(2,38)=38.59, P=0.001,
12p=0.44). The results of the Bonferroni post
hoc tests revealed a significant difference
between the pre-test and immediate retention,
immediate retention and delayed retention
test in the experimental group (P=0.01).
Additionally, there was no significant
difference in the control group. The
comparison of the means revealed that the
experimental group had higher response
accuracy than the control group in the
immediate retention and delayed retention
tests. The analysis of mean fixation durations
showed a significant interaction between
group x times (F(2,52)= 10. 44, P<0.001, and
np2= 0.19). The mean fixation duration in the
experimental group during immediate and
delayed retention tests was higher than in the
pre-test (P=0.002). In the control group, there
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was no difference between the three times
(P>0.05). There was not a significant
interaction between the group and times in
the number of fixations (P>0.05). Results
showed that a significant main effect for time
(F(2,52)=52.97, P=0.001, np2=0.51).
Comparison of means showed that
participants in the delayed retention test
exhibited a lower number of fixations than
the pretest (P=0.002) and immediate retention
test (P=0.001). Participants in the immediate
retention test showed a lower number of
fixations than in the pre-test (P=0.001). The
main effect of groups in the fixation number
was significantly different (F(2,52)=4.62,
P=0.04, np2=0.15). A comparison of means
showed that participants in the experimental
group made a lower number of fixations than
the participants in the control group (P=0.01).

Conclusion
It can be said that the ability of novices to

search for meaningful signs is achieved
through perceptual-cognitive exercises, and a
simple heuristic perspective can be observed
in beginners. In light of these findings, it is
suggested that coaches and teachers who
work with athletes or students could use the
mentioned method to increase response
accuracy and help them  improve
performance.
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