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Abstract

The purpose of this study was to determine the effect of attention networks training on
gaze behavior and accuracy of performing the forehand skill in table tennis. The present
study was quasi-experimental with pre-test and post-test design with a control group.
Forty-two students of Shahid Beheshti University (18-23 years) participated in this study
voluntarily and were randomly divided in three groups including alerting, orienting,
executive control and one control group. Before and after intervention (i.e., eight
sessions), the participants were tested for accuracy, and their gaze behavior was recorded
using the eye tracking system to determine the duration, number and location of fixation.
Data were analyzed by repeated measure mixed ANOVA 3(test)*4(group) at a
significance level of 0.05. The results showed that the presented instructions improved the
accuracy of individuals' performance in the retention test compared to the pre-test, but
there was no significant difference between immediate and delayed retention. The results
related to the stabilization period to find the target also showed that there was a significant
difference between the orientation and executive control groups in delayed retention in
favor of the orientation group showed a longer stabilization period. Moreover, all exercise
groups had more fixation in immediate and delayed retention than pre-test. Therefore, it
can be stated that in this study, the practice of attention networks improved the
performance accuracy of beginners in forehand skill of table tennis and to some extent
was able to enhance these people’s pattern of gaze behavior.
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Extended Abstract

Background and Purpose

Attention is one of the main aspects of cognitive structures and has a crucial role
in learning a motor task (1, 2). Attention involves three functional and
neuroanatomical distinct neural networks: alerting, orienting, and executive
control (3, 4, 5, 6). Moreover, visual search behavior helps to react efficiently to
the environmental cues related to the performance. It is made of the two main eye
movements, saccades, and fixations (7). Different perceptual skills might be due
to the gaze behavior that determines the accuracy of the visuospatial performance
(8, 9). Previous studies show a strong interaction between eye movements and
attention and that high attention could improve visual search. It has been shown
that some motor skills like table tennis forehand which demand more visual
attention could be improved by the practice of the attentional mechanisms. Thus,
the purpose of this study was to determine the effect of attention network training
on gaze behavior and accuracy of performing the forehand table tennis skill.

Materials and Methods

The present study was quasi-experimental with pre-test and post-test design with
a control group. For this purpose, forty-two students of Shahid Beheshti
University (18-23 years) participated in this study voluntarily and were randomly
assigned to three experimental groups including alerting, orienting, executive
control, and one control group. All participants signed the informed consent.
Before and after the intervention, the performance of the table tennis forehand was
assessed, and the gaze behavior was recorded using the eye tracking system (SMI
Eye Tracking Glasses; ETG2w, Germany) and analyzed using cellphone and the
iView ETG application to determine the duration, number, and location of the
participants’ visual fixation. The intervention involved eight sessions, in each
session of which participants took part in 30-minute attention training program.
The alerting intervention involved using a visual alerting apparatus and an alerting
signal presented before exposure to the target stimulus. The apparatus consisted
of a light and a power button. The alerting light was located behind the participant.
The researcher threw the ball for the subject with a delay of 1,2,3,4, and 6 seconds
after turning on the alerting light. In the orienting experimental group, participants
practiced visual orienting using different colored balls in which they were
instructed to respond to some specified colors and ignore other colors of the balls.
There were 60 white, 10 red, 10 blue, 10 orange, and 10 green balls. The executive
control training program consisted of visuospatial memory training. In this
program, the tennis table was specified by six numbers and the subjects had to
drop the ball in a number that the researcher specified with forehand. The control
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group participated in forehand training without attention network training in the
eight sessions. Data were analyzed by repeated measure mixed ANOVA
3(test)*4(group) at a significance level of 0.05.

Results

The results of repeated measure mixed ANOVA 3(test)*4(group) showed that
different interventions had no significant effect on the accuracy of the forehand
skill performance between groups (n2= 0/22 «p= 0/46 <F= 0/87). However, there
was a significant improvement in each experimental group after the intervention
in the post-test (n2 = 0/99<p= 0/001 « F=16/83). The post hoc test showed that the
interventions improved the accuracy of individuals' performance in the retention
test compared to the pre-test; however, there was no significant difference
between immediate and delayed retention. The results related to the fixation time
in the gaze behavior to find the target also showed that there was a significant
difference between the orientation and executive control groups in delayed
retention and the orientation group showed a longer fixation time. In addition, all
exercise groups had more fixations in immediate and delayed retention tests than
pre-test. Moreover, in the numbers of fixation of gaze behavior to the ball position
in forehand skill, there was no significant difference between all the experimental
groups (m2 =0/16 « p =0/08 <F= 2/43), but a significant improvement was observed
after each attention network intervention (n2= 0/40, p=0/001, F=25/68). Post hoc
test showed an improvement in the numbers of fixation of gaze behavior to the
ball position in both the immediate and delayed retention tests compared to the
pre-test (p= 0/001); however, there was no significant difference between the two
retention tests (p= 0/43). Moreover, in the numbers of fixation of gaze behavior
to the target position in forehand skill, there was no significant difference between
the experimental groups (2 = 0/07<p=0/41, F= 0/99), and no significant
improvement after each intervention, i.e. within groups effect (n2= 0/04 «p= 0/25,
F=1/41). However, the post hoc test showed a significant difference between the
orientation and executive control groups in favor of the orientation group. Post
hoc test showed the executive control group had more numbers of fixations of
gaze behavior to the target position in the forehand skill compared to the control
group (p< 0/05).

Conclusion

According to the present study, the high ability of the visual search for task-related
cues is one of the main elements of the performance in rapid tasks. Researchers
have used multiple training programs and visual search systems to shorten the
expertise process so the gaze behavior of beginners and skilled athletes could be
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more similar. It was shown that skilled athletes have fewer numbers but longer
duration of fixation in comparison to the less skilled ones. It can reduce the time
processing and improve response accuracy and decision-making in skilled
individuals. On the other hand, the present study showed the practice of attention
networks improved the performance accuracy of beginners in the table tennis
forehand task and to some extent was able to improve their pattern of gaze
behavior. Probably, attention network training could help beginners to use more
important and task-related information and perform the task more accurately.
KeyWords: Attention Networks, Gaze Behavior, Table Tennis, Visual Search
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Figure 1- Experimental design of the alerting group
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Figure 2- The tennis table scoring for the executive control group
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Figure 3- Results of mean and standard deviation indices of dependent variables
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Table 1- Results of ANOVA of the fixation time in the gaze behavior to find the target in

forehand skill
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Table 2- - Results of ANOVA of the fixation time in the gaze behavior to find the
ball position in forehand skill
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Table 3- - Results of ANOVA of the numbers of fixation in the gaze behavior to find
the target in forehand skill
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