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Abstract

The optimal anticipation behavior can be influenced by factors such as the selection of
visual information. Therefore, the purpose of this study was to compare the anticipation
skills and visual search behavior between skilled and non-skilled badminton players in
long service. Participants in this study were 22 women (M aged =23.59) in two groups:
skilled (n=10) and non-skilled (n=12). Participants viewed 18 clips of long services in
different positions and anticipated dropping in less than 3 seconds. Visual search behavior
(number, duration and position of fixation) of skilled and non-skilled players were
evaluated using the eye tracker. To verify the nature of the data, Shapiro-Wilk test and to
compare the data, Independent t-test was used. The results showed that there was a
significant difference in anticipation accuracy between the two groups (p=0.02). In
addition, in regard to the visual search behaviors, there was a significant difference in the
number and position of fixations on the rocket between the two groups (p=0.02), while
there were no significant differences with respect to the duration of fixations and the
number of fixations on the position of the wrist, the ball and other positions (p >0.05). In
general, it can be stated that skilled players follow a different visual pattern than non-
skilled players, which enable them to use important clues (rackets). These findings can be
a very important factor in facilitating the process of learning badminton skill in the
educational process.
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Extended Abstract

Background and Purpose

A key component in professional sports is the ability to anticipate the opponent’s
moves before he/she makes them (1). No one can deny the importance and
necessity of anticipation to achieve success in many sports skills. Quick and
timely decisions can lead to more successful moves. Professional sports include
dynamic, uncertain and variable conditions in which athletes encounter strong
claims (2). Therefore, the ability to anticipate the opponent’s performance is
necessary to give the athlete the maximum time to choose and perform properly
(3). Despite the importance of anticipation in the success of a player’s
performance, this category is still one of the visual-perceptual areas of movement
behavior which has received less attention of researchers (4) and this process,
which increased skilled players’ ability to use anticipation for coping with
inherent time limitations is still an unanswered question. Skilled players are able
to anticipate their opponents’ moves by getting visual information from their
movements before the opponents’ movements, such as ball and racquet contact or
ball contact with foot (5, 6, 7, 8).

Visual search behavior includes the focus of visual attention to determine the
positions of effective environmental signs (9). In sports skills, fixations are known
as the criteria of skill in players. Fixations are periods of time during which the
visual image on the eye cavity is kept fixed to get the necessary information.
Fixation duration represents the relative importance and complexity of the scene
region for the observer (10). Fixation position is a reflection of the important signs
used in decision-making and regions considered by players, while the number of
fixations reflects the information processing needs of the performer (11).
However, there has been scant research on badminton players. Badminton is one
of the fast sports that requires high agility and reaction speed, so effective
anticipation of the opponent’s movement can greatly help improve the speed and
enhance the chances of success in the game. Therefore, learning how to use pre-
signs in skilled players can be effective to facilitate the process of training
unskilled ones. It is also possible to find clues from the performance of skilled
players and use them to accelerate the acquisition of skills.

Materials and Methods

A causal-comparative research method was used in this study. The participants
consisted of 10 skilled female players (with an average age of 25.2+4.04) who
were members of the badminton team of Zahedan city, and 12 non-skilled
badminton players (with an average age of 22.25+2.80) who were female students
in physical education of Islamic Azad University, Zahedan branch and had passed
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the practical course of Badminton 1 and had no history of participating in any
badminton competition. The participants were selected by purposive and
convenience sampling. All of them participated in the study with full informed
consent. Before the test, 36 clips of the badminton long serve hits of an elite player
(a member of the Iran national junior team) of the Sistan and Baluchistan province
team were prepared with the presence of three badminton coaches of the province
in the badminton hall of Zahedan Olympic Village, which had met the standard
conditions.

The clips started 2-3 seconds prior to the ball-racquet contact and stopped at the
ball-racquet contact point. This was done using Eduse software. After preparing
36 long serve clips, 18 clips were selected from among them using the opinion of
several experts and elite coaches. The selected clips were chosen completely
randomly with different landing spots. Three clips were also selected separately
to familiarize the participants with the test procedure. Each of the clips was shown
in such a way that the clips were stopped at the moment of the ball hitting the
racquet, and the image of the answer sheet was displayed on the screen and the
participants were asked to anticipate the landing spot of the ball. All of the clips
were played using a CP-EX251N projector made by Hitachi, Japan ona 1.5 x 2
meter screen. The participants were placed on a comfortable chair two meters
away from the screen. A pupil eye tracking device made by the German Pupil
Company was used to track the participants’ visual search behavior, which
recorded the point of gaze at every moment with a frequency of 60 Hz (60 frames
per second). The obtained data were transferred to the computer (MacBook) in
the form of a video tape through the cable. Pupil Capture software was used to
record eye movements and changes, andto analyze the recorded data. The vision
tracking device used in this study had the ability to record data such as the number,
position and duration of fixations.

When administering the test, each participant was first briefed about the test
procedure through relevant clips. Then the tracking device was placed on the
participant’s eyes and the cameras of the tracking device were set for each eye.
Before playing each of the clips, a five-point calibration was used to calibrate the
device for serve hits. After each calibration, the calibration accuracy was checked
using monitoring. Each participant had to announce her response immediately
after the end of the clip within a maximum of three seconds. The responses outside
the specified time range were not recorded (1).

After completing the test and collecting the data, the obtained scores of the
participants were compared to evaluate their level of anticipation skill. Moreover,
to compare the participants’ strategy of visual behaviors, the video clips of the
tracker device were checked in terms of the number, duration and positions
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(racquet, wrist and ball) of visual fixations of skilled and beginner players. At the
end, a comparison was made between retrospective verbal reports and tracking of
vision paths. Descriptive statistics and inferential statistics were used to analyze
the data. Descriptive statistics was used to classify the raw data, determine
averages and standard deviations, and set up tables. Excell was also used to set up
charts. The Shapiro-Wilk test was used to determine the homogeneity and
normality of the information related to the study’s participants. Independent t-test
was used to test the research hypotheses. The statistical level of significance was
determined to be 0.05 and SPSS 16 software was applied to perform statistical
calculations.

Findings

Initially, the normality of the anticipation behavior and vision data was evaluated
using the Shapiro-Wilk test, and the results showed that the obtained data were
normally distributed in both parts (P>0.05).

Table 1- Summary of independent t-test results for differences in the gaze
behavior and anticipation of skilled and unskilled players in badminton long serve
skill

Variable d.f t-statistic >'0"Ticance
level
Number of fixations on 20 245 0.02
the racquet
Number of flx_atlons on 20 0.92 0.36
the wrist
Number of fixations on 20 -0.66 051
the ball
Duration of fixation on 20 -1.98 0.06
the racquet
Duration of f|_xat|on on 20 0.45 0.65
the wrist
Duration of fixation on 20 256 057
the ball
Anticipation behavior 20 -2.44 0.02
Accuracy percentage
of anticipation 20 -2.46 0.02
behavior

The results of the independent t-test indicated a significant difference between the
number of fixations on the racquet (p=0.02), anticipation behavior (p=0.02) and
the accuracy percentage of the anticipation behavior (p=0.02) of skilled and non-
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skilled players in badminton long serve skills (Table 1). The skilled players had
more of these skills than the unskilled ones. However, there was no significant
difference between the skilled and unskilled players in the other variables
(Table 1).

Conclusion

This study was aimed at investigating and comparing the anticipation skills and
visual search behaviors of skilled and unskilled badminton players in long serve
hits. The results of anticipation skills showed that there was a significant
difference in the anticipation accuracy of the skilled players compared to the
unskilled ones. These results were predictable according to Erikson’s theory of
information processing and long-term memory (12).

The data obtained from visual search showed that there was a significant
difference between skilled and unskilled players in terms of the number of
fixations on the racquet region. However, no significant difference was found
between the number of fixations on the wrist and the ball between the skilled and
unskilled players, nor was there a significant difference in the duration of fixations
on the racquet, wrist and ball between the skilled and unskilled groups. These
findings reveal that the skilled players with high scores in the anticipation skill
received important information from the racquet region.

Little research has sought to determine the position of fixations in sports,
including badminton, while the position of visual fixation in different scenes can
be a determining factor in the anticipation skill. This means that the number and
duration of similar fixations but different positions of gaze can lead to different
decisions adopted by players.

This demonstrates that skilled players are focused more on functional spaces such
as racquets. The ability to get information from these spaces (clues) can be
considered an important factor in the superiority of skilled players to unskilled
ones in the anticipation skill.

Keywords: Anticipation Skill; Visual Search; Number, Duration and Position of
Fixation; Badminton Players
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Figure 2- The number of visual fixations of skilled and unskilled players in places of
interest
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Table 1- Summary of independent t-test results for differences in the gaze behavior
and anticipation of skilled and unskilled players in badminton long serve skill

Variable df -  Significance
statistic level
Number of fixations on the racquet 20 -2.45 0.02
Number of fixations on the wrist 20 0.92 0.36
Number of fixations on the ball 20 -0.66 0.51
Duration of fixation on the racquet 20 -1.98 0.06
Duration of fixation on the wrist 20 0.45 0.65
Duration of fixation on the ball 20 -2.56 0.57
Anticipation behavior 20 -2.44 0.02
Accuracy percentag_e of anticipation 20 246 0.02
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