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Abstract

The aim of this study was to compare the effect of fatigue on decision-making and visual
search behavior of novice and expert soccer players. Participants were 14 male novice soccer
players (mean age= 22.5 years) and 14 experts (mean age= 27.4 years). Both groups watched
films of 1 Vs. 1 attack situations. Then, they announced their decision was to move left and
right or shoot under two non-fatigued (pre-test) and fatigued (post-test) circumstances. In
addition, the visual search behavior of these players was evaluated through eye trackers. The
results of the t-test showed that there was no significant difference between the scores of
decision-making of both groups in pre- and post-tests. (P>0.05). The number and duration of
fixation were evaluated by ANOVA. The results of the number of fixations indicated that the
main effect of skill level was significant (P<0.05), but the main effect of the test stages was not
significant (P>0.05). Moreover, the interactive effect of skill level at the gaze points, skill
interaction with the test stages, interaction between the gaze areas with the test stages and
interaction between the level of skill in the gaze areas of the test stages were not significant
(P>0.05). Mean analysis suggested that in both groups, the number of fixation was higher on
the upper body than on the lower body. The results of the fixation time demonstrated that the
main effect of skill level and test stages was not significant (P>0.05). The interactive effect of
skill level in the test stages and interaction of skill level, gaze points in the test stages were
significant (P<0.05). Mean analysis represented that the groups had longer periods of fixation
on the legs. It is suggested that players should be trained to pay more attention to critical points
of opponents' bodies in fatigue situations.
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Extended Abstract

Background and Purpose

In soccer, as in many team sports, perceptual processes play an important role in
the performance of players and can affect the outcome of the match. In such
sports, players must make quick and accurate decisions in a changing and complex
environment (1). Decision-making involves selecting the best response according
to the available information (2). Despite the importance of decision-making in
sports, experimental research studying the decision-making potentials of experts
is sparse. It has been found that experts are different from non-experts in terms of
the extent and type of knowledge and the method in which this information is used
for prediction and decision-making (3). The visual search behavior involves an
alternation between fixations and saccades. (4). Researchers have mostly focused
on the fixation of vision, which may occur several times during the visual search.
The characteristics of these fixations including the number, place, and duration
are used to understand how and to which information the performer pays attention.
In soccer, the players develop their own special knowledge to be able to find a
significant relationship between their position and movement of players under
match conditions (5,6). Further, performing soccer is dependent on numerous
factors including mental, physiological, physical, technical, and tactical factors
with fatigue, representing a set of interactions of these processes (7). Accordingly,
it is not far-fetched for fatigue to affect the visual control of movement and
lengthen the duration of fixation. The aim of this study was to compare the effect
of fatigue on decision-making and visual search behavior of novice and expert
soccer players.

Research Method

The participants of this study were soccer players. To do so, 14 players out of 16
teams of Iran’s Premier League participated voluntarily in the current study as an
expert group. On the other hand, 14 other volunteer players who played soccer
recreationally and had not participated in any formal match were considered as a
novice group. The mean age of the expert players and novice players was 27.14
and 22.5 years, respectively. The soccer playing experience of the expert and
novice groups was 8.64 and 2.15 years, respectively.

The instruments used in the present study included a video camera, a treadmill, a
Borg scale, an eye tracking device, a video projector, and a researcher-made
guestionnaire.

For the 1 vs. 1 situation, a video clip was prepared from expert players. These
clips were provided to the instructors of the Asian Soccer Confederation and some
of the coaches of Iran’s Soccer Premier League, in order to confirm the accuracy
of the scenes of the clips. Out of these clips, 10 clips were randomly chosen for
the 1 vs. 1 situation of pre- and post-tests. After initial investigations, the visual



19 Motor Behavior, Volume 13, No 43, 2021

search pre-test was done on both groups in the laboratory of the physical education
research center of the Iranian Ministry of Science. Naturally, before initiating the
test, the eye-tracking device was calibrated for each participant through a three-
point method. After calibration, the participants stood 90 cm away from the screen
so that the clips were shown to them with a random arrangement. Then, the
participants were requested to explain their decision to the tester after watching
each scene.

The tester recorded the number of that scene to compare it with the main
judgment, while the search behavior of the participants was recorded by the eye-
tracking device.

Subjects for the 1 vs.1 situation announced the decision of the player with the ball,
which included a dribble to the left, right or shot for the tester to record. After
doing the pre-test, the participants did a general warm-up for 10 min. Immediately
after warm-up, they stood on the treadmill to undergo the soccer-specific
intermittent test. At each stage of the test, if the player got tired and according to
Borg's rating of perceived exertion (conditions in which the participant was not
able to continue the activity), the test was stopped. For accuracy of statements of
the subjects, their heart rate was observed on the treadmill. Further, the correlation
between the player’s heart rate and the stated number based on the Borg scale was
tested. In the next step, the players who had been tired based on the test results
participated immediately in the decision-making test. After entering the test
group, the players sit on a chair located 90 cm away from the eye-tracking device,
and the three-point calibration operation was performed again. Then, the clips
were shown through a video projector with a random arrangement to the players.
After viewing each scene, they explained their decision to the tester like in the
pre-test. Again, the tester recorded the number of that scene to compare it with the
main judgment. After completion of the clips, the subjects cooled down.

Results
The following table provides the mean and standard deviation of the decision-
making score of expert and novice players in the 1 vs. 1 attack situation.

Table 1- The results of analysis of variance test for players’ decision-making in the
1 vs. 1 situation

Source of change sumof . Mean of F P Effect
sqguares squares value Sizes
Skill level 0.129 1 0.129 098 0.33 0.03
Test stages 0.0001 1 0.0001 0.002 0.96 0.0001
Interactive of the skill
level with the test 0.10 1 0/10 1.12 0.29 0.04
stages
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According to the recorded data in the above table, it can be stated that the main
effect of the test stages was not significant (F (1, 25) =1.40, P=0.24, n2p=0.05).

Table 2- The Results of Analysis of Variance Test for the Number of Fixations on
Different Points

Sum of Mean of p- Effect

Source of change squares df squares f value Sizes
Skill level 24.13 1 24.13 4.19 0.05 0.14
fixation points 522.003 1 522.003 135.68 0.0001 0.84

interactive of the skill

level at fixation points el 1 a5l o1 29U G
Teststages 0.17 1 0.17 0.19 0.66 0.008
Interactive of the skill 0.74 1 0.74 0.84 0.36 0.03

level with the test stages
interactive of the site of
fixation in the test stages 1.89 1 1.89 1.81
Interaction of the skill
level at the fixation point 0.61 1 0.61 0.58 0.45 0.02
at the test stages

0.19 0.06

The results of table 2 illustrate that the main effect of skill level and the effect of
fixation points are significant (P <0.05). However, the main effect of the test
stages was not significant (P <0.05). Moreover, the interaction between the skill
levels at the fixation point at the test stages, skill level interaction with test stages,
interaction of fixation points with test stages and skill level interaction with
interactive of the skill level at fixation points with test stages were not significant
(P <0.05).

Table 3- The Results of Analysis of Variance Test for the Duration of Fixations

Sum of Mean of Effect

Source of change squares squares f p-value Sizes
Skill level 874057.66 1  874057.66 2.1 0.15 0.07
fixation points 52030000 1 52030000 188.43 0.0001 0.88

interactive of the
skill level at fixation 57716.44 1 57716.44 0.29 0.65 0.008
points
Test stages 103663.26 1 103663.26 0.84 Y0.36 0.03
Interactive of the
skill level with the 535460.92 1 535460.92 4.35 0.04 0.14
test stages
interactive of the site
of fixation in the test  55010.23 1 55010.23 0.47 0.49 0.01
stages
Interaction of the
skill level at the
fixation point at the
test stages

57062342 1 57062342 [4.96 0.03 0.16
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The results of table 3 demonstrate that the main effect of skill level and test stages
were not significant (P <0.05). The effect of fixation points and the interaction
between skill level and test stages were significant (P <0.05).

Conclusion

The results obtained from decision-making indicated that there was no significant
difference between the decision-making scores of expert and novice players
before and after fatigue. The results of the present study were not in accordance
with the following studies: Smith et al. (2016) studied soccer players and Macmori
et al. (2012) studied cognitive tasks. Possibly, the reasons for this difference are
related to the type and conditions of fatigue.

Different results were observed between the number of fixation of expert and
novice soccer players on the upper body and lower body before and after fatigue
in 1 vs. 1 condition. So that the main effect of skill level and fixation points was
significant. However, the main effect of test stages was not significant. Moreover,
the interaction effect of skill level at fixation points, skill interaction with test
stages, interaction of fixation points with test stages and skill level interaction with
fixation points with test stages were not significant.

The results of the present study agreed with the studies of Nagano et al. (2004) in
football (8), Savelsbergh (2002) in soccer (9), Williams et al. (2013) in
experienced and inexperienced soccer players, Krzepota et al. (2016) in soccer,
Wines et al. (2007) in a football match, Machado et al. (2017) in football (10) and
Ripol et al. (1995) in boxing. On the other hand, the results of the current study
disagreed with Rafiei’s (2013) research on skilled and beginner basketball
referees, Abdoli (2015) on skilled and beginner basketball players (1 vs. 1 vs. 3
vs. 3) and Kato (2009) on national and international football referees. Probably,
the reason for the difference in the type of sport may be due to the number of clips,
time of the clips and visual search evaluation tool.

In checking the duration of fixations, the main effect of skill level was not
significant, but the main effect of glare points was significant. In addition, the
interaction effect of skill level in test stages and interaction of skill level, fixation
points and test stages were significant. Although the effect of skill level was not
significant, no difference was seen between expert and novice players, but other
effects were significant, which is not consistent with the result of Padilha et al.
(2017) in football and consistent with those of Nagano et al. (2004) in soccer;
Alessandro et al. (2014) in volleyball; Krzepota et al. (2016) in soccer (11) and
Ripoll et al. (1995) in boxing.

Finally, the results indicated that expert and novice players made different
decisions in the face of fatigue. Most of the novice players' fixations were on low
points. In 1vs.1 attacks, the distance between the defender and ball as well as how
the defender is positioned is important for the player with the ball to decide (move
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left, right and shoot). So coaches are advised to train these important points to the
players.

Keyword: Fixation, Gaze, Eye-Tracking
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