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Abstract
The effect of pressure condition on sport performance has
always been one of the major issues of research and Anxiety’s

Received: influence on performance and its underlining mechanisms
06 Mar 2020 continues to be one of the main research interests for sport

psychologists. The purpose of current study was to examine the
Accepted: effect of state-competitive anxiety on anticipation accuracy and
20 Apr 2020 gaze indicators of football goalkeeper with two levels of skill.

Two groups of 10 Expert and novice goalkeepers were required
Keywords: to anticipate penalty kicks presented on temporally occluded
Action- video in two counterbalanced experimental conditions. During
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anticipation, gaze behaviors (duration and number of fixations)
were recorded using Pupil binocular mobile eye tracker. Gaze
information were extracted using add-ons of pupil player
software and then anticipation accuracy and gaze data
analyzed using Mixed ANOVA and paired t test. Increased
anxiety led to decreased processing efficiency (increased
number of fixations and decreased duration of fixations) for
both skill level groups whereas Anxiety influenced performance
efficiency (decreased the accuracy of anticipation) just in
novice group, and had no effects on performance in expert
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goalkeepers. Generally, effects of anxiety in expert group is a
support for ACT prediction and showed that anxiety decreased
processing efficiency and no effects on performance efficiency.
In novice group, Further future research needs to have clear

insight.

Extended Abstract
Abstract

Anxiety and sports performance are
deeply related to the variables with a
long history among sport psychologists
and coaches. How anxiety can have
influenced the  perceptual-motor
performance of athletes has been one
of the most important and most
debated research topics in recent years
of sport psychology literature [1].
Anticipating opponents’ actions
through observing early cues of their
movements in situations required to
make split-second and right decisions
can guarantee successful performance
[2]. Saving a penalty kick by soccer
goalkeepers is one of the challenging
performance tasks, causing anxiety in
any case; therefore, the speed of
decision-making is very important to
have a successful performance [3].
Experience level can be effective in
ways of searching visual information
and accuracy of anticipation [4]. How
experience can help goalkeepers to
cope with pressure conditions is still a
conflict  among  specialists and
researchers [3,5]. The aim of the
present study was to evaluate the
effects of state-competitive anxiety on
the anticipation and visual search
behaviors of expert and novice soccer
goalkeepers.

Material and methods

Totally, 10 expert goalkeepers (average
age: 27.24+08.31 years old) playing in
Tehran Premier League and 10 novices
(average age 24.65+06.37 years old)
without experience voluntarily
participated in the present study and
done its experiments. All of them were
novices in task conditions and
anticipation on video-based situations
and had 20/20 visual acuity and normal
vision. The participants filled and signed
consent forms as well as received oral
and operational information about the
clips and test procedures. Then, they
completed a self-report competitive-
state anxiety inventory (CSAI-2R), next,
glasses of Pupil eye tracker device
(made in Germany) were worn by
participants and were calibrated based
on-screen calibration. They watched
penalty kick clips occluded at the ball-
foot contact moment, and they were
asked to choose the correct direction
(right/left) and height
(high/middle/low) of the ball. Both
groups performed the test in normal
and anxiety conditions by
counterbalanced order. The test
consisted of 30 occluded clips of
penalty kicks watched by expert
football players playing in one of Tehran
Premier League teams. The number and
duration of fixations, pupil diameter as
acquired by the output of Pupil Player
software, and location of fixations were
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determined using the add-ons of Pupil
Capture software to obtain final values
used in statistical analysis. Fixation
means that the gaze point remains
within the range of 3° of visual angle for
at least 100 ms [4]. Pressure condition
was created by inconsistent and false
feedback (underreport their scores
compared to their real scores as well as
the scores obtained by other
participants) [24] and telling the
participants that their scores would be
evaluated by goalkeeping coaches, and
also they were informed that who
obtained top anticipation scores would
receive cash rewards [41]. For statistical
analysis of extracted values, 2x2 [(2 skill

levels: expert and novice) x (2
measurement phases: normal and
pressure  condition)] mixed-design

analysis of variance (Mixed ANOVA)
was conducted. Paired and

independent t-tests were done to
compare the groups and measure the
measurements.

Findings

The results of the multivariate analysis
of variance (MANOVA) for the main
effect of skill level indicated that, as
expected, the participants in the expert
group compared to the novice group
had more accurate anticipations on
penalty kicks (F (1) =6.575, p=0.02,
n%=0.26). In addition, the expert
goalkeepers were more successful in
anticipating the direction (left/right) of
soccer penalty kicks (F (1) =13.426,
p=0.00, n?=0.42,). Between-group
analysis of gaze data indicated a smaller
number of fixations (F (1) =7.535,
p=0.00, n% =0.41) and longer duration
of fixations (F (1) =12.596, p=0.02, n%
=0.29) in the expert group.

Table 1 — comparing variables in two groups of different skill levels and
measurement phases (n=10)

Variable IZI\(IILII Normal condition Pressure condition
Anticipating Expert 93.9+9.48 89.12+12.41
direction
Novice 62.15+5.64 52.17+6.41
Accurate Expert 35.8+8.02 34.11+1.73
anticipation
Novice 25.9+11.44 21.12+9.59
Number of Expert 5.1+1.46 5.1+1.68
fixations
Novice 6.1+0.43 7.1+1.98
Duration of Expert  447.153+86.948 423.185+142.275
fixations (ms)
Novice 275.108+108.825 195.9335115.030

Mixed analysis of variance revealed
that the main effect of pressure

condition

on the accuracy of

anticipation (F (1) =15.465, P=0.00,
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n%=0.46) and anticipation of penalty
kick direction (F (1) =14.691, n%,0.45,
P=0.00) was significant as well as the
interaction effect of skill level and
pressure condition on the accuracy of
anticipation (F (1) =5.1505, P=0.03) and
anticipation of penalty kick direction (F
(1) =6.480, P=0.02) was significant,
indicating that anxiety led to different
changes in two groups with different
skill levels. Discriminant analysis of the
data using paired t-test showed that the
changes were significant only in the
novice group (anticipation accuracy: t
(9) =5.513, P=0.00; anticipating
direction: t (9) =3.501, P=0.00). Mixed
analysis of variance demonstrated that
the main effect of pressure condition
on duration (F (1) =15.465 P=0.00,
n%=0.46) and number (F (1) =14.691,
P=0.00, n%-=0.45) of fixations was
significant as well as that the
interaction effect of expertise level and
pressure condition was not significant
on duration (F (1) =4.355, P=0.06) and
number (F (1) =1.844, P=0.19) of
fixations, representing that both groups
experienced similar changes for gaze
variables under normal and pressure
conditions.

Discussion and Conclusion

The aim of the ongoing study was to
investigate how  state-competitive
anxiety could affect a perceptual-motor
task in a sport set situation. For
assessing the anticipation accuracy of
expert and novice soccer goalkeepers
during penalty kicking, a temporal
occlusion paradigm was used, the
soccer goalkeepers anticipated under
normal and pressure conditions, and
concurrently their eye movements

were registered using a mobile eye
tracker. Analysis of the data suggested
that the participants of the novice
group were more affected by stress
factors and experienced a greater
increase in cognitive anxiety compared
to the expert group. The expertise level
had a high effect on anxiety in the
present study. According to the
findings, the expert group did not
experience low anticipation accuracy
under pressure conditions while a
significant decrement in anticipation
accuracy was observed in the novice
group. Moreover, the analysis
displayed an increase in the average
number and a decrease in the average
duration of fixations in both groups
because of a shift from normal to
pressure conditions. These changes in
performance and gaze indicators were
consistent with attentional control
theory (ACT), representing that the
performance efficiency (greater mental
effort and shorted duration of fixation)
drops under pressure conditions while

performance effectiveness

(anticipation accuracy) may remain

unchanged.
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