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The effect of anxiety on sports performance has always been
one of the important research issues in the field of sports
psychology. The aim of this study was to investigate the effect
of audio-visual information on the gaze behavior of individuals
with trait anxiety in the recognizing of the badminton shot.
Participants were 40 novices with trait anxiety who were
randomly divided into unisensory and multisensory perception
groups. The unisensory group just observed video clips and
recognize shot direction when the racket-ball contact and the
multisensory  group  used  audio-visual  information
simultaneously. Both groups performed 200 trials. Pre-test and
post-test were taken as a unisensory in both groups. The results
showed that the multisensory group obtained the optimal gaze
behavior (low number of fixations and longer fixation duration).
Using sound to highlight important cues is probably a way to
improve the pattern of gaze behavior in beginners with trait
anxiety.
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Extended Abstract

Abstract

Anxiety as a component of the negative
emotions induces harmful experiences
and has potential outcomes and effects
on cognitive and motor performance
(vater, Roca, & Williams, 2016).
Processing efficiency theory explains
anxiety as an unpleasant emotional
state occurring as a consequence of
threat. Eysenck and Calvo (1992)
expressed that individuals’ attention
diverts away from the main task
processing toward distractor stimuli
(Lisk, Vaswani, Linetzky, Bar-Haim, &
Lau, 2020). Orienting attention toward
a specific area makes it possible to
recognize a stimulus more rapidly and
identify it more precisely (Klatt,
Smeeton, 2020). Although sensory
plasticity and perceptual learning are
extremely more limited compared to
development in adults, numerous
reports indicate the advantage of
multisensory  training (Schaffert,
Janzen, Mattes, & Thaut, 2019).
Sonification is a subcategory of auditory
display that wuses in multisensory
learning. As with the sonification,
novices can practice with a developed
and more responsive perceptual-motor
workspace (O'Brien, Vidal, Bringoux, &
Bourdin, 2019). The aim of the present
study was to scrutinize the eye
movement’s sonification to
comprehend the visual search strategy
of individuals with trait anxiety to
relevant cues necessary for accurate
and quick anticipation.

Methods

In this quasi-experimental applied
study, participants were compared
using the pre-test and post-test. Totally,
40 novices (gender: 20 males and 20
females, age: 25.63%3.12, right-
handed, normal or corrected to normal
vision, having trait anxiety with a score
between 24 and 30) participated in the
current study and were randomly
divided into visual and audio-visual
groups. Five national league players
were asked to watch 20 video clips
dressing the eye-tracking device in pre-
study. It applied a combination of the
temporal occlusion and  spatial
occlusion  techniques. Their eye
movement data were analyzed, and the
visual search pattern was exported

from the iView ETG software,
algorithmically  transformed and
sonified using parameter mapping

sonification, in which the amount of
data and its distances from the
reference in time scales were mapped
to acoustic parameters (Schaffert,
Janzen, Mattes, & Thaut, 2019). Totally,
200 video clips were applied to orient
attention toward key stimuli, and the
film was occluded at the moment of
racket-ball contact then, the players
decided on the direction of the shot.
The visual group just observed video
clips and was verbally instructed to
which points to look at in which order
for orienting attention toward key
stimuli. In the audio-visual group, the
participants' eye movements converted
to audio online. They wore headphones
and had to synchronize their eye-
movement sound with a sonified
reference visual search pattern. For
this, sonification of movement error
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was used. Participants were not given
any explanation about the key point but
were told to find key points to hear a
pleasant sound. If they were away from
the key points, they would hear an
unpleasant sound. The pre-test and
post-test were taken without guided
attention in both groups through 20
video clips. Anticipation skills, fixation
duration and fixation number were
measured.

Results

The result of mixed-ANOVA revealed a
significant interaction between group
and time (F= 84.37, P= 0.001, np2=
0.69). After that, an independent
sample t-test showed that there was a
significant difference between the
visual and audio-visual groups in post-
test (t=-9.36, df=38, p=0.001) so that in
the post-test, the anticipation of the
direction shot in the audio-visual group
(65.4249.18) was higher than that in the
visual group (31.07%4.51). Moreover,
the results of the paired sample t-test
demonstrated that there was a
significant difference between pre-test
and post-test in the visual group (t = -
14.61, df = 19, p = 0.001) so that
anticipation of the direction of the shot
in post-test (30.20+6.44) was higher
than that in pre-test (9.30%3.46). In
addition, the audio-visual group
suggested that there was a significant
difference between pre-test and post-
test (t = -19.29, df=19, p= 0.001). The
anticipation of shot direction in the
post-test (55.65+10.31) was higher

than that in pre-test (8.90+3.23). The
result represented that there was a
significant interaction between group
and time in total fixation number
(F=18.64, P=0.001, np2=0.33) and total
fixation duration (F= 35.15, P= 0.001,
np2= 0.48). After that, the independent
sample t-test revealed that there was a
significant difference between the
visual and audio-visual groups in post-
test at total fixation number (t= 6.68,
df= 38, p=0.001) and total fixation
duration (t=-10.42, df=38, p=0.001) so
in the post-test, the total fixation
number was less in the audio-visual
group (21.73%2.41) than visual group
(28.03%3.46), and total fixation
duration was higher in the audio-visual
group than the visual group. Besides,
the results of the paired sample t-test
illustrated that there was a significant
difference between pre-test and post-
test in the audio-visual group at total
fixation number (t=15.59, df=19,
p=0.001) and total fixation duration (t=-
2412, df=19, p-0.001), but no
significant difference was found in the
visual group at total fixation number
and total fixation duration between
pre-test and post-test (p>0.005). The
total number of fixations in the post-
test (21.73%2.41) was less than that in
the pre-test (37.28 + 3.94) at total
fixation number, and post-test fixation
duration was higher than pre-test one
in the audio-visual group.
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Figure 1- Total fixation duration of visual and audio-visual groups in pre-test and
post-test

Discussion
The ongoing study investigated the
effect of audio-visual information on

anxiety.
Different  studies evaluated the
negative effects of anxiety on

performance in sport skills (Lisk,
Vaswani, Linetzky, Bar-Haim, & Lau,
2020, Vater, Roca, & Williams, 2016).
The findings from reviews of the
beneficial impact of music or pleasant
sound listening have shown that they
may decrease blood pressure as well as
heart and respiration rates. Probably,
one of the reasons for improving
anticipation skills and gaze behavior
patterns is the use of sound in training
interventions of the individual with trait
anxiety. Using

gaze behavior and anticipation of the

overhead shot in individuals with trait
sound to highlight important cues is a
way to improve the pattern of gaze
behavior. It seems that, as
hypothesized, movement sonification
in addition to visual feedback
(multisensory learning) facilitates the
perception of the main cues more than
visual feedback alone, while avoiding
cognitive overload (Klatt, Smeeton,
2020, Sigrist, Rauter, Marchal-Crespo,
Riener, & Wolf, 2015).
Key words: Unisensory perception,
Anticipation, Fixation duration,
Cognitive load
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