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ABSTRACT

The present study aims to investigate the effectiveness of neurofeedback training
on motor performance and gaze behavior (Quiet eye [QE] duration) of skilled pistol shooters.

VETEEE This is a quasi-experimental study with a pre-test/post-test/two-month follow-up design.
Among the skilled pistol shooters in Tehran province, Iran, 30 shooters aged 18-29 years were selected
and randomly divided into two groups of 15, including training and control. The training group
participated in the neurofeedback training and the shooting training simultaneously at ten 30-minute
sessions. The neurofeedback training protocol included alpha activity suppression at a frequency band
of 8-12 Hz in the F4 brain region. The QE duration was measured using the Ergoneers eye tracking device,
and the motor performance was tested by the standard air rifle shooting test using the special scoring
forms. Finally, the results were analyzed in SPSS software, version 20 using repeated measured analysis
of variance.

(ST The neurofeedback training group showed a significant increase in motor performance and the
QE duration compared to the control group in the post-test and follow-up phases (P<0.05). Also, the
differences in motor performance and the QE duration were significant only between the pre-test and
post-test phases (P<0.05). No significant difference was observed between the post-test and follow-up

: phases (P>0.05).
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Extended Abstract
Introduction

he visual sense is important for informa-

tion acquisition. When we engage in a

sport for the first time, we learn the move-

ments related to that sport and how to

control gaze during performance. One of

the perceptual-cognitive components is
the quiet eye (QE), introduced by Vickers in 1996. It is a
visual behavior that occurs at skilled levels and results in
accurate performance in motor tasks. It refers to the fixa-
tion of gaze at a location during movement initiation. The
QE duration shows the time of the organization of neural
networks before or during movement.

By neurofeedback training, people learn to control their
brain activity and improve their cognitive and sports per-
formance. The existing neurofeedback studies in sports
have mainly focused on the cognitive explanation of skill-
ful performance; there is no internal analysis of the skill,
which is a very important part of the cognitive explana-
tion of motor execution and learning motor skills. On the
other hand, no research compares the effect of neurofeed-
back training on the indicators of gaze and performance in
skilled shooters. Therefore, in this study, we aim to assess
whether neurofeedback can improve motor performance
and the gaze behavior of skilled shooters.

Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test/follow-up design. Participants were 30 skilled pistol
shooters in Tehran, Iran, with at least 4 years of cham-
pionship activity and experience participating in national
competitions. They were divided into two equal groups of
15 based on the scores obtained in the pre-test (the perfor-
mance in firing 10 shots). Their gaze behavior (QE dura-
tion) was evaluated by the researcher and their sports per-
formance was evaluated by the judges three times (before,
immediately after, two months after). To assess the gaze
behavior, an eye tracking device (Ergoneers) was placed
on the subject’s eyes during the shooting, and the related
data were recorded. After five shooting trials, the partici-
pants had 10 pistol shooting attempts from the defined
distance according to existing standards. A 30-second rest
period was allowed between each attempt. When each
shooter finished their shooting, the eye tracking device
would be calibrated for other shooters. Then, both groups
participated in 10 shooting training sessions, each for 90
minutes, under the supervision of the team coach. The
trained group received neurofeedback during the shooting
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training at ten 30-minute sessions. The protocol included
alpha activity suppression at a frequency band of 8-12 Hz
in the F4 brain region.

Results

The results of the repeated measured analysis of vari-
ance showed that the effect of time was significant on
the motor performance (P=0.013) and the QE duration
(P=0.001). In other words, there was a significant differ-
ence between the three assessment phases. Regarding the
motor performance and the QE duration, the post hoc test
showed that the difference was significant only between
the pre-test and post-test phases (P<0.05). No significant
difference was observed between the post-test and the
two-month follow-up phases (P>0.05). Moreover, there
were significant differences between the two groups in
motor performance and QE duration in the post-test and
follow-up phases (P<0.05).

Conclusion

Neurofeedback training can improve motor perfor-
mance and gaze behavior (QE duration) of skilled pistol
shooters. Therefore, neurofeedback training is recom-
mended for improving the performance of skilled shoot-
ers. This training method can be used as a complementary
intervention along with specialized exercises and various
relaxation methods for shooters.
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