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Introduction: This study aimed to determine the effects of skilled people’s EEG-Based
neurofeedback training on learning of the rifle shooting skills in novices.

Methods: This applied study was a semi-experimental research with a pretest-posttest
control group design. Thirty novice athletes (mean age: 20+1.509 years) voluntarily
participated in this study and were assigned into three homogenous groups including
Beta/Theta Neurofeedback, Neurofeedback based on the brain pattern of skilled rifle
shooters (decreasing the Theta activity in Fz and F4 area, and increasing the low and high
Alpha at the P3 and P7 area, and Control groups according to pretest scores. The acquisition
phase consisted of 6 sessions. The control group only did physical exercise during the
sessions. 48 hours after the last acquisition session, a retention test was conducted followed
by a transfer test by a non-dominant hand to grab the weapon.

Results: The results showed that the group with neurofeedback based on the brain patterns
of skilled rifle shooters was significantly better than the other two groups in all sessions. In
the retention test the group with neurofeedback based on the brain patterns of skilled rifle
shooters significantly performed better than the other two groups and the Beta/Theta
Neurofeedback group had better performance compared with the Control group. In the
transfer test, both neurofeedback groups performed better than the Control group, but there
was no significant difference between the two neurofeedback groups.

Conclusion: Future research can accelerate the progress and reach the peak shooting
performance for novices by correcting neurofeedback protocols according to the brain and
the expertise relationship.
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Extended Abstract

Introduction

Improving sports performance, as one of the basic
topics, has been the focus of motor behavior
researchers.  Stabilizing and improving sports
performance requires the use of self-regulation skills in
athletes. Neurofeedback or brain-wave biofeedback
teaches you to consciously control your brain waves to
achieve the desired brainwave state. The ability to
quickly acquire and reach a high level of proficiency in
sports is one of the challenges that sports researchers
and trainers encounter. Optimizing performance is a
long process, and novice athletes spend a lot of time
reaching high levels of proficiency. The goal of motor
behavior researchers is to develop and modify training
methods so that they can shorten the training period and
equip learners with skills to perform under pressure.
These techniques include teaching novices to develop
cortical activity patterns consistent with expert athletes.
Theoretically, the logic of such training is that this
training can accelerate the learning process through
direct reinforcement of neural patterns, a process that
naturally may take many years, hence the study of the
pattern of cortical activity in successful performances vs
unsuccessful performances as well as expert vs novice
athletes could provide a basis for new neurofeedback
interventions. Recent studies have shown the
effectiveness of neurofeedback in various fields,
including clinical and sports psychology, and
specifically, sports performance improvement (Mirifar,
Beckman, and Erlenspear, 2017). On the other hand,
accelerating the process of learning motor skills is one
of the main goals of athletes and sports coaches. it
seems logical that the use of new training methods such
as neurofeedback based on the electroencephalography
pattern of skilled athletes can help novice athletes to
create their cortical activity pattern following expert
athletes and through this process accelerate the
acquisition of motor skills. Therefore, this research
aimed to determine the effects of skilled people’s EEG-
based neurofeedback training on learning air rifle
shooting skills in novices.

Methods

Thirty novice athletes voluntarily participated in the
study and after rifle shooting instruction, a pre-test (10
shots) was performed. Participants were assigned into
three groups including Beta/Theta Neurofeedback
(decreasing the theta activity (4-7 Hz) and increasing
the beta activity (13-15 Hz) in the Fz), Neurofeedback
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based on the brain pattern of skilled rifle shooters
(decreasing theta activity in Fz and F4 area and
increasing the low and high Alpha at the P3 and P7
area) according to Bertollo et al. (2016), and the Control
group according to pretest scores. The acquisition phase
included 6 sessions. 48 hours after the last acquisition
session, a retention test and then a transfer test with a
non-dominant hand were conducted.

Results

Mixed ANOVA with repeated measures showed that the
group with neurofeedback based on the brain patterns of
skilled rifle shooters was significantly better compared
with the Beta/Theta Neurofeedback and Control groups
in training sessions. One-way ANOVA in retention test
revealed that the group with neurofeedback based on the
brain pattern of skilled rifle shooters was significantly
better than the Beta/Theta Neurofeedback and Control
groups and the Beta/Theta Neurofeedback group was
significantly better than the Control group. Results in
the transfer test indicated that both neurofeedback
groups were significantly better than the Control group,
with no significant difference between the two
neurofeedback groups.

Conclusion

Future studies can accelerate progress and excellence in
rifle  shooting in novice learners by correcting
neurofeedback protocols according to the relationship
between the brain and the expertise. The existence of a
significant difference in the power of brain wave bands
in successful and unsuccessful performances in different
sports skills, as well as a significant difference in the
electroencephalography patterns of elite and novice
athletes can be a logical reason for using the brain
pattern of elite athletes in neurofeedback protocols to
facilitate the expertise process. Therefore, it is suggested
to carry out more research on determining the
effectiveness of protocols based on the brain patterns of
elite athletes compared to common patterns.
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