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Extended Abstract

Background and Purpose

Shooting is one of the sports that are
highly considered by sports researchers
(1). One of the attractive aspects of
shooting is the need to have a high level of
technical skill and psychological needs for
optimal shooting, especially under highly
competitive conditions. The difference
between successful and unsuccessful shots
is very small (2). Occasionally, knowledge
of program (KP) information differs from
knowledge of results (KR) information,
and failure to achieve the desired result can
lead to anxiety and stress. Such a condition
is associated with increased heart rate and
shortness of breath (3). Researchers have
shown that biofeedback training reduces
athletes' anxiety and helps them to control
their physiological psychological
processes (4-5). Therefore, the present
study seeks to implement a training
program for breathing control and heart
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conditions of the

rate variability (HRV) in skilled shooters
to investigate the effect of respiratory
sinus arrhythmia (RSA) development
before each shot will have on their
performance.

Materials and Methods

This quasi-experimental study was
conducted in the form of a program
including a pre-test, educational-training
intervention, post-test, and shooting
transfer test. Since the entry criterion for
the subjects was 600 points in the initial
test, the possibility of a limited number of
subjects was predictable. Out of 11
applicant shooters who had a history of
scoring in national freestyle competitions,
the top 10 shooters were selected as the
only available samples. Their result was
calculated/considered a shooting test.
Then they were randomly divided into two
experimental and control groups of five
including five females and five males. All
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subjects had standard personal weapons
and equipment and the research conditions
and tests were explained to them. To
conduct this research, an ethics license
was obtained from the relevant authority.
After the initial recording, the control
group performed five regular shooting
sessions over two weeks without receiving
any feedback. But the experimental group
shooters first experienced three sessions of
breathing control training and then five
sessions of shooting practice with RSA
generation before each shot. Infiniti
Biographies software was tuned to play a
soft beep by creating an RSA. Five
sessions of 60-shot shooting with the RSA
were performed while the shooter was
allowed to fire whenever the beep sound
was played three times continuously
(equivalent to three seconds). Shooting
tests were performed by international law.
The USB model Scatt machine was used
for training and shooting tests, and the
ProCamp 2 model of Thought Technology
was used for training, practice, and
obtaining biofeedback in various studies.
In this study, the Shapiro-Wilk test, Levin
test, Muchly test, and One-way Repeated
Measures Analysis of Variance were used
for statistical analysis. Also, to explain the
research findings, a significance level of
0a aaal aa a aarrrii ee..

Findings

The normality of the sample distribution
was obtained by the Shapiro-Wilk test (sig
= 0.485; P>0.05) and equal to the Muchly
test, the distance between the shooters'
results was proved to be homogeneous (W
= 0.079, P>0.05). The results of the
analysis of variance for the type of
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shooting test as a factor within the group
showed that the passage of time is an
effective factor in the results of shooting
tests and their results in the pre-test, post-
test, and transfer test are significantly
different (sig = 0.02; p<:;;5; F (@16=
5.015). The difference between the mean
scores of post-test and transfer test with
pre-test shooting of the experimental
group was significant during One-way
Repeated Measures Analysis of Variance
(sig = 0.017; p;)))S) add (sig = 0.001;
P<)))5) ) Btt eeecaaa n score of the control
group shooters did not differ significantly.
The results of paired t-test showed that the
shooters of the experimental group scored
%32.2+0.77 in the pre-test and
%38.8+0.59 in the post-test in the last
second of the test and they were able to
mark a score of 10.5 Although their
symptomatic ability increased by %6.6 in
the post-test compared to the pre-test, it
was not significant (sig = 0.092; P<0005.
But their ability to reduce their weapon
fluctuations on a score of 10.5, from%48.2
+5.97 in the pre-test to %71.8 £5.62 in the
post-test, which was a statistically
significant increase (sig =0.26; P<)))5))
The results also showed that the mean
aiming distance in the last second of the
shooters of the experimental group, which
indicates the ability to maintain without
vibration of the weapon, was significantly
improved in the post-test (sig = 0.033;
p.)))5)) In atttt ,,,, ,,, mmeeeeeeee ef
their correct triggering ability was
significant by calculating the average
distance between the center of fire and the
target center in the post-test (sig = 0.003;
P<)))5)) vsss 5., bbb wwwwwwwiwwww
implementation of exercises that were
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developed and performed for the
experimental group led to improved
aiming accuracy, greater stability and
calmness, less  volatile  weapon
maintenance, and more accurate trigger
firing for experimental group shooters.

Conclusion

The purpose of this study was to observe
the effects of training and practice of
biofeedback on heart rate variability in the
performance of skilled athletes. According
to the findings of the study, it can be
claimed that the shooters' attempt to create
RSA Dbefore each shot, led to the
intensification of HRV and provided the
conditions for the formation of intelligent
response to psychological states and the
optimal execution of shots. Because RSA
changes the heart rate during inhalation
and exhalation, the activity of the
parasympathetic system increases (6).
Therefore, it is possible that the conditions
have been created for the shooter to reach
a balanced position. The reason for this
claim is a significant increase in accuracy
in aiming, greater stability and calmness of
the weapon, and a reduction in the firing
error of the shooters of the experimental
group. The results of this study showed
that the task of creating RSA before each
shot not only does not prevent the proper
execution of skilled shooters but also
improves their performance. Also, if
athletes consider receiving biological
information as a kind of reward, by the law
of effect (7), the conditions for proper
performance will be provided and training
and practicing biofeedback of heart rate
variability will improve the performance
of skilled athletes and transfer it to the real
conditions and HRV can be transformed

into an objective means of quantifying the
physiological mental state of skilled
athletes.

Keywords: Keywords: Heart Rate,
Breathing, Intensification Frequency,
Exercise Performance, Shooting.
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