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ABSTRACT

Archery performance as a precision sport is determined by a complex
interaction between psychological and physiological factors. Concentration,
as a crucial factor, can be objectively measured through
electroencephalography (EEG) by detecting beta waves. However, current
coaching practices disproportionately emphasize physical aspects while
systematically ignoring concentration as a crucial psychological factor.
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Generally, studies assess performance through aggregate scores without
distinguishing between two fundamental dimensions: accuracy and precision.
This study aims to analyze the relationship between concentration levels
measured through beta band power activity using EEG and shooting
performance in archery athletes, focusing on shooting accuracy and shooting
precision. This study offers empirical contributions about the relationship
between concentration and two dimensions of shooting performance,
develops a methodological validation that integrates EEG monitoring with
smart bow technology, and establishes a practical foundation for developing
concentration-based training programs in archery. The research subjects
consisted of 12 novice archery athletes. EEG data were acquired with
electrodes positioned at AF7 and AF8, monitoring beta band power during shot
execution. Pearson’s correlation was used to analyze the relationship. The
results showed a shot accuracy with an average score of 131.17, while
precision showed an average SRD of 11.00 cm. Beta band power had a mean
of 39.18 pV2 Correlation analysis revealed a non-significant positive
relationship between beta power and accuracy (r = 0.145, p = 0.652), as well as
a non-significant negative relationship with precision (r = -0.327, p = 0.300).
Study findings show that beta wave activity alone does not serve as a
significant predictor of shooting performance in novice archers. However, the
differential correlation pattern (positive for accuracy, negative for precision)
confirms that these two dimensions are influenced by different
psychophysiological mechanisms.
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hit the target in a short time with high precision and
stability [5], [6]. With the intensity of archery competition,
even the most minor shooting error can determine victory
or failure. At the 2024 Paris Olympics, illustrating this
narrow margin, the average performance difference
among the top four in the male individual category was
only 2.96% and 2.09% for females, so every detail that
affects performance needs to be understood scientifically.

Each shot in archery represents the culmination of the
integration of various systems in the body, where the level
of concentration is one of the crucial determinants of a

. Introduction

In modern sports, an athlete’s performance is not only
determined by physical and technical aspects, but
psychological (mental processes) and physiological
aspects also interacts as factors [1], [2], [3]. As a precision
sport, the success of archery performance depends on
the ability to maintain consistency in shooting (precision)
and to hit close to the center of the target (accuracy),
which affects the score [4]. Specifically, archery is a
cyclical sport that relies on mental skills, in which an
athlete’s success depends on their ability to consistently
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successful shot [7]. Concentration allows archers to
maintain maximum focus on the target by processing
visual information related to the position of their gaze on
the target [8], [9]. Every technique in archery requires fine
motor coordination, which is greatly influenced by
cognitive readiness [10]. However, in Indonesia,
especially among novice athletes in Surakarta, there is a
disparity between performance during training and
competition. According to World Archery Federation
regulations, novices are athletes who can compete up to
and including age 17 [10]. At this developmental stage,
empirical studies show that coaching practices still
emphasize physical aspects such as posture, strength,
and shooting drills, while concentration is often neglected.
This aligns with the findings of Jogi et al. [11], who found
that archery training practices primarily focus on physical
and technical dimensions, while psychological aspects
remain underexplored. This impacts performance, as
athletes may experience a decline in accuracy and
precision under higher competitive pressure than during
training [12].

Athlete performance measurement has evolved from a
traditional technique focused on simple physical ability
evaluations to more modern technology, such as the use
of sensors [13]. Electroencephalography (EEG) is a
sensor extensively utilized in sports science to assess
neurocognitive factors associated with performance [14].
Brain wave activity, particularly beta waves (12.5-30 Hz),
has been identified as a marker representing
concentration, alertness, and cognitive processing [15]. In
the context of sports, increased beta waves are
associated with focus and mental readiness to execute
precise movements [16]. Previous studies have used
EEG in archery studies as a tool to evaluate psychological
aspects. As done by Gu et al. [17], Gu et al. [18], and
Rampp et al. [19], applied EEG as the basis for analyzing
studies on archery athletes. However, these studies
focused on the aiming phase, which limited the
representation of the complexity of archery performance
in each shooting phase. Other studies by Zhu [20] focused
on load intensity settings without linking them to shooting
performance. Meanwhile, studies by Lee et al. [21] and
Rice et al [22] evaluated the psychological aspects of
athletes using questionnaire-based instruments, such as
the Psychological Skills Inventory for Archery and
Shooting and the Athlete Psychological Strain
Questionnaire  (APSQ). Although widely used,
questionnaire-based approaches have limitations
because they depend on participants’ subjectivity and
understanding, potentially leading to bias, inaccurate
interpretations, and errors in data reporting [23]. EEG, a
more objective alternative to psychological evaluation,
directly monitors neurophysiological activity [24]. Thus,
concentration is not only an abstract objective
psychological construct but also a measurable
neurophysiological phenomenon that can be identified
through the beta wave activity of athletes. Additionally,
integration with a smart bow, a digital archery device with
motion and position sensors, enables accurate and

precise measurement of shooting performance with
controlled evaluation that can replicate competition
settings [25].

Despite advances in technology and sports science,
studies on archery generally only assess performance
through accuracy measured by scores. In the study by
Yachsie et al. [26], psychological interventions were
assessed based on shooting accuracy, similar to the study
by Wattimena et al. [27], which showed an improvement
in the performance of archery athletes through shooting
accuracy. Scores alone cannot distinguish between two
essential dimensions of archery performance, namely
accuracy and precision of shots. These dimensions are
two different but interrelated constructs [28], [29]. In
competition, archery athletes can achieve high scores but
low accuracy, or vice versa, which has different
implications for the outcome of the competition. Accuracy
reflects concentration on goals and visuospatial
processing [30], while precision reflects attentional
stability and motor consistency [31]. Furthermore, archery
performance success is influenced by various interacting
factors [32], so combining simultaneous measurements of
these two performance constructs with aspects of
concentration is crucial for providing a more
comprehensive and realistic condition.

Therefore, given the gap in studies on EEG-based
concentration measurement in relation to the accuracy
and precision of simultaneous shots in novice archers,
this study will address this gap as a quantitative
correlational study to analyze the relationship between
beta wave concentration and the shooting performance of
archery athletes. The contributions of this study include 1)
an empirical theoretical framework regarding the
correlation between neural concentration and two
dimensions of shooting performance, 2) the development
of a validated methodological protocol that integrates
EEG-based concentration monitoring with smart bow
technology in a controlled laboratory setting, 3) providing
an empirical basis for concentration-based archery
training, thereby complementing existing physical and
technical training, and 4) applied contributions through
foundational knowledge for developing
psychophysiological assessment protocols in the
identification and selection of archery talent at the early
stages of training.

This study is structured as follows: Section Il shows the
dataset used, study subjects, data processing, and
statistical analysis. Section Il shows the results of the
correlation between beta-band power and shooting
performance. Section IV discusses the interpretation and
comparison of the results with other studies, as well as
limitations. Section V, conclusions, which rewrite the
objectives, main findings, and future works.

II. Method
A. Dataset

This study used purposive sampling to obtain research
subjects from schools in Surakarta. The subjects
consisted of 12 novice archery athletes (6 males, 6
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Fig. 1. Overview of the study process and data collection using EEG and Smart Bow.

females) aged 12-15 years (Mean age = 13.92, Standard
Deviation = 0.90) with training experience of 2-10 years
(Mean = 5, Standard Deviation = 2.13). Selected subjects
had to meet specific criteria: 1) have a minimum of one
prior competition experience at the regional level, 2) be
right-handed, and 3) have normal eyesight. All subjects
provided written consent before participating in this study.
Before data acquisition, ethical approval was obtained in
March 2025 from the Health Research Ethics Committee
(HREC) of RSUD dr. Moewardi with ethical number
612/IlIHREC/2025. Data from each research subject
were combined to form a dataset and serve as the basis
for the results of this study.

B. Data Collection

The study and data collection process are shown in Fig.
1. The study used a Muse Headband 2 EEG with a
sampling frequency of 256 Hz. Electrodes were placed on
the left anterior frontal (AF7) and right anterior frontal
(AF8), as shown in Fig. 2. These electrode placements
correspond to the frontal lobe, an area closely associated
with attention control, executive processing, and active
concentration [17], [33]. This selection is consistent with
the nature of archery, which requires sustained
concentration throughout the sequential phases of the
shooting process [9]. EEG electrode placement is based
on the International 10-20 system by Pivik et al. [34].
Before signal recording, participants were instructed to
avoid unnecessary movements, including jaw tension or
teeth grinding, to minimize muscle- and movement-
related artifacts in the EEG signal.

]
i
|
I
T
1
|
!
i

INION

Fig. 2. Placement of AF7 and AF8 Electrodes Using
Muse Headband 2.

The study was conducted in a controlled laboratory
room measuring 2.5 m x 1.6 m x 4 m. The shooting data
was obtained using the Houyi 2 smart bow from
Wonderfitter. This device was connected to the
Wonderfitter application, which offers Olympic archery
training modes. Each participant used a smart bow to
perform 15 shots at a 43-inch television screen from 1.5
meters, with a maximum of 30 seconds per shot. The
study produced two types of output data: performance
data obtained from the smart bow and EEG signals
obtained from monitoring brain wave activity during
archery.
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C. Data Processing

Each subject’s shooting performance was obtained from
a total of 15 shots, so the maximum score that could be
obtained was 150. Accuracy was determined by the total
shot score, which was also used to calculate shooting
precision. The method for measuring shooting precision
was adapted from various previous studies.

The smart bow technology generates Cartesian
coordinates for each shot based on the target face's
diameter of 122 cm, as illustrated in Fig. 3. The center of
the target face is located at the 10-point mark, making it
the origin (0,0). The x-axis represents the width of the
target (horizontal), and the y-axis represents the height of
the target (vertical). The axis values are calculated based
on the results of each shot, using Eq. (1) and Eq. (2) as
referenced in the studies by Zivkovié et al. [28], Ertan et

al. [35], and Moon & Lee [36], as follows:

X+t dx, Xiegx
X = = ,i=1,2,..n
n n
(1
_ ntyatyztetyn Xty
y = = ,i=12,..n
n n
(2)

Shooting precision is calculated based on the
Euclidean distance between each shot and the average
coordinates of all shots, using the single radial derivation
() Eq. (3) as referenced in the studies by Zivkovi¢ et al.
[28], Ertan et al. [35], and Moon & Lee [36], as follows:

n=yJ@E&-x)2+ G-y)%i=12..n

(©)

A larger single radial derivation (r) value represents
lower shooting precision. Thus, the smaller the value of
(ri), the higher the shooting precision. Value (r) has a unit
of cm.

EEG data measurement was performed while the
athlete was shooting, and the acquired EEG signal was
processed using EEGLAB from MATLAB software. The
results of the EEG signal are displayed in the time
domain. To obtain band power, the EEG signal needs to
be converted into the frequency domain, one of which is
by using the short-time Fourier transform (STFT) [37].
EEG classifies specific frequency components that
provide discriminatory information. In the beta band
power (Pg) study, it was obtained from the Power Spectral
Density (PSD) value filtered in the range (12.5-30 Hz)
[15]. To calculate STFT and PSD mathematically, use Eq.
(4) and Eq. (5) as referenced in the study by Zhang et al.
[38], as follows:

STFT (w,7) = [*_ f(O)Y"(t — e “tdt 4)
N-1
PSD = Z x(n)e~i2mnk/N

n=0

(®)

Here, f(t) is the original signal, t signifies the
translation parameter, Y*(t — t) refers to the window
function, e refers to the exponential operation, i
represents the imaginary part, t refers to time, and w
refers to frequency. For N is the length of the signal, x(n)
represents the input signal of time domain, and k
represents the sampling frequency. The PSD value in the
beta frequency range can be calculated using Eq. (6) as
referenced in the study by Zhang et al. [38] as follows:

Py = J,55PSD (Ndf 6)

The EEG data processing involves applying a
bandpass filter (1-30 Hz) to obtain more accurate beta
band power. ICA decomposition was performed to
separate signal components containing noise and
artifacts. Next, manual rejection was accomplished by
deleting data segments within a specific range that
contained artifacts that could not be corrected by ICA or
filtering. The final step was to combine each dataset into
a study that provided beta band power information on the
AF7 and AF8 channels.

E 122 cm »

Fig. 3. A 122 diameter archery target displayed via a
smart bow and television.

D. Statistical Analysis

Before conducting the correlation test, a normality test
using the Shapiro-Wilk test and a homogeneity test using
Levene’s test were performed to ensure the fulfilment of
parametric statistical assumptions. Pearson’s correlation
test is used to test the strength and direction of the linear
relationship between concentration (beta band power)
and shooting accuracy, as well as concentration and
shooting precision. This analysis produces a correlation
coefficient with a value range of -1 to +1, which indicates
the strength and direction: +1 is perfectly positive (both
increase together), -1 is perfectly negative (one increases
while the other decreases), and 0 indicates no linear
relationship [39]. To calculate the Pearson correlation
coefficient (r) using Eq. (7) as referenced in the study by
Selvanathan et al. [39], as follows:

Corresponding author: Pringgo Widyo Laksono, pringgo@ft.uns.ac.id, Master Program Department of Industrial Engineering & Center for

research in Manufacturing System (CRiMS), Universitas Sebelas Maret, JI. Ir. Sutami No.36 A, Jebres, Kec. Jebres, Kota Surakarta, Jawa Tengah

570126, Indonesia.

Digital Object Identifier (DOI): https://doi.org/10.35882/ijeeemi.v8i2.284

Copyright © 2026 by the authors. Published by Jurusan Teknik Elektromedik, Politeknik Kesehatan Kemenkes Surabaya Indonesia. This work
is an open-access article and licensed under a Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0).

164


https://ijeeemi.org/
https://portal.issn.org/resource/ISSN-L/2656-8624
mailto:pringgo@ft.uns.ac.id
https://doi.org/10.35882/ijeeemi.v8i2.284
https://creativecommons.org/licenses/by-sa/4.0/

Indonesian Journal of Electronics, Electromedical Engineering, and Medical Informatics

e-ISSN: 2656-8624

Homepage: https://ijeeemi.org/; Vol. 8, No. 2, pp. 161-171, May 2026

- Yis( — O — )
VI (i — 23X (v — §)?

(7)

Here, (x) represents the value of the independent

variable (beta band power), (X) represents the average

value of the independent variable, (y) represents the value

of the dependent variable (shooting performance), and

(y) represents the average value of the dependent
variable.

Il. Results

The shooting results based on the scores for each subject
are shown in Fig. 4. The results (Mean=131.17, Standard
Deviation=11.23) were obtained from a total of 15 shots
for each subject. Each athlete obtained a score above
100, with 33.33% below 131, indicating a below-average
score. Two athletes obtained the highest score of 144,
namely athlete 5 and athlete 10. Meanwhile, the lowest
score was obtained by athlete 2 with a score of 104.

The shooting results, based on the precision of each
subject, are shown in Fig. 5. The results (Mean=11.00,
Standard Deviation = 5.17) were obtained from a total of
15 shots per subject. A low single radial derivation (SRD)
value indicates more precise and consistent shooting
results. 25% of participants had an SRD above 11 cm,
indicating below-average shooting precision. The best
shooting precision was achieved by athlete 5 with an SRD
value of 5.17 cm, while the lowest shooting precision was
achieved by athlete 2 with an SRD value of 22.25 cm.

The results of monitoring brain wave activity with EEG
are shown in Fig. 6. These results were obtained from the
average beta band power of the AF7 and AF8 channels
across the range (12.5-30 Hz). The results (Mean= 39.18,
Standard Deviation= 2.63) were obtained while the
athletes performed 15 shots. There were 41.67% of
athletes who showed beta band power values below
39.18, indicating a below-average level of concentration.
The best concentration level was in athlete 9 with a beta
value of 43.61 pV? while the lowest concentration level
was in athlete 4 with a beta value of 34.96 pV2.

The statistical results in Table 1 show that the
relationship between beta band power and shooting
accuracy has a correlation value (r = 0.145), meaning a
very weak positive relationship between beta wave
activity (concentration indicator) and shooting accuracy.
The significance value obtained is p = 0.652, indicating
that this relationship is not statistically significant. This
indicates that an increase in beta wave activity has no
significant effect on improving shooting accuracy.
Furthermore, the relationship between beta band power
and shooting precision through SRD measurement has a
correlation value (r = -0.327), meaning there is a weak to
moderate negative relationship between beta wave
activity and shooting precision. The significance value
obtained was p = 0.300, indicating that this relationship is
not statistically significant. This indicates that an increase
in beta wave activity is followed by a decrease in SRD

values (increased precision), but this relationship is not
strong enough to be considered significant.

160
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Fig. 4. Bar chart of the measurement results of each
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archer’s shooting performance based on scores.

Fig. 5. Bar chart of the measurement results of each
archer’s shooting performance based on single radial
derivation.

IV. Discussion

Shooting performance, in terms of accuracy and
precision, generally shows a linear outcome: higher
shooting accuracy corresponds to higher shooting
precision. However, findings of this study show the
opposite phenomenon. Athlete 4 obtained a score of 135
with an SRD of 9.24, while athlete 3 obtained a higher
score of 136 and a higher SRD of 9.64. Although the
difference is small, this supports the theory that better
shooting precision cannot be directly translated into
increased shooting accuracy. The study findings show
that even if shooting precision improves, the results of the
competition are not necessarily optimal. This confirms that
archery is a complex sport in terms of athlete performance
[40]. Differences in psychological factors, such as
concentration, can affect the performance of archery
athletes [41]. Based on the Pearson correlation test, there
was no statistically significant correlation between beta
wave strength and the two shooting performance metrics,
and the correlation coefficient was weak. Although there
was a positive correlation with accuracy and a negative
correlation with SRD, the strength of both correlations was
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weak. However, the observed correlation pattern provides
valuable initial insights for further understanding of the
psychophysiological dynamics in archery. Increased wave
activity in beta band power is generally associated with
increased focus and sensorimotor engagement [33], [42],
but does not necessarily result in increased shooting
accuracy and precision.

12 3 456 7 8 9101112
Subject

50
40

N W
o o

Beta Band Power
(MV?)
o

o

Fig. 6. Bar chart of the results of monitoring the brain
wave activity of each archer based on the beta band
power.

Table 1. Beta Band Power Correlation Test with Archer
Shooting Accuracy and Precision.

Accuracy SRD
Beta Pearson 0.145 -0.327
Band Correlation
Power . value 0.652  0.300

The correlation between beta-band power and
accuracy shows a positive correlation coefficient. This
means that higher beta-band power indicates better
accuracy. These findings are in line with previous studies
by Zhang et al. [43], which found that in precision shooting
sports, there is a linear correlation between prefrontal
beta power and shooting accuracy, but that the increase
in beta power in the prefrontal cortex is more pronounced
under competitive conditions. The correlation between
beta-band power and precision shows a negative
correlation coefficient. This means that higher beta-band
power indicates a smaller SRD value or better shooting
precision. Considering that archery requires fine motor
skills to control fine muscles, it allows for more consistent
shots [10]. Through increased concentration, athletes find
it easier to control fine muscles, resulting in more precise
shots. This has been confirmed by studies by Chen et al.
[44] and Starzak et al. [45], which state that focusing on
the target is more effective in improving fine motor
performance. However, given the non-significant Pearson
correlation, any interpretation of these two shooting
performance metrics in terms of the correlation direction
must be considered highly speculative.

The results of the study indicate that beta wave activity
alone is insufficient to explain the variation in archery

performance, especially in distinguishing between
accuracy and precision. However, observing variation in
results among athletes in the study can provide a more
comprehensive exploration and understanding of the
complexity of archery. Monitoring wave activity and
measuring shooting performance in athlete 1 yielded
counterintuitive results: although accuracy and precision
were below average, the athlete exhibited the highest
beta band of 42.24 uV2. Meanwhile, athlete 5, who had
the best accuracy and precision, only had a beta band of
38.65 pV2 The high beta band in athlete 1 may reflect
excessive cognitive load or anxiety-related hyperarousal
rather than productive concentration [46]. Meanwhile,
athlete 5’s lower beta band might indicate a more efficient
neural processing characteristic of skilled performance
[47]. In addition, differences in the quality of attentional
focus among athletes on each shot led to variations in
shooting performance [48]. Although the difference is
relatively small, other factors can also affect an athlete’s
performance. Based on the study by Sudo et al. [49], a
decrease in concentration is thought to occur due to the
influence of physical stress during high-intensity exercise.
Excessive concentration can cause changes in
movement sensation [8], therefore, concentration
stabilization is essential. The fact that athlete 1 has high
potential but performs below average underscores the
need for optimal concentration to achieve maximum
performance. This phenomenon can be identified through
various factors, such as basic technique quality, body
posture stability, and the ability to manage emotions and
relaxation, which also play a crucial role in determining
the total score [50], [51], [52]. These various factors then
became methodological and resource constraints.

The various factors that influence an athlete’s shooting
performance reinforce the understanding that successful
archery performance is the result of a complex interaction
between mental, motor, and physical aspects. This
confirms that beta waves cannot be used as the sole
predictive indicator of shooting performance. Previous
studies by Chen et al. [44] and Shi et al. [53] have shown
that a combination of increased alpha waves in the
occipital area and theta stability in the motor area is
associated with optimal shooting performance. Thus,
archery performance is influenced by the interaction
between brain wave frequencies, not just a specific
frequency band. The lack of significance may be due to
the relatively small sample size or intrinsic variability in
EEG measurements, such as movement artifacts during
archery movements. In addition, the study's subjects
being novice archers may be an additional factor;
previous studies have shown that elite athletes have more
regular and efficient beta activation patterns prior to
precision motor actions, indicating higher neural efficiency
compared to non-elite athletes. This efficiency contributes
to better motor performance and more stable responses
[17], [54].

The limitations of this study include the relatively small
sample size, which limits the generalizability of the results
and statistical power to a broader population of archery
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athletes. The study focused only on beta-band analysis,
whereas archery performance may involve cross-
frequency interactions, such as alpha and theta. The
absence of monitoring of physiological parameters such
as heart rate variability (HRV) limits the understanding of
the relationship being studied. Despite these limitations,
this study provides implications for understanding the
relationship between brain wave activity, particularly the
beta band, and precision motor performance.
Furthermore, the practical implication is that it provides a
basis for coaches to emphasize not only physical and
technical aspects but also psychological aspects, such as
concentration and focus intensity management, to avoid
excessive cognitive load that can interfere with
performance. Specifically, EEG monitoring with the Muse
2 headband can help coaches identify athletes with
suboptimal concentration patterns (excessive or
insufficient) that are not apparent through performance
scores. The Muse Headband 2 portable device enables
non-invasive monitoring without interfering with archery
movements, allowing it to be used in training. Athletes
shoot while coaches monitor brain wave activity for each
shot taken. However, several operational challenges
exist, such as device cost, the device’s sensitivity to
movement artefacts, and the need for easy data
visualisation for coaches without a technical background
in EEG to interpret. Developing user-friendly EEG
software to translate brain signals into practical indicators
would greatly support data-driven training. By overcoming
these limitations, EEG has the potential to become a
helpful training tool for optimizing concentration stability,
preventing cognitive fatigue, and supporting coach
decision-making. Additionally, EEG monitoring can
provide insights into talent assessment and development
in novice archery athletes by examining brainwave activity
rather than relying solely on shooting performance
outcomes. However, this implementation is a
complementary tool rather than a deterministic selection
criterion to avoid over-reliance on neurophysiological
data. Finally, the methodological implications of
distinguishing between accuracy and precision
measurements in archery performance analysis can
provide greater methodological rigor in archery studies.

V. Conclusion

This study aims to analyze the relationship between the
level of concentration based on EEG beta wave activity
and the shooting performance of archery athletes. The
main findings of this study indicate that in novice archery
athletes, the level of concentration manifested through
beta wave activity does not play a significant role as a
predictor of the ability to hit the center of the target and
consistency in individual shots. Beta band power had a
weak positive correlation with shooting accuracy (r =
0.145; p = 0.652) and a weak negative correlation with
single radial derivation values (r=-0.327; p = 0.300). This
opposite correlation direction with beta power indicates
methodological differences in shooting performance
metrics. Higher shooting precision does not always

translate to higher scores, reinforcing the need to evaluate
these dimensions separately. Further studies are
recommended to collect data from a larger, more diverse
sample, including experienced archers. Specifically,
comparative studies of archery across different skill levels
to further examine and test the hypothesized relationship
between EEG beta activity and shooting performance
metrics (accuracy  and precision)  measured
simultaneously. To establish a stronger evidence base, it
is recommended to integrate experimental designs or
longitudinal assessments to examine the causal effects of
concentration levels on shooting accuracy and precision.
Incorporating EEG multi-band (alpha, theta, beta, and
their interactions) analysis could provide a more
comprehensive understanding of the neurophysiological
mechanisms underpinning concentration and shooting
performance, and consider measuring other aspects
using other bioelectrical devices.
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