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Introduction: This study aimed to investigate alpha power in successful and
unsuccessful free throws of elite and novice basketball players.

Methods: The current research was quasi-experimental and was implemented in a
time series design. Two Elite (10 participants with a mean age of 22.25 *+ 1.34) and
Novice (10 participants with a mean age of 2255 + 1.80) groups participated
voluntarily. The data were measured using 28 electrodes from a 32-channel wireless
device and were analyzed using the repeated measures analysis of variance test
(p=0.05).

Results: The alpha power of the elite group was higher than the novice group
(P=0.001). The successful throws showed lower alpha power than unsuccessful
throws (P=0.006). In the comparison of the two groups, the alpha power in the
unsuccessful throws of the elite group was higher than in their successful throws
(p=0.001), butno difference was observed between the alpha power of the successful
and unsuccessfulthrows of the novice group (p=0.584). The alpha power during the
execution time of the free throw task was higher than the pre-execution time
(p<0.005), butthere was no difference between the first and second pre-execution
times (p=1.000). The results of the present study showed that the elite group had
higher cortical activity than the novice group in all electrodes (p<0.001).

Conclusion: The findings show that the elite group performed the task with less
cortical complexity by inhibiting irrelevant information. In addition, the decrease in
alpha power in successfulthrows indicates an increase in activation of cerebral cortex
and an increase in concentration, so that the task can be performed with fewer neural
resources.
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Extended Abstract

Introduction

Studies have revealed measurable changes in the
activity of the cerebral cortex with achieving increasing
levels of expertise. Many reports agree on increased
alpha in successful performance, while increased alpha
has not been consistently associated with improved
performance in the sports literature. As these findings
were mainly recorded in shooting tasks, otherself-paced
tasks (a task performed in a stable and predictable
environment whose start is decided by the performer)
such as basketball free throws have been less addressed.
Thus, the present research examined the differences in
alpha power in successfuland unsuccessful free throws
of elite and novice basketball players several seconds
before and during the skill execution.

Methods

The current quasi-experimental research was conducted
in the form of a time-series design. The research
participants included 20 basketball players who
voluntarily participated in the research. They were
assigned into two Elite (10 participants with a mean age
of 22.25 + 1.34) and Novice (10 participants, with a
mean age of 2255 + 1.80) groups. A 32-channel
wireless EEG device was used to record brain signal
data. A total of 28 electrodes (FP1-FP2), (AF3-AF4),
(F3-F4), (F7-F8), (FC1-FC2), (FC5-FC6), (C3-C4),
(T7-T8), (CP1-CP2), (CP5-CP6), (P3-P4), (P7-P8),
(PO3-PO4), and (PO7-PO8) were considered according
to the 10-20 international system. The EEG data of the
participants were recorded during basketball free throws
for five trials. The repeated measures analysis of
variance test with 2 (group) x 2 (performance) x 3 (time)
x 28 (electrode) design was used to compare the
differences in the EEG data of elite and novice groups
at different times. The P<0.05 was considered as the
significance level and the data were analyzed using
SPSS version 24 software.

Results

The alpha power of the elite group was higher than the
novice group (P=0.001). The successfulthrows showed
lower alpha power than unsuccessfulthrows (P=0.006).
In the comparison of the two groups, the alpha power in
the unsuccessful throws of the elite group was higher
than in their successful throws (p=0.001), but no
difference was observed between the alpha power of the
successfuland unsuccessfulthrows of the novice group
(p=0.584). The alpha power during the execution time
of the free throw task was higher than the pre-

execution time (p<0.005), but there was no difference
between the first and second pre-execution times
(p=1.000). The results of the present study showed that
the elite group had higher cortical activity than the
novice group in all electrodes (p<0.001). Unsuccessful
throws had higher activity than successful throws in
electrodes Fpl, Fp2, Af3, F7, F3, Fc5, Fcl, C4, Cp2,
Cp6. P7, P3, and P4 (P<0.05).

Conclusion

The elite group seems to execute more automated
throws through lower activation of cortical areas
(increased alpha) and inhibiting task-irrelevant
information. The results showed the presence of lower
alpha power before successful throws compared to
unsuccessful throws, reflecting more neural resources
devoted to detailed planning in skill execution. The lack
of difference in alpha power of successful and
unsuccessful throws of the novice group may be
assigned to their fewer training experiences. The present
study strongly confirms the higher importance of EEG
features by approaching the execution time. Many
reports have also regarded asymmetry in favor of the left
hemisphere as an indicator of expertise. However,
obvious discrepancies can be found in the hemispheric
asymmetry of self-paced tasks. In this case, the pattern
of hemispheric asymmetry could be task-specific, so
that alpha cortical reactivity in a group of tasks such as
shooting with arifle, pistol, and archery is different from
other tasks such as golf putting and basketball free
throws. The results of the present research, however,
suggest a relationship between the increased alpha
power in the left hemisphere and unsuccessful
performance, which is in line with some reports. These
findings not only indicate the importance of refining
brain processes but also determine essential cognitive-
motor processes for superior performance of the
athletes.
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