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Abstract
Objective: Transcranial direct current stimulation (tDCS) is one of the newest methods of influencing
the nervous system to improve motor performance, including coordination. The aim of the present
study is to investigate the effect of tDCS and music combined with practice on learning bimanual
coordination movement.
Methods: The present study was a quasi-experimental study with a pretest, posttest, and retention
design. 48 students (mean age 22.32) were randomly divided into four groups (sham tDCS with
practice, practice with music, real tDCS with practice, and real tDCS with music and practice) using
the available method. Participants performed the bimanual circle drawing task during four stages:
pre-test, intervention (4 sessions, each session consisting of 4 blocks of 10 trials), post-test, and
retention after 48 hours. Radial drawing error and hand movement speed were measured. For
statistical analyses, a combined analysis of variance was performed using SPSS at a significance level
of 0.05.
Findings: The results showed that practice had a significant effect on learning two-handed takif in
all four groups. Also, the training with real tDCS, training with music, and training with real tDCS,
training with music groups had greater progress in reducing radial error than the training group
without music and stimulation; but there was no difference between the groups in the speed
component.
Conclusion: Considering the effect of music and real stimulation, it is suggested to use these two
methods in learning these tasks. Also, considering the greater learning of musical groups, it seems
that music has a greater effect than stimulation. However, using these two methods simultaneously
does not have much effect.
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* Corresponding Author: Mohammadreza Doustan, E-mail: m.doustan@scu.ac.ir

How to Cite: Naser, N., Doustan, M., Saemi, E. The effect of transcranial direct current stimulation and music-accompanied
training on learning a bimanual coordination task. Sports Psychology, 2025; 17(2): 1-24. In Persian.

Copyright: © 2023 by the authors. Submitted for possible open access publication under the
@ terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).



https://doi.org/10.48308/mbsp.2025.238556.1284
https://orcid.org/0000-0003-1581-5408
https://orcid.org/0000-0003-2265-9482
https://mbsp.sbu.ac.ir/?lang=en

The Effect tDCS and Music on Bimanual Coordination Task... 2

Extended Abstract
Background and Purpose

bimanual coordination is controlled by several
neural areas or a very large unifying area that
functions to correctly execute bimanual
movements (8). According to this approach,
various brain areas, including the primary
motor area (PMA), premotor cortex (PMC),
and supplementary motor area (SMA), are
associated with bimanual coordination (9, 10).
It has been shown that most of these areas are
involved in listening to music (11, 19, 20).
Music seems to affect the performance of
motor tasks through the coupling of
sensorimotor processes in the brain (17).
Recently, in addition to training, new
noninvasive brain stimulation methods have
been used for motor learning. Transcranial
direct current stimulation (tDCS) is a suitable
method for modulating cortical excitability
(24, 25, 26) and also for reorganizing neural
plasticity (27, 28). Very few studies have
investigated the simultaneous effect of music
and tDCS on motor performance and learning;
if the combination of these two factors
simultaneously has a dual effect on motor
coordination, it can be used in motor learning,
especially in sports, rehabilitation, military
environments, musicianship, etc. The aim of
the present study is to investigate the effect of
tDCS and music combined with training on
learning bimanual coordination movement.
Materials and Methods:

The present study was a quasi-experimental
study with a pretest, posttest, and retention
design. The instruments used included an
informed consent form, a stopwatch, a digital
metronome, a music player and headset, a Dell
laptop, and a bimanual coordination
measurement tool. 48 students (mean age
22.32) were randomly divided into four groups
(sham tDCS with practice, practice with
music, real tDCS with practice, and real tDCS
with music and practice) using a convenience
method. Participants performed the bimanual

circle drawing task during four stages: pretest,
intervention (4 sessions, each session
consisting of 4 blocks of 10 trials), posttest,
and retention after 48 hours. Radial drawing
error and hand movement speed were
measured in the tests. The combined analysis
of variance statistical method and ANCOVA
was used using SPSS at a significance level of
0.05.

Results:

The results showed that practice had a
significant effect on learning the bimanual task
in all four groups. Also, the groups of training
with real tDCS, training with music, and
training with real tDCS, training with music
had greater progress in reducing radial error
than the group of training without music and
stimulation (p<0.05); but there was no
difference between the groups in the speed
component (p<0.05).

Discussion:

In general, the results of the present study
indicate a significant effect of training on
reducing radial error in the continuous circle
drawing bimanual coordination task. Also,
considering the comparisons between groups
and their effect sizes, the findings showed that
the use of tDCS and music during training has
a significant effect on motor learning. So that
tDCS and music had a significant effect on
reducing the radial error component and the
participants performed the bimanual task with
fewer errors and learned it well. Also, by
examining the results obtained, it can be said
that the simultaneous use of tDCS and music
does not have a special advantage over using
each of them separately. Considering the
effect of music and real stimulation, it is
suggested to use these two methods in learning
coordination tasks. Also, considering the
further progress of musical groups, it seems
that music has a greater effect than tDCS.
However, using these two methods
simultaneously does not have much effect.
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