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Introduction: The purpose of this research was to inyvestigate the effect.of training
with different rhythms of music on the coupling of bimanualimovement.
Methodology: The participants were 48 students (15-17 years old) who were
divided into three groups of 16 people.dnuthe pre-test, they performed four
bimanual movements of varying difficulty, which included circle-line drawing. In
the exercise, only the drawing a circle-right hand and a horizontal line-left hand
was done. Three training sessionsi(4blacks of 10trials of 30seconds each session)
were performed. During the training, the first and second group listened to music
with 120 and 90beats_per minute. They did the immediate post-test and 48 hours
later the retention-and transfer testyFor statistical analysis, mixed ANOVA were
performed uSing SPSS software at a'significance level of 0.05.

Findings: The, results showed that/training with music in simple transfer and
retention tests led,te*improvement in the spatial pattern of the bimanual circle-line
drawing task, but imthe difficult transfer test, the exercises, especially in the first
group (music with high'tempo) It caused a drop in performance. So that in the time
pattern or the number of circle-line in the difficult transfer test, a performance drop
was observed and a négative transfer occurred.

Conclusion: Overall, after the training, perhaps due to the simplicity of the task,
strong bimanual coupling did not occur. Also, temporal coupling was stronger than
spatial“coupling, and the higher the tempo of the music, the higher the amount of
bimanual coupling.
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Introduction

Bimanual coordination is the observed coordination between
left and right hand movements, which is important in
performing many everyday activities, occupational, and sports
skills. Activities that require the simultaneous use of both
hands require that the two movements have the same spatial
and temporal characteristics. Performing two incompatible
tasks simultaneously with both hands often leads to
interference at the behavioral level. When performing
bimanual tasks, the hands are usually not controlled
separately, but rather as a coupled system to achieve high
spatiotemporal coordination (Rodish et al., 2023). The reason
for this interference is considered to be bimanual coupling
(Kritz and Gorman, 2017). This bimanual coupling reflects the
limitations of the central nervous system in controlling
asymmetric bimanual movements (Bigio et al., 2021).
Continuous external rhythmic auditory stimuli have been
shown to significantly affect motor coordination (Varlet et al.,
2012). Practicing with music improves performance of the
bimanual coordination task, especially in the speed of
movement, compared to practicing alone (Martinez et al.,
2018; Hosseinzadeh et al., 2020). However, few studies have
been conducted on the effect of music on bimanual coupling.
The aim of this study was to investigate the effect.of training
with music with two different rhythms on bimanual coupling.

Methods

The present study was a quasi-experimental “study. The
instruments used included the Bimanual Coordination
Measurement Tool, the Labtab, the Edinburgh Handedness
Assessment Questionnaire, a headset, and music with two
different tempos. The participants in this study were/48
students aged 15 to 17 years, all.ofswhom were right-handed
and participated voluntarily. They ‘were divided into three
groups of 16 (group 1: practiced with high-tempo music,
group 2: practiced with' low-tempo music, and group 3:
practiced without music). All participants performed four
bimanual coordination tasks of ‘varying”difficulty in the pre-
test, which included drawing a circle and a line (for the right
and left hands, respectively: circle-horizontal line, circle-
vertical line, horizontal"line=eircle, vertical line-circle). In the
exercises, only circle-horizontal line task was practiced. The
trainings were performed in 4 blocks of 10 ftrials for three
consecutive days. Each trial was similar to the test, lasting 30
seconds. For the first and second groups, the music had a
tempo of 120 and 90 beats per minute, respectively. The third
group practiced without music. They participated in the post-
test immediately and took the retention test after 48 hours.
Repeated measures analysis of variance, one-way ANOVA,
and Bonferroni follow-up tests were used. Data analysis was
performed using SPSS version 22 software at a significance
level of 0.05

The findings showed that training with music improved
learning of the asymmetric bimanual coordination task
(p<0.05); no difference was observed between the groups in
terms of reducing spatial error (p>0.05); however, the speed of
movement in the high-tempo music group improved more
(p<0.05). Also, the results obtained from the second test
(simple transfer) showed that training with different musical
rhythms is effective in transferring a two-handed task with a
different spatial pattern. That is, changing the spatial pattern of
the left hand does not have a negative effect on the movement
of the right hand. However, in the medium and difficult
transfer tests, when the bimanual pattern was completely
shifted, it improved circle drawing but did not affect the
deviation of the line angle. When the deminant, hand pattern
was changed from horizontal to vertical, the first group
improved in terms of thésnumber of circles; but all three
groups regressed in terms of the numberof lines.

Discussion

In this study,.overall, the coupling was not very strong, as
positive transfer.occurred imallyvariables except the number of
lines. This maysbe due to the simplicity of the bimanual task in
the present study. Temporal coupling was stronger than spatial
coupling. Also, music'had a positive effect on both the transfer
and retention stages, and the higher the tempo of the music,
the greater the learning rate. Overall, it is recommended that
movement educators use high-tempo music to learn motor
coordination tasks, especially learning temporal patterns. Also,
in movements where the temporal pattern differs across limbs,
rathef than the spatial pattern, stronger coupling is developed
following practice.
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