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Introduction: This study aimed to investigate the effect of dart-throwing training
with the non-dominant arm on the transfer percentage of dart-throwing accuracy,
variability, and movement coordination of the dominant arm.

Methods: In a Quasi-experimental design, 24 eligible students were randomly
assigned to experimental and control groups. During 12 sessions, the experimental
group threw darts with the non-dominant arm in five blocks of 10 trials, and the
control group did not practice. The Noraxon IMU device was used to check the
coordination and variability of the limb in the pre-test and post-test, and the radial
error criterion was used to measure the accuracy. Variability and coordination data
were analyzed using the SPM programming model in the MATLAB environment,
and a two-way repeated measures ANOVA was used to analyze behavior data at a
significance level of 0.05.

Results: Radial error had a significant decrease of 27% (P=0.002) and the movement
variability of the dominant arm showed a significant reduction in the range of 20 to
50% of movement after training (P<0.05); However, there was no significant
difference in movement coordination in the experimental group after the training
sessions (P>0.05). As a result, the transfer percentage of dart-throwing accuracy
increased in the experimental group.

Conclusion: This research showed the transition from the non-dominant to the
dominant limb. The accuracy of throwing darts in the dominant arm increased, which
was accompanied by a decrease in the movement variability of the participant's
dominant arm. Therefore, coaches and therapists are advised to prevent a decline in
individuals' performance by training non-dominant limbs in case of dominant limb

injury.
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Introduction

The effect of a dart-throwing training program with the non-
dominant arm on the accuracy, variability, and movement
coordination of the dominant arm has not yet been
investigated. The current study aimed to examine the effect of
a 12-session dart-throwing training program with the non-
dominant arm on throwing accuracy, as well as the variability,
and movement coordination of the elbow-wrist coupling
movement of the dominant arm in young female students.

Methods

24 female volunteer students were randomly assigned into two
groups. Four IMU sensors (Noraxon, USA) were attached to
the C7 vertebra on the right side of the neck region, the distal
end of the arm bone, the distal end of the ulnar bone, and the
wrist to measure joint angles. The experimental group
performed 12 sessions (3 sessions per week) of dart-throwing
training with the non-dominant arm (left arm). Participants in
each training session performed dart-throwing in 5 blocks of
10 trials each, with 10 to 30-second rest intervals between the
trials. The control group did not engage in any specific dart-
throwing training. Data were collected from the control and
experimental groups, and ten dart throws were made using the
right arm. The accuracy of throws was measured by
calculating radial error; furthermore, the vector coding
technique was used to determine the coordination and
variability of the elbow-wrist movement of the dominant arm.
The two-way repeated measures ANOVA and the statistical
parametric mapping (SPM) programming model in the
MATLAB environment were conducted to test the research
hypotheses at a significance level of 0.05.

Results

A significant decrease was observed in radial error in the
experimental group (27%; P=0.002), while no significant
change was observed in the control group between pre-test and
post-test conditions (P<0.05). The finding showed that the
training with the non-dominant arm increased transferred dart-
throwing accuracy to the dominant arm by about 15.83% from
pre-test to post-test. Elbow-wrist coordination variability in
the dominant arm was less in the pre-test phase when
compared to the post-test during the range of 20 to 50% of the
throwing phase (P<0.05). The results showed no significant
difference in elbow-wrist movement coordination in the
experimental group after the exercise sessions (P>0.05).

Conclusion

According to the transfer principle, results showed that dart-
throwing training with the non-dominant arm led to skill
transfer from the non-dominant arm to the dominant arm. The
12 training sessions with the non-dominant arm increased dart-
throwing accuracy in the dominant arm. This increase in
accuracy was accompanied by a significant decrease in elbow-
wrist coordination variability in the 20 to 50% movement
cycle. Therefore, it is recommended that coaches and
therapists prevent performance decline in individuals with
injuries in their dominant arm by training the non-dominant
arm. Additionally, training the non-dominant arm can
positively affect the performance of the dominant arm.
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