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ABSTRACT

Article Info:
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[Tz Bilateral coordination skills are one of the key factors in performing simple to skillful sports task,
so far the differences between ball and non-ball fields have not been determined. Therefore, this study
aimed to investigate the differences in asymmetric bilateral coordination between male and female ath-
letes in ballplayers and non-ballplayers.

YIETGEEE The samples of this study were randomly selected from the young girls and boys (Mean+SD
of age 26.00+4.50) in ball fields (14) and non-ball fields (16) of the Faculty of Physical Education of the
University of Tehran. All subjects had complete visual acuity and the consent form of the research. The
instrument of Vienna was used to measure peripheral visual.

The statistical results of MANOVA test showed that there is significant difference in asymmetrical
bilateral coordination between ballplayers and non-ballplayers and girls and boys (P>0.05).

The results of this study showed that asymmetric bilateral coordination performing in ball
players had better than non-ball players and girls than boys. According the importance of bimanual coor-
dination skills in the implementation of championship sports, as well as considering gender differences
and the positive impact of ball exercises on ball coordination, sports coaches can provide training, espe-
cially at a younger age, to facilitate learning of this fundamental skill.
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Extended Abstract [1]. Research shows that the central nervous system easily
controls symmetrical movements but has limited control

1. Introduction over simultaneous asymmetric movements [6].

Eye-hand coordination plays a significant role in bimanu-
al tasks [20], and this role is more prominent in ball sports
(due to constant contact with the ball, catching a ball, and
multiple blows to the ball) non-ball sports. On the other

imanual coordination is an important
and challenging issue in motor learn-
ing needed in daily and recreational
activities [3]. An important feature of

performing bimanual skills is that both hands tend to do the
same thing simultaneously. Sometimes the two hands do
not necessarily do the same thing, and each hand acts sepa-
rately, which is called asymmetric bimanual coordination
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hand, athletes in ball and non-ball sports experience various
experiences, tools, and environments; therefore, one of the
important questions of this study was whether the level of
bimanual coordination skills between athletes in ball and
non-ball sports is different.
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No research has been done in this field so far. On the other
hand, although most studies have reported gender differenc-
es in bimanual coordination skills in favor of girls, there are
conflicting results in this regard [26]. This study aimed to in-
vestigate the asymmetric bimanual coordination differences
in male and female athletes in a ball and non-ball sports.

2. Methods

This research was of an applied study with a causal-com-
parative nature. The number of samples was 30 people with a
Mean+SD of 26.00+4.50 years of age from male and female
athlete students of the Faculty of Physical Education, Uni-
versity of Tehran, who were randomly selected. In this study,
to control the subjects’ level of experience, athletes active in
the relevant sport at the semi-professional and professional
levels were selected. Finally, the research samples were di-
vided into two groups, with 14 people in the ball sports group
(ball-related sports) and 16 people in the non-ball sports
group (sports that do not require a ball or special tools).

It should be noted that ball sports included football, futsal,
basketball, handball, volleyball, and table tennis, and non-
ball sports included wrestling, karate, tackwondo, swim-
ming, and track-and-field. Also, most of the subjects had a
history of professional sports at the provincial and national
team levels. To measure asymmetric bimanual coordina-
tion, the Vienna Test System was used, which was available
in the “learning and movement control laboratory” of the
Faculty of Physical Education, University of Tehran. All
subjects completed the consent form for voluntary partici-
pation in the research and the physical health form.

Kolmogorov—Smirnov (K-S) test was used for normal
data distribution, and Levene’s test was used to assess the
equality of variances of the groups. MANOVA statistical
method was used to test the research hypothesis, and also
Box’s M test was used to equalize the covariance matrix
of the groups. A significance level of P<0.05 was consid-
ered for data analysis.

3. Results

In Table 1, the performance time (speed) and error time
(accuracy) of the research subjects were presented sepa-
rately for male and female athletes in the ball and non-
ball sports. These results confirm that ball sports athletes
spent less total time on the task. Also, ball sports’ athletes
had less total error time performing the task; that is, they
had higher accuracy than non-ball sports’ athletes. Perfor-
mance time by female athletes (with a mean of 28.83 sec-
onds) and male athletes (with a mean of 38.94 seconds) in-
dicated that girls had higher speed and better performance
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in performing the tasks. Also, in examining the female ath-
letes’ error time (with a mean of 0.34 seconds) and male
athletes (with a mean of 0.61 seconds), it can be concluded
that girls had fewer errors and had a higher degree of ac-
curacy in performing bimanual coordination task.

MANOVA statistical results indicated that there was a
significant difference between girls and boys in the depen-
dent variables of “performance time” (speed) and “error
time” (accuracy) (P<0.05). There was also a significant dif-
ference between ball and non-ball sports athletes in these
dependent variables (P<0.05). Finally, the statistical results
of this study revealed that the interaction effect of the two
variables of “ball and non-ball” and “gender” on the depen-
dent variables of “performance time” and “error time” was
not significant (P>0.05). In general, the results of this study
confirmed that in performing asymmetric bimanual coordi-
nation tasks, ball sports’ athletes performed better than non-
ball sports’ athletes, and girls performed better than boys.

4. Discussion and Conclusion

One of the results of this study was that girls had a sig-
nificant advantage over boys in performing asymmetric
bimanual coordination tasks. It seems that one of the rea-
sons for the superiority of girls’ performance over boys in
this study was related to performing a delicate task that
required the use of delicate muscles of the fingers with
high accuracy. Also, the results of some studies by MRI
showed that the area of the corpus callosum in girls was
larger than boys, as a result of which the exchange of in-
formation between the two hemispheres of the brain was
more accessible, which makes girls superior to boys in
performing bimanual coordination tasks [30].

The better performance of ball sports athletes compared
to non-ball sports athletes in performing asymmetric
bimanual coordination skills was another result of this
study, which can be related to years of practice and expe-
rience working with both hands and balls in the ball sports
group. Also, the task arranged in this study required high
coordination between hand and eye movements, which in
various studies it has been confirmed that ball exercises
have a positive effect on the eye and hand coordination
[41]; therefore, one of the possible reasons for the superi-
ority of the bimanual coordination skills of the ball group
can be attributed to the stronger coordination between
eyes and. Finally, due to the high importance of bimanual
coordination skills in sports success [43], it is expected
that sports coaches, especially in the education of younger
ages, pay attention to this critical issue.
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Table 1. Mean performance time and mean error time in the ball and non-ball sports athletes

Dependent Variable Gender Status Mean+SD (seconds) No.
Ball 25.5615.43 7
Female Non-ball 31.69+10.81 8
Total 28.83+9.01 15
Ball 33.61+10.80 7
Mean performance time Male Non-ball 43.61£4.14 8
(speed)
Total 38.9449.23 15
Ball 29.58+9.21 14
Total Non-ball 37.65+10.02 16
Total 33.89+10.33 30
Ball 0.2840.18 7
Female Non-ball 0.40+0.19 8
Total 0.34+0.19 15
Ball 0.531#0.21 7
Mean error time (accuracy) Male Non-ball 0.690.14 8
Total 0.61+0.19 15
Ball 0.40£0.23 14
Total Non-ball 0.54+0.22 16
Total 0.48+0.23 30
Journal of
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8. Supplementary motor area

9. Supplementary motor area
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7. Corpus callosum
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