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Abstract

This study aimed at identifying the effect of developing the muscular balance of the arms’ muscles on some of the
mechanical basics and the digital level of hammer throw contestants. The researcher used the experimental method
on the sample of 16 students from the Faculty of Physical Education for Boys — Alexandria University who have
previously learned the hammer throw competition and have the best records. The post-measurements were
conducted on them and they were divided into two equal groups, of which the first is the control group and the other
is the experimental group, each one of them consisted of 8 students and had the same training program applied on
them with the same size and intensity with the varied size of training given to the weak muscles, according to the
strength of the anterior and posterior muscles, which was approximately 2:3, so the weak muscles were given a
training size of 3:2 to the posterior muscles in the experimental group, in order to develop the muscular balance of
the arms’ muscles. The study was applied for 8 weeks with 4 times per-week (2, technical), (2, weights), finally the
post-measurements were conducted on both groups and statistically treated.

Conclusions: Developing the muscular balance affected positively the improvement of mechanical basics and the
digital level in hammer throw. The muscular balance of the experimental group was better than that of the control
group, as the difference between the balance of the right arm was 20.2% and that of the left arm was 25.2%, while
the balance of both arms together was 14%. The difference between the percentages of the mechanical improvement
of the speed of release was 8.71%, the increase of release height was 2.50%, the release angle was 9.07%, and the
difference between the improvements of the hammer throw distance was 5.54%, in favor to the experimental group.

Recommendations: Muscular balance should be developed in all parts of the body in all of the track and field events.

The technical performance of hammer throw requires
the use of strengths of the different parts of the body
with the compatibility of movements where the correct
technique depends on the maximum speed of the
hammer while releasing it. (9:69)

Introduction and Research Problem

Hammer throw is one of the competitions that
require high accuracy of compatibility and
coordination  through the stages of technical
performance with the appropriate direction of the final

. L . . . The releasing stage is one of the most important stages
effort while taking into consideration the mechanical g stag P g

of technical performance in hammer throw, as the effect

basics of performance. (4:2)

The mechanical aspect of hammer throw is based on
increasing the speed of the hammer while maintaining
the dynamic balance, therefore, the mechanical basics of
hammer throw should be used as much as possible, the
most important of which is the height of the releasing
point. (1:16)

of all powers involved in the movement which increases
the speed should all end at the same moment. (13:35)

The muscular balance is very important for the athlete
because it protects him from injuries and enhances his
physical level, so every training session should involve
the muscular balance exercises for the working muscles
and the corresponding ones. (15:69)
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The balance of muscular strength is one of the main and
important factors that promote the digital and physical
level of the contestants. (18:42) (10:178)

The muscular balance is the relative balance between
the strength of the corresponding muscles around the
joint as well as the ability and the muscular endurance.
(5:10) (11:109)

The muscular balance also depends on the efficiency of
the work of the musculoskeletal system through its
ability to work correctly on the balance in the
production of power between the working muscles and
the corresponding muscles. (11:216)

The lack of muscular balance leads to an increase in the
strength of the working muscles without increasing the
strength of the corresponding muscle which makes them
vulnerable to injury and therefore adversely affect the
performance of the athlete. (2:7) (3:38)

The lack of muscular balance also leads to a lack of
smooth performance, which negatively affects the level
of achievement. (12:47) (14:30)

So when designing the strength programs it is important
to choose the exercises that strengthen the muscle
groups on both sides of the body and on both sides of
the joint to develop the ability of muscles to produce the
maximum strength in the maximum range of movement
with the highest possible rate of speed (7:158, 159)

It is also important to focus on developing the muscular
balance in all training programs and this is done by
using weight training programs correctly. (20:78)

Weight training can increase strength and improve the
technical performance because it increases the size of
each muscle fiber and changes the muscle protein.
(8:44)

Research Objective

Identifying the effect of developing the muscular
balance of the arms’ muscles on some of the mechanical
basics and the digital level in hammer throw

Research Hypotheses

- Muscular balance positively affects some of the
mechanical basics in hammer throw.

- Muscular balance positively affects the digital level in
hammer throw.

Research Procedures

The study was conducted for 8 weeks with 4 times per
week in the period from 19/3/2016 until 12/5/2016. The
researcher used the experimental method on the
research sample using the post-measurements and a 60
cadres/sec. video camera from the top vertically on the
circle of throwing and the second was vertical on the
throwing circle. The training program was applied on
the two groups with the same intensity and size with the
varied size of training given to the weak muscles in the
experimental group, according to the strength of the
anterior and  posterior muscles, which was
approximately 2:3, so the weak muscles were given a
training size of 3:2 to the posterior muscles, in order to
develop the muscular balance of the arms’ muscles.

Research Sample

The sample was selected purposively from the Faculty
of Physical Education for Boys — Alexandria University,
they all were under-20 years, have previously learned
the hammer throw competition and achieved the best
records. They were 16 students and were divided into
two equal groups, one of which is the control group and
the other is the experimental group, each consisted of 8
students.
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Table (1)
The arithmetic mean, the calculated (t) value and the improvement percentage between
the pre- and post-measurements of the control group in the research variables

Pre-measurement Post-measurement Difference
Measurements between the ?ilf e . PEEEAER Gl
X- +p X- +p P —— t” value improvement %
30m run (sec.) 4.22 0.06 3.93 0.12 -0.30 5.78* -7.04
Vertical jump (cm) 52.0 3.34 61.50 2.98 9.00 7.73% 17.14
Wide jump (cm) 250.25 9.65 261.13 7.77 10.88 11.41* 4.35
5kg shot put forward (kg) 11.68 0.55 12.28 0.48 0.61 6.82* 5.19
5kg shot put backward (kg) 12.46 0.56 13.06 0.49 0.61 6.22* 4.87
Right arm forward (kg) 40.50 4.17 52.13 5.84 11.63 16.48* 28.70
Right arm backward (kg) 28.13 3.23 35.25 4.37 7.13 10.69* 25.33
Balance of the right arm 69.54 4.97 67.67 4.40 -1.87 2.13 -2.69
Left arm forward (kg) 32.13 2.95 43.38 3.70 11.25 14.55* 35.02
Left arm backward (kg) 24.13 3.00 29.63 3.34 5.50 10.29* 22.80
Balance of the left arm 75.05 5.62 68.37 5.94 -6.68 4.15* -8.90
Both arms forward (kg) 81.25 10.11 98.50 10.60 17.25 17.99* 21.23
Both arms backward (kg) 57.63 4.31 69.13 3.23 11.50 16.88* 19.96
Balance of both arm 71.47 6.12 70.69 6.11 -0.78 1.01 -1.09
Releasing velocity (m/sec.) 16.24 1.39 17.43 1.13 1.20 8.33* 7.38
Height of release (cm) 173.38 3.78 180.00 3.07 6.63 6.88* 3.82
Angle of release (degree) 31.09 1.72 32.40 1.63 131 12.19* 4.22
Distance of the hammer (m) 31.50 2.33 33.88 1.89 2.38 7.33* 7.54

* tabular ""t" significant at 0.05 = 2.365

Table (2)
The arithmetic mean, the calculated (t) value and the improvement percentage between
the pre- and post-measurements of the experimental group in the research variables

Pre-measurement Post-measurement Difference
Measurements between the two Caleulated " . Percentage of
X- +p X- +p —— value improvement %
30m run (sec.) 4.23 0.09 3.93 0.15 -0.30 9.24* -7.10
Vertical jump (cm) 50.38 3.85 60.75 2.96 10.38 17.42* 20.60
Wide jump (cm) 248.25 6.65 260.25 4.37 12.00 10.17* 4.83
5kg shot put forward (kg) 11.63 0.48 12.79 0.54 1.16 13.86* 9.99
5kg shot put backward (kg) 12.43 0.42 13.68 0.48 1.26 13.20* 10.11
Right arm forward (kg) 39.38 3.38 48.88 5.30 9.50 11.53* 24.13
Right arm backward (kg) 27.13 3.56 39.63 4.63 12.50 15.17* 46.08
Balance of the right arm 68.95 7.48 81.22 5.78 12.27 6.00* 17.79
Left arm forward (kg) 30.88 2.36 38.63 311 7.75 13.13* 25.10
Left arm backward (kg) 23.38 2.83 33.00 351 9.63 18.08* 41.18
Balance of the left arm 75.71 7.26 85.67 8.75 9.96 4.03* 13.15
Both arms forward (kg) 80.25 6.71 93.13 8.84 12.88 10.46* 16.04
Both arms backward (kg) 56.88 3.72 74.63 3.78 17.75 17.83* 31.21
Balance of both arm 71.02 3.37 80.59 6.56 9.56 5.33* 13.47
Releasing velocity (m/sec.) 15.87 1.48 18.95 1.36 3.09 20.35* 19.44
Height of release (cm) 172.63 3.29 184.50 3.30 11.88 40.25* 6.88
Angle of release (degree) 31.04 1.82 35.34 1.46 4.30 7.08* 13.85
Distance of the hammer (m) 31.13 2.23 35.75 2.66 4.63 14.28* 14.86

* tabular "'t" significant at 0.05 = 2.365
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Table (3)
The arithmetic mean, the calculated (t) value and the improvement percentage between the pre- and
post-measurements of (the control and experimental groups) in the research variables

Pre-measurement Post-measurement Difference
Measurements between the two G . Percentage of
X- £p X- +p ———. value improvement %
30m run (sec.) 3.925 0.15 3.926 0.12 -0.001 0.019 -0.03
Vertical jump (cm) 60.75 2.96 61.50 2.98 0.75 0.505 -1.22
Wide jump (cm) 260.25 4.37 261.13 7.77 -0.88 0.278 -0.34
5kg shot put forward (kg) 12.79 0.54 12.28 0.48 0.51 1.996 4.17
5kg shot put backward (kg) 13.68 0.48 13.06 0.49 0.62 2.550% 474
Right arm forward (kg) 48.88 5.30 52.13 5.84 -3.25 1.165 -6.24
Right arm backward (kg) 39.63 4.63 35.25 4.37 4.38 1.945 12.41
Balance of the right arm 81.22 5.78 67.67 4.40 13.55 5.273* 20.02
Left arm forward (kg) 38.63 311 43.38 3.70 -4.75 2.778* -10.95
Left arm backward (kg) 33.00 351 29.63 3.34 3.38 1.973 11.39
Balance of the left arm 85.67 8.75 68.37 5.94 17.30 4.626* 25.30
Both arms forward (kg) 93.13 8.84 98.50 10.60 -5.38 1.102 -5.46
Both arms backward (kg) 74.63 3.78 69.13 3.23 5.50 3.131* 7.96
Balance of both arm 80.59 6.56 70.69 6.11 9.90 3.123* 14.00
Releasing velocity (m/sec.) 18.95 1.36 17.43 1.13 1.52 2.436* 8.71
Height of release (cm) 184.50 3.30 180.00 3.07 4.50 2.826* 2.50
Angle of release (degree) 35.34 1.46 32.40 1.63 2.94 3.806* 9.07
Distance of the hammer (m) 35.75 2.66 33.88 1.89 1.88 1.627 5.54

Discussion of the Results

Tables (1) and (2) show that there are significant
differences between the pre- and post-measurements of
the control and experimental groups in favor to the post-
measurements regarding the balance of the both arms
forward and backward.

The researcher points that this is due to the use of the
exercises in the training program for the control group
which included ground exercises and weight training,
and this is consistent with what Raafat Abdel-Monsef
when he said that weight training leads to the
development of muscular strength, which positively
affects the level of the produced power and thus
positively affects the level of performance. (5)

The exercises of the training program improved the
strength of the contestants, which led to the
improvement of some of the mechanical basics in
hammer throw, which was positively reflected on the
digital level of the hammer throw.

This is also evident in the improvement percentage for
all physical and mechanical variables and the distance
of hammer release.

Table (3) which illustrates the arithmetic mean, the
calculated (t) value and the improvement percentage
between the pre- and post-measurements of the control

and experimental groups in the research variables shows
that there are significant differences in the variables of
(backward throw — releasing speed — height of release —
angle of release) in favor to the experimental group.

Although the other variables of the study did not show
significant differences between them the percentage of
improvement of these variables were better in the
experimental group than the percentage of improvement
in the control group.

The researcher shows that this is due to developing the
muscular balance of the arms in the experimental group
and not in the control group, which positively reflected
on the physical variables, mechanical basics and the
digital level of the hammer in favor to the experimental

group.

Muscular balance is important for all muscle groups
because the lack of muscular balance leads to physical
and technical delays. (10)

The lack of muscular balance decreases the extent of
movement of the joints, and impedes the level of
strength, speed and compatibility. (1)

This is in line with what has been recommended to give
more concerns to the development of muscular balance
around all joints of the body. (5) (6)
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Muscular balance is very important for the athlete as it
enhances the physical level, and it should be included in
each training session of the muscular balance exercises
for the working muscles and the corresponding muscles.
(15)

That was taken into account by the researcher in his
study trying to develop the muscular balance of the
arms’ muscles of the hammer throw athletes and to
strengthen the light muscles around the joint as the lack
of muscular balance in which the muscle group around a
particular joint makes it tougher than the corresponding
muscle group around the same joint. (2)

This is consistent with what was recommended to
increase training on the weak muscles that may cause
the lack of muscular balance around the joint when
designing the training program. (21)

The study focused on the weak muscles of the arms and
tried to improve the balance between them and the
tougher muscles corresponding to the same joint, which
improved the strength of the competitors and thus
improved the mechanical basics that have positively
affected the level of hammer throw.

In order to perform the hammer throw successfully, this
requires performing according to the mechanical basics
of the throw from an optimal angle at 45°, with a height
of the releasing point, appropriate speed and the
required power. (17)

From the above, we find that the results obtained have
achieved the hypothesis of the research, which showed
the importance of muscular balance and its positive
effect on the mechanical basics and the digital level in
hammer throw.

Conclusions

corresponding muscles of the body in the rest of track
and field events should be taken into consideration.
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