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power in diagonal shots and produces maximum vertical force in a shorter time
to the ball in diagonal spike shots in volleyball.
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Extended Abstract

Background and Aims: volleyball is one of the most popular games in the word, which
is formed by hitting a ball with the hand. Players try to pass the ball over the defenders'
barrier over the net with superior hand strength.The spike is one of the most important
technical skill in volleyball, the performance of which is related to the success of the
mach. Impulse is the most important time variable of the impact that plays a role in the
transfer movements of the upper limb.There is a trick in hitting the ball, wich is done by
aligning the shoulder joint diagonally in the space above the volleyball net. Volleyball
players apply force at short speed more oblique strokes to the ball so that it lands
quickly on the ground. Resistance training is a taype of physical exercise and activity
that is performed using weights and bodybuilding devices. Strength training with cable
pull-ups significantly affects the patterns of muscle torque and movement. Which is
classified into two taypes: 1.Taype of force produced 2.Movement parameters. In the
study comparing the strength of shoulder muscles in elite female volleyball players
according to the position of the discovery, the results showed that sports such as
volleyball case equal changes in muscle strength in the dominant arm, which occurs
due to increased muscle strength from one area of the body. As a results, the
necessary exercises to increase strength are necessary to prevent muscle strength
imbalance. In this way, volleyball players can increase the desired strength in the
execution of the end phase of spike by adopting an appropriate training program and
creating the desired strength in the shoulder girdle and arm muscles. In the end phase
of the spike skill, volleyball players place their hands on the ball to hit. This taype of
exercise significantly affects the shape of the weight and the amount of force applied to
the muscles during the movement. In volleyball skill, in overhead shots, especillay in
diagonal shots, the effect of force speed in a short period of time and its power always
puts volleyball players in a challenge of choosing the taype of strength training that has
a beter effect on skill performance. Many studies have emphasized the benefits and
effects of training with weight machines, barbells, and free weights. On the other hand,
training with barbells and weights is portable and easier to use. Therefo, wich taype of
training can be preferable in terms of performance and its effect on skill patterns is
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always a challenge. Considering the different effects that resistance training has on the
force produced during hitting the ball in the spike skill, we are seeking to measure the
force exerted on the ball in diognal this during the moment of impact with the ground by
measuring the force and impulse of the ball at the moment of impact with the ground
and comparing the effect of to taypes of resistance training in it form a biomechanical
perspective. The aim of the present study is to compare the effects of two types of
resistance training with cable and barbells on vertical force and impulse caused by

oblique strokes in the spike of female volleyball.

Materials and Methods: The present study method was semi-experimental. The
statistical population of reaserch includes female volleyball players who are students of
Mohaghegh Ardabili University. The statistical samples of this reaserch is 45 female
volleyball players with an average age of (21) years, an average height of (1.65cm), an
average weight of (62 kg) who were selected as a statistical sample by convenie and
random sampling. The inclusion criteria in this study were volleyball girls who had a 4-
year history of participating in volleyball, were healthy and free of injury. The exclusion
criteria were players who had shoulder joint injuryes. The statistical Method of analysis
of covariance was performed using the JPOWER softwar with an effect size of 0.8 and
a significance level of 0.05 with a total sampel size of 45 people in 3 groups. Written
consent was obtained from the subjects to participate in the study. The dominat hand
was determined by the subject themselves. The force plate device was (Bartek, made in
the United states) with dimensions of 40x60 cm with a sampeling rate of 1000 Hz was
used to record the ground reaction forces resulting from diagonal hits on a volleyball.
The ground reaction forces were recorded along the vertical axes anterior-posterior and
medial-lateral. The ground reaction forces data were filtered using a fourth-order low-
pass trot filter with a frequency jump of 20 Hz. The maximum and minimum values of
the vertical forces were determined using the impules method. A trapezoid for a vertical
force of 2 is calculated. The bed for the players to sit on was adjusted to hit the ball
diagonally from a height of the players. The unstretched string was adjusted to hang the

ball from the ceiling of the laboratory for the players'superior hand hit. The volume of air

https://jsmt.khu.ac.ir/
216



Research in Sport Medicine and Technology, Volume 23 - Issue 30 / 2025

inside the ball was adjusted based on volleyball ball standard to about 250 to 300 grams
by the laboratory technical manager. Considering the height differences that the subject
had when hitting from a height, the bed was adjusted according to the the height of the
players so that the players could hit the ball diagonally from a height of 2.24 meters and
above. According to this formula, the height of the subject+the height of the adjustable
bed 2.24 meters. The height of the womens volleyball is up to the characteristics of the
hit from a height compared to the hits made on the court. Volleyball is simulated being
hit from a height over the net. The players were divided into three specific groups:
Group1, Group2, and Group3. First, in the pre-test phase, the subjects made diagonal
blows to the force plate. Then, based on the division into group1and 2, they performed a
strength training program with different tools. First, a 100% maximum strength test was
taken from the subjects and the percentage of 80 and 90% were calculated. Strength
training was performed during 8 training sessions, 2 days aweek for 45 minutes with an
activity-rest time of 3 minutes. Group1 performed strength training using barbells,
dambells, and a medin ball in 8 training sessions. At the same time as group1
performed strength training, group 2 also performed strength training with a cable
machine in 8 training sessions. The strength training program was performed based on
Bompa strength training porotocol in volleyball. The control group did not performed any
strength training. The principle of overload in training was observed, and the training
volume increased compared to the initial conditions of the subjects until the end.
Training intensity in the training press with increasing strength from 80% of the
maximum with 5 repetitions and 90% of the maximum 2 repetitions and 100% of the

original with1 repetition.

Results: The effects of the force resulting from the diagonal impact on the ball in line
with the vertical force of the ground reaction were significant in intervention group 1 (p<
0.008) and intervention group 2 was not significant (p< 0.133).The effect of the impulse
time factor in the strength training group was significant in the vertical component of the
ground reaction in intervention group1 (P<0.030) and in intervention group 2 (P<0.023).

The difference between the groups in the intervention group shows the effect of the
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vertical force factor in the intervention group 1 with the impact factor (v = 0.016)
compared to the group 2 also, in the impulse factor, impact factor was effective in
intervention group1 (v = 0.190) and strength training in intervention group 2 (v = 0.167).
Pairwise comparison showd a significant decrease in the effect of the impulse time
factor in the impact on the ball on the ground reaction force in the barbell group
compared to control group in the post test period. Pairwise comparison showd a
significant decrease in the effect of the impulse time factor in the impact on the ball on
the ground reaction force in the cable pull-up group compared to control group the post
test period. The studies showed that the effect of resistance training caused the impulse
time factor to decrease and the effect of training caused in the time of impact on the

ball.

Conclusion: Finally the results of the present study showd that the different effects of
combined barbell and medicine ball strength training compared to strength training with
a bodybuilding machine can increase force and decrease the time of ball impulse in
diagonal hit of the spike skill of volleyball players. The exercises, in addition to
increasing the peak of maximum force, increase the functional speed in the time interval
of force in diagonal hit and produce the peak of vertical force applied to the ball the
spike in volleyball players. The use of this taype of exercise is recommended for
volleyball players for better efficiency in the spike skill, considering its beneficial effects.

Keywords: Ground reaction force, impulse, strength training
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