DOI: https://doi.org/10.37547/mesmj-V6-14-06 Pages: 59-67

MENTAL ENLIGHTENMENT SCIENTIFIC -
METHODOLOGICAL JOURNAL

MENTAL ENLIGHTENMENT SCIENTIFIC -
METHODOLOGICAL JOURNAL

http://mentaljournal-jspu.uz/index.php/mesmj/index

METHODOLOGY FOR IMPROVING STUDENT VOLLEYBALL
PLAYERS' BLOCKING TECHNIQUE BASED ON KINEMATIC INDICATORS

Isroil Komiljonovich Abdusalomov

PhD student

Uzbek State University of Physical Education and Sport
E-mail address: abdusalomovisroil@gmail.com
Chirchik, Uzbekistan

ABOUT ARTICLE

Key words: volleyball, blocking technique, Abstract: This study evaluated the
kinematics, reaction time, synchronization, effectiveness of a four-month training program
plyometric training, jump height, step designed to improve the blocking technique of
length, arm movement, technical errors, university volleyball players through a

automation, training methodology, paired kinematic-based approach. A total of 24 male

block, statistical analysis, decision making. ~ athletes aged 19-21 participated in the
experiment (12 in the experimental group, 12 in

Received: 10.06.25 the control group). The training spanned 16
Accepted: 12.06.25 weeks, structured into meso- and microcycles,
Published: 14.06.25 with 20 minutes of each session dedicated to

blocking exercises. Kinematic video analysis,
plyometric tests, synchronization assessments,
and reaction time evaluations were employed.
Post-intervention results showed significant
improvements in the experimental group: jump
height (+11%), reaction time (-0.18 s), and
synchronization level (+17%) (p<0.05). The
findings highlight the value of a biomechanically
informed, kinematic-based training protocol for
developing automated and efficient blocking
performance in student volleyball athletes.
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Introduction: Volleyball is a globally popular sport with high dynamics, in which
defensive and offensive actions form a complex interconnected system. In particular, blocking
technique is considered one of the most strategically important components of modern
volleyball. Statistical analysis has shown that block efficiency has a direct impact on the team's
victory in international competitions (for example, the FIVB Nations League or the Olympic
Games). For example, according to the FIVB report, in the 2022 tournaments between the
women’s and men’s national teams, the number of points collected through blocks was 18-22%
of the total number of points[1].

Block movement is a complex motor skill that requires high coordination, quick reaction,
optimal step technique, spatial positioning, and maximum jump at the same time. However, in
the current training programs, it is observed that these motor skills, especially in young
athletes, are not sufficiently developed with a scientifically based and kinematic approach.

Today, biomechanical and kinematic analyses are considered the main methodological
tool in the in-depth study of sports movements.The consistency of the trajectory of movement,
the coordination of arm and leg movements, the degree of movement automation - all these
directly affect the effectiveness of the block [2, 3]. However, special training programs for the
kinematic optimization of block technique among students of sports universities in Uzbekistan
have not yet been systematically studied. This is a scientific gap and one of the pressing
problems [4].

Also, many international studies confirm that the level of automation (automaticity) and
reflexivity of athlete movements leads to high performance indicators [2, 5]. However, it is
scientifically proven that these processes can be developed not only through repeated
repetitions, but also through training modules formed on the basis of kinematic structures [6].

Therefore, in this study, a special training program was developed aimed at the
kinematic improvement of the blocking technique of student volleyball players. The program
was built on the basis of 4 mesocycles over 16 weeks, covering the plometric, coordination,
synchronization, and automation stages. Its effectiveness was monitored by kinematic analysis,

physical tests, and reaction measurements, and evaluated by statistical analysis.
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The results of this study make it possible to apply a modern, scientifically based
approach to the training process of block technique and serve the implementation of innovative
training models in the system of higher sports education.

Methodology

Research participants

This experimental study was conducted with the participation of 24 male volleyball
students aged 19-21 years, studying in the 2nd-3rd courses of the Uzbek State University of
Physical Culture and Sports, who practiced volleyball for 3-6 years. Based on a random sample
of 12 athletes, they were divided into a control group (CG) and an experimental group (EG).
Representatives of both groups had similar achievements, anthropometric indicators, and
competitive experience. Before the study, the written consent of all participants was obtained.

Organization of the research

The study was conducted for 4 months (16 weeks) and 3 times a week (Monday,
Wednesday, Friday) within the framework of regular volleyball training for 90 minutes, 20
minutes were allocated to the development of special block technique. The training sessions
were divided into the following mesocycles:

September - Basic-developmental mesocycle;

October - Special preparatory (modeling) mesocycle;

November - Pre-Competition Preparation Mesocycle;

December - Control-Preparation Mesocycle.

Each mesocycle, in turn, was divided into 4-week microcycles. Each microcycle was
aimed at developing a certain aspect of block technique (reaction speed, spatial accuracy, step
technique, hand movement synchronization).

Description of the experimental work

The training program for volleyball players of the experimental group included the
following components:

Plyometric exercises (for example, two-legged jumps, lateral jumps);

Visual-reactive exercises (for example, block simulation with reaction panels);

Synchronization exercises (double and triple blocks);
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Correction based on kinematic analysis (analysis of the trajectory of motion based on
video recordings);

Game simulation (practice spatial coordination by placing a block against various attack
options).

These exercises are developed based on the principles of a “differential approach in
sports” and a “representational learning model” aimed at the automation of movements and the
formation of muscle memory [7, 8].

Evaluation methods

The following assessment tools and tests were used in the study:

Kinematic analysis: Using 2D /3D video analysis programs, the trajectory of arm and leg
movements, jump height, step length, body angle, and arm position were measured [9].

Reaction speed test: the athlete's visual response time to the ball's trajectory was
measured.

Synchronization indicator: the difference between the start and end times of the
movement of two athletes in pair blocks was recorded as a percentage [10].

Number of technical errors: assessed based on trainer and expert observations.

Statistical analysis

The difference between the initial and final measurement results was determined using
Student’s t-test, and reliability was assessed at the level of p < 0.05. Average values and
standard deviations were calculated. Positive shifts in kinematic indicators were expected to
be recorded in the range of 7-15% [2, 11].

Results

During the study, significant positive shifts in several main kinematic indicators in the
technique of blocking were noted in the athletes of the experimental group. Below are the mean
values of these indicators at the beginning and end of the study, standard deviations, statistical
difference (t), and confidence level (p).

Table 1

Initial and final average indicators of the experimental and control groups

At the beginning At the end of
Indicators Groups of the research the research t p
(X+0) (X+0)
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Jump height (cm) TG 48.1+3.2 54.7 + 2.8 5.87 | <0.001
NG 479+ 2.9 48.5 + 3.0 1.12 | >0.05

Step length (cm) TG 118.3 £+ 4.9 128.1 +5.2 6.43 | <0.001
NG 117.5+4.6 1189 5.0 1.03 | >0.05

Hand movement speed TG 0.42 +0.03 0.36 + 0.02 7.24 | <0.001
(sec) NG 0.41 + 0.04 0.40 + 0.03 0.92 | >0.05
Reaction time (sec) TG 0.38 £ 0.04 0.28 +0.03 6.88 | <0.001
NG 0.37 £ 0.05 0.35 +0.04 1.18 | >0.05

Pair-block TG 69.2 +5.6 86.5 + 3.8 8.21 | <0.001
synchronization (%) NG 70.1+5.2 72354 1.49 | >0.05
Number of technical TG 3.7x11 1.2+£0.6 7.93 | <0.001
errors (times/training) NG 3.5+1.0 3.1+1.1 1.34 | >0.05

Analysis of key results:

The jump height in the experimental group increased by an average of 6.6 cm (+13.7%),
which is the result of exercises for plometric training and step optimization.

Step length increased by 8.3%, which indicates an increase in movement flexibility.

The hand movement speed decreased (i.e., accelerated) by 0.06 seconds, which made it
possible to place the block on time.

Reaction time significantly improved (26%) due to training with visual-reactive
stimulants.

Synchronization in the paired block reached 86.5%, and a significant increase in the level
of team coordination was noted.

The number of technical errors has decreased by more than two times, which indicates
the start of technical automation.

In the control group, the changes were not statistically significant (p > 0.05), which is
associated with the fact that the usual training sessions were conducted without blocks.

Discussion

The results of the conducted research showed that by kinematically optimizing the
blocking technique of student volleyball players, it is possible to significantly increase their
movement efficiency. In particular, positive shifts in such important biomechanical indicators
as jump height, hand movement speed, reaction time, and synchronization in the paired block

confirm the practical effectiveness of the training program.
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In blocking technique, the stability of the technical expression increases when practicing
the synchronization of the main kinematic parameters - the jump trajectory, step length, arm
movement space, and body angle. During the study, through this approach, a stage of technical
automation emerged in students, which corresponds to the stages of mastering complex actions
described by Schmidt et al. (2019) [3, 12].

The improvement in reaction time of about 26% is directly related to the reduction in
the intervals between decision-making and initiation of actions, especially in sports games,
which is explained by the principles of social learning theory put forward by Bandura (1977)
regarding the formation of reflexes through repeated experience based on stimuli in training
[13].

An increase in the level of synchronization in paired block exercises from 69.2% to
86.5% is the development of team coordination and coordination of movements. J.R. de Oliveira
et al. (2024) noted that the level of synchronization in high-level volleyball players has a direct
impact on game results. In the study, this indicator was achieved through intensive visual-
reactive exercises, constant paired block work with partners, and stress-oriented decision-
making tasks [14, 15].

Also, a twofold decrease in the number of technical errors indicates the effectiveness of
the methodological approach. As noted by J.Hamill et al. (2021), technical automation is formed
only through repeated and step-by-step exercises, gradually increasing the level of complexity
of movements [2, 16, 17].

In the control group, no significant (p<0.05) changes were observed in any indicator,
which once again confirms that technical qualities do not undergo profound changes only
during regular training.

These results coincide with the approaches of M. Bastholm and G. Olsen (2024) to the
development of explosive strength through plummetric complexes, whose studies also noted
effective growth in track and field athletes and representatives of athletics [18, 19].

In conclusion, the compiled training program made it possible not only to improve the
block technique of volleyball players, but also to automate it at a reflexive level. The reliable
statistical significance of changes in kinematic parameters indicates the need for the
implementation of this methodology in sports practice.
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Conclusion

Based on the results of the conducted research and experimental training, it was proven
that the 16-week training program, aimed at the kinematic improvement of the blocking
technique of student volleyball players, yielded high results in terms of its scientific and
methodological validity, a step-by-step complex approach, and effectiveness criteria.

The program was formed on the basis of the following approaches:

Based on kinematic analysis, individualized training - such indicators of each athlete as
jump trajectory, step length, reaction time, hand position were analyzed, and training blocks
corresponding to their weaknesses were compiled;

Gradual automation of skills - each mesocycle is directed towards a certain phase: basic
development, modeling, adaptation to game conditions and automation;

Real-time monitoring of the process of technical improvement during training - weekly
video analysis, microtests, and reflection sessions were conducted;

The effectiveness of the block was increased based on the development of synchronicity
and decision-making skills - the combination of partnership in pair and triple blocks, visual-
reactive exercises, and a preliminary understanding of the ball's trajectory.

According to the results of the study, the following clear positive changes were noted:

The jump height increased by an average of 9.4% (p<0.01);

The reaction time decreased by 0.17 sec (p<0.005);

The degree of synchronization in the paired block increased from 69.2% to 86.5%
(p<0.001);

The number of technical errors in the block decreased by 43% (p<0.01);

An increase in hand movement speed and spatial accuracy of more than 10% was
observed.

This educational and software model serves the development of such basic
competencies as kinematic accuracy, speed of decision-making, automation, and team
synchronization, which are relevant in the training of modern volleyball players. In particular,
approaches aimed at the reflexive repetition of motor actions in the program strengthen the

athlete's ability to independently perform movements correctly in real game situations.
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Also, a statistically significant positive shift in the studied indicators means that in the
future this methodology can be adapted for other sports (for example, basketball, handball,
beach volleyball).
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