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Abstract

Background In the context of youth sports development, it is imperative to emphasize the critical importance

and Study Aim  of a comprehensive understanding of coordinating orientation training in young female volleyball
players. Given the significant variations in physical and neurological growth patterns within this age
group, addressing the methodological nuances of tailored training programs becomes paramount.
This study aims to substantiate specific methodological approaches for planning coordination
training among young female volleyball players, with a keen focus on accommodating the unique
intricacies of their developmental journey.

Material and Participants in this study included female volleyball players aged 10 (n=25), 11 (n=20), 12 (n=30),

Methods and 13 (n=20). The second phase of the study involved the analysis of four years of observations
of female volleyball players aged 14 to 17 (n=24), who were carefully selected from a large pool of
young candidates. Prior to their participation, both the children and their parents were provided
with detailed information about the study, and informed consent was obtained. In the study, a
series of tests were utilized, including “Backward Throw to Target”, “Stepping over a gymnastics
stick”, ““Running to numbered balls”, and “Backward Shuttle Run (3x10 m)”. An expert assessment
was conducted, involving the participation of highly qualified specialists (n=25).

Results The study has demonstrated a substantial increase in coordination abilities among female volleyball
players aged 10 to 17. A significant improvement was observed in kinesthetic differentiation
abilities (2.3 times). A somewhat smaller increase was noted in their abilities to coordinate
and restructure movements and spatial orientation (1.4-1.6 times). The most pronounced and
statistically significant improvements were observed in the age group of 10 to 12 years. Changes in
volleyball players aged from 12 to 13 and from 13 to 14 in tests assessing the development of spatial
orientation and coordination of movements were less apparent. Motor coordination indicators
improved significantly in the age group of 14 to 16.

Conclusions The identification of age-related characteristics in the development of coordination abilities
is crucial for implementing the principle of aligning biological development with pedagogical
and training methods. Understanding the various ontogenetic stages is essential for effectively
managing the long-term athletic development of young female volleyball players.

Keywords: female volleyball players, coordination, abilities, dynamics, development.

in volleyball is to refine a training strategy for
producing highly skilled players. This strategy,
built on fundamentally new approaches to system

Introduction
The goal of the modern sports education system
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2023 sporting achievements. According to Schnabel
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[1] and Starosta [2], these approaches place a
strong emphasis on the methodological role of
the ‘technique-coordination’ factor. Researchers
recommend prioritizing coordination training,
defining tasks, means, and methods in accordance
with the stages of long-term athletic development.

According to Simonek [3] and Rathod and
Rai [4], the long-term training system for
volleyball players should be informed by the age-
related characteristics of various types of motor
coordination development. This approach allows
for the implementation of Bernstein’s principle [5],
which emphasizes aligning pedagogical influences
with the specifics of human biological development.
Researchers highlight that the effects of training on
young athletes can vary significantly depending on
their developmental phase. In certain age stages,
motor-oriented training can yield optimal results,
while in others, the impact may be more neutral.
Only by understanding the nuances of ontogeny
periods and adjusting training loads accordingly can
we effectively oversee the individual development
of young athletes.

To determine the appropriate training load,
it is advisable to rely on data related to the age-
related development of motor qualities, while
considering the concept of ‘sensitive periods.’
Research examining the age-related development
of these qualities has delineated distinct phases
characterized by active growth, stabilization, and
reduced growth rates [6, 7]. It’s noteworthy that
sensitive phases extend beyond the development
of motor qualities and encompass intellectual,
musical, and mathematical domains as well [5].

Within this context, Lyakh et al. [8] introduced
a grading system for assessing motor quality
development, categorizing it into three levels.
Research findings suggest that a growth rate
exceeding 3% designates a sensitive period,
necessitating the allocation of up to 30% of training
time to focus on that specific quality. Qualities with
an average growth rate of 2% are recommended to
receive 20% of the training time per year. In cases
where the growth rate is low, dedicating 10% of
training time to address that particular quality is
advisable.

The examination of coordinative abilities
among schoolchildren in relation to age has
been extensively detailed in previous works [7,
9]. Researchers have identified heterochronous
development patterns for coordination abilities
across different age groups. However it is also
valuable to compare age-related dynamics of
coordination abilities between schoolchildren who
do not participate in sports and young athletes [10].
This comparative analysis not only sheds light on
the impact of targeted sports training on the pace of
coordinative ability development but also provides
essential data for crafting long-term sports training
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programs in children’s and youth sports schools.

Simonek et al. [11] emphasize the significance
of planning and customizing training loads,
considering the training potential, for young
volleyball players of varying ages, genders, and
fitness levels within the coordination training
system. According to the authors, the effectiveness
of selectively targeted development of motor
qualities directly correlates with the specific time
period during which they undergo improvement.
Researchers identify ‘maximum rates of progress’
when targeted interventions align with the periods
of greatest age-related growth. During periods of
submaximal and moderately high progress, a lesser
increase in coordination abilities is observed.

Ljach and Witkovski [12] highlight the variability
in opinions among different authors regarding
the concept of sensitive periods. There remains
no unanimous consensus on whether the most
significant training effects consistently occur during
periods of accelerated development of specific motor
skills. What is universally acknowledged, however,
is the methodological stance that underscores the
importance of accommodating each young athlete’s
individual pace and development specifics. It is
essential for coaches to focus on refining maturing
functions within the ‘zone of proximal development’
[13, 14, 15] rather than attempting to influence
already fully matured functions.

However, considering the sensitive
developmental stages of coordination skills alone is
not sufficient for the successful implementation of
young athletes’ training processes [16]. The author
convincingly argues that it is equally important to
incorporate a diverse range of training methods
throughout the athletes’ development journey.
This approach contributes significantly to the
formation of robust motor memory among young
athletes, facilitating more efficient motor activity
restructuring and rapid acquisition of new motor
skills. In the author’s view, the challenge of planning
and normalizing coordination training while
accounting for the complexity of training loads
remains an area that requires further development.

So, a contradiction arises between the need to
determine the age dynamics of the development
of coordination skills of young female volleyball
players aged from 10 to 17 and, on the basis of
this, to develop practical recommendations for
improving the training process effectiveness on the
one hand and insufficient scientific development of
methodological support for solving them educational
task on the other hand. This determines the practical
and scientific relevance of the research problem.

Hypothesis. Tt is assumed that determining
the dynamics of development of those types
of coordination skills that play a leading role
in ensuring high efficiency of game activity in
volleyball will help to optimize the educational and
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training process of young female volleyball players
aged 10-17. Conducting an expert assessment of the
predominant use of certain means of coordination
training at different ages will improve the quality
of the process of learning motor actions and
the effectiveness of their use in changing game
situations.

The study aim is to specify some methodological
approaches for planning the coordination training of
young female volleyball players, taking into account
the special features of their age development.

Materials and Methods

Participants

Volleyball players aged 10 (n=25), 11 (n=20), 12
(n=30) and 13 (n=20) took part in the experiment. The
results of the tests analyzed with the participation
of female volleyball players of the above-mentioned
age categories were of a “cross-sectional” nature.
The second part of the study consists of the results of
a four-year observation of female volleyball players
aged from 14 to 17 (n=24) who were selected from a
large number of young candidates. The children and
their parents were informed about all the features
of the study and gave their consent to participate in
the experiment.

Research Design

The pedagogical experiment lasted 3 years. Well-
known motor tests were used to determine the
level of coordination readiness of female volleyball
players [8, 17, 18]. As part of the study, the level
of development of the abilities for kinesthetic
differentiation, spatial orientation, restructuring
of motor activity and movement coordination was
determined:

Test 1: “Backward Throw to Target” (number of
times);

Test 2: “Stepping over a gymnastics stick (s)”;

Test 3: “Running to numbered balls (s)”;

Test 4: “Backward Shuttle Run (3x10 m)” (s).

An expert assessment was the next step of the
study. Highly qualified specialists (n=25) took part
in the survey. During the training seminar, the

coaches were asked to select, differentiate and
group the coordination training means, as well as
to determine their proportion depending on the age
characteristics of the players.

Statistical analysis

Statistical data processing was carried out using
Microsoft Excel and SPSS programs. The following
values were determined for each indicator:
arithmetic mean (X), standard deviation (S),
standard error (m), assessment of the significance
of differences according to the Student’s t-test with
the corresponding significance level (p). Differences
were considered significant at a significance level of
p <0.05[19].

Results

When determining the age dynamics of the
development of coordination abilities in young
female volleyball players aged from 10 to 17, a
statistical discrepancy between the previous and
subsequent ontogeny stages was found. In addition
to the arithmetic mean of the test results and the
standard deviation, the growth rates from one age
period to the next one are also given in Tables 1-4.
The study showed that female volleyball players
between the ages of 10 and 17 show a sharp increase
in all indicators of the examined coordination
abilities. In particular, there was a significant
increase in the indicator characterizing the ability
to kinesthetic differentiation (2.3-fold).

A somewhat smaller increase was revealed
in the indicators the ability of to coordinate and
restructure movements, spatial orientation (1.4-1.6
times). A greater increase in results is noted in tests
that are more complex in the coordination sense
as age development increases. The assessment of
coordination abilities using relatively simple motor
tasks does not allow one to “catch” individual
changes in the ability to control movements.

The development of individual coordination
abilities occurs heterochronously and in different
directions. Based on single tests, it is impossible
to obtain complete information about the changes
taking place in the development of all types of

Table 1. Dynamics of the development of movement parameter differentiation ability in young female

volleyball players (targeted ball throws)

Age, years X t p Increase rate, %
10 7+2.6 - - -

11 8.1+1.06 1.23 0.233 15.7

12 10.3*¥1.9 2.7 0.011 27.2

13 9.9+1.79 1.63 0.138 -4.04

14 10.7£1.25 2.23 0.053 8.08

15 12.42+1.98 2.49 0.025 16.7

16 14.57%£1.90 3.20 0.019 17.3

17 16%1.52 2.34 0.058 9.8
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Table 2. The dynamics of spatial orientation development in young female volleyball players (running to

numbered balls)
Age, years X t P Increase rate, %
10 17.87+1.34 - - -
11 16.96+1.12 1.87 0.075 54
12 13.88+1.32 6.43 0.001 23
13 13.20%1.07 1.27 0.219 5.2
14 12.57+0.52 2.20 0.059 5
15 12.23+0.41 1.31 0.24 2.8
16 11.67%0.59 3.65 0.011 4.8
17 11.87£0.81 -0.78 0.465 -1.7

Table 3. Dynamics of the development of motor action restructuring ability in young female volleyball

players (backward shuttle run, 3x10 m)

Age, years X t p Increase rate, %
10 14.53%1,13 - - -

11 13.80+1,32 1.41 0.171 5.3

12 12.49+1,34 2.40 0.026 10.5

13 12.04+0,27 1 0.33 3.7

14 11.67%0,44 2.13 0.049 3.2

15 10.82#0,61 34 0.003 7.9

16 10.23+0,40 4.09 0.005 5.8

17 10.41%0,59 1.22 0.26 -1.8

Table 4. Dynamics of the development of coordination abilities in young female volleyball players (stepping

over a gymnastics stick).

Age, years X t P Increase rate, %
10 18.8%4.05 - - -

11 16.3%£3.9 1.65 0.11 15.34

12 15.1£2.22 0.93 0.36 7.9

13 12.2£1.2 3.98 0.001 23.8

14 12.91+1.84 -1.18 0.25 -5.7

15 12.73%1.2 0.25 0.81 1.4

16 11.67%1.57 0.97 0.370 9.1

17 11.56%1.11 0.197 0.85 0.95

coordination abilities. Generalization of the results
obtained allows us to consider the characteristic
trends related to the dynamics of the development
of these abilities. Characteristically, the most
dynamically and statistically significantly studied
indicators can be improved in children aged from
10 to 12. Sufficiently dynamic growth in this age
range is ensured by exceptionally favorable social,
mentally intellectual, anatomical, physiological and
motor conditions.

In volleyball players aged 13 to 14, changes in the
level of movement control and regulation became less
apparent (Table 3). Among volleyball players aged 12
to 13, changes in the development of coordination
abilities also became less evident (Table 4).
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At this age, there is a certain stabilization
and partial deterioration in the development of
coordination abilities. Specifically, there was an
unreliable improvement in indicators related to
the ability to restructure movements and spatial
orientation, while the ability to assess spatial-
dynamic parameters of movements somewhat
deteriorated. These findings are likely associated
with puberty. During this period, unfavorable
morphofunctional changes occur in the body,
leading to disturbances in the ability to control and
regulate complex coordination movements.

Our next task was to group the coordination
training means and determine their percentage
depending on the age characteristics of the players.
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Table 5. Scheme of ranking the coordination training means for young female volleyball players

:Ce::;:’ Training means and conditions Recommended stage (age) of use
10 Double-sided game with special tasks for the players. Stage of specialized basic training (15-
17 years old)
9 2x2 and 3x3 Games-Challenges with One or Two Touches Stage of specialized basic training (15-
17 years old)
3 Attacking different areas of the playing field using single and  Stages of preliminary and specialized
group blocking basic training (13-16 years old)
7 Receiving the ball after serving (darkened net is used). Stage of specialized basic training (15-
17 years old)
6 Serving the ball for accuracy (after a previously performed Stage of preliminary basic training (13-
attack) 14 years old)
5 Passing the ball for attack (the participant is positioned with Stages of preliminary and specialized
his face/back to the direction of the pass) basic training (13-16 years old)
4 Performing a variety of preparatory and introductory exercises Stages of initial and preliminary basic
for high-quality mastery of technical elements training (10-14 years old)
3 Exercises on the coordination stepladder in combination with ~ Stage of preliminary basic training (13-
the implementation of technical methods of playing volleyball 14 years old)
Running 6, 9, 12 m from different starting positions and in Stages of initial and preliminary basic
2 different ways (side steps, with one’s back to the direction of 8¢ P v
training (10-14 years old)
movement)
1 Outdoor games, relay races, acrobatic exercises, jumps in Initial training stage (10~12 years old)

various ways.

For this purpose, a survey of coaches (n=25) was
conducted (Table 5). The study showed that at the
stage of initial training, training means are used that
have a complex effect on all types of coordination
abilities. In particular, these are outdoor games,
relay races, running and jumping in various ways. At
the stage of preliminary basic training, preparatory
and introductory exercises are actively used for
quick and high-quality mastery of volleyball
techniques. In turn, at the stage of specialized
basic training, training means predominate, which
require the implementation of techniques in more
complex conditions in terms of coordination. The
analysis of expert opinions and practical experience
made it possible to create a classification scheme for
training means of coordination training and their
correlation in the process of many years of training

(Fig. 1).

Discussion

The aim of the work was the attempt to specify
methodological approaches for planning the
process of improving the coordination abilities
of female volleyball players, taking into account
their age development. After all, studying age-
related characteristics of the development of the
coordination abilities of young female volleyball
players is of paramount importance in optimizing
the initial training process. Finally, the natural
evolution of the player’s body systems has a
well-defined sequence and cyclicality. Phases of

accelerated growth are periodically replaced by
phases of slow development. It has been studied
that the body of a young athlete reacts differently to
training means in these phases [20, 21, 22]. The use
of training means of the same scope and intensity
has a different pedagogical effect and increases
the speed of development of one or another motor
quality during the period of natural age-related
acceleration. There is no doubt that these periods
of time are of considerable importance for children
and youth sports. The fact is that the motor skills
that are not realized at a certain age can sometimes
be less fully or not at all achieved at a later age
through longer exercises. Experts [23, 24, 25] point
out that the temporal boundaries of periods of
accelerated development of motor abilities in boys
are much wider than in girls and cover almost the
entire period of schooling. In girls they are more
concentrated in time and, starting from the age
of 12, the development of motor qualities is only
occasionally characterized by high rates.

When conducting sports selection, sensitive
phases shall also be taken into account in order to
be able to correctly assess the body states of the
participants and the peculiarities of the development
of their motor abilities. However, according to [26,
27], when characterizing the age limits of sensitive
periods, it is necessary to focus not on the passport
but on the biological age of pupils. This is necessary
because the acceleration of children and adolescents
has expanded the range of individual disagreements,
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Figure 1. Correlation of coordination training means in the process of many years of sports training of

young female volleyball players

where, along with accelerators, retardants are also
involved — children who lag behind in growth and
body formation at certain stages of ontogeny. As a
result, the same passport age unites a contingent of
children with different levels of biological maturity.

Given that the physical activity of young
athletes is also a condition that stimulates the
development of intellectual, emotional and other
spheres, the need for scientific development of
issues of the educational and training process and
physical education of children and adolescents
becomes obvious. As a result, in this age period,
the development of biomechanical systems of
motor actions takes place, which determine the
effectiveness and quality of sports, technical
and tactical training, as well as morphological
and functional transformations that ensure this
development [28, 29, 30].

This process (both in the natural and
individual age-related evolution of a person, and
in sports ontogenesis) proceeds unevenly and
is characterized by favorable and unfavorable
phases of development of motor qualities that are
important for sports performance. A well-balanced
system of long-term sports training should provide
for the possibility of organizing educational and
training influences appropriate to the sensitive
periods of age-related development of motor
functional parameters and ensuring the success of
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the stimulating development of sports equipment
and tactical readiness [31, 32, 33].

The study results confirmed the opinion and
experimental data of other authors [7, 9] that the
studied indicators have two periods with the highest
natural increase in results, which shall be taken into
account when planning long-term sports training
programs for young athletes. It should be taken into
account that the authors studied the development
of coordination abilities in schoolchildren. It should
be noted that the level of these abilities in young
female volleyball players is higher than that of
their peers who do not play sports systematically.
However, the overall dynamic is the same.

If we talk separately about the period of 10-12
years, then the most dynamically and statistically
reliable studied indicators improve precisely in this
age period. The authors [3, 10, 34], who came to
similar conclusions, point out that in the ontogenesis
of motor coordination development, the child’s
maximum ability to develop new motor actions
is achieved precisely at this age. Additionally, the
researchers argue that at the same time, the body’s
ability to build muscles and develop the ability to
absorb new materials greatly increases. Moreover,
it is particularly favorable at this age to develop
speed and flexibility. For this reason, this age group
is described by many authors as particularly suitable
for physical training [35, 36, 37].
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At the age of 12 to 13, this is accompanied by
a stabilization and partial deterioration of motor
coordination in young female volleyball players.
These data are fully consistent with the results
of other studies showing a strong slowdown in
motor function development in girls aged 12-14
years [38, 39]. The authors associate this with the
complex morphofunctional restructuring that
take place during this age period. During puberty,
regressive changes in a number of features of the
central nervous system functions are determined.
These features reflect not only sensory processes
(perception, attention organization), but also
central mechanisms of action of motor regulation,
including processes of motor activity coordination.
However, according to researchers [38, 39], the use
of complexes of special coordination exercises in
sports training of teenage girls allows not only to
prevent deterioration in motor coordination, but
also to significantly improve their motor abilities.

If we talk separately about the period from 14 to
15, and especially about the period from 15 to 16,
then there is a further improvement in the level of
development of the coordination abilities of young
female volleyball players. Similar conclusions were
drawn [40], which speak of a further significant
improvement in coordination abilities in the
postpubertal period. According to experts, however,
this canonlybeachieved through the use ofatargeted
coordination exercise program. Because after 15
years the natural development of most coordinative
abilities ends and reaches its maximum. As a result,
based on the data presented, it can be argued that
after 16 years and later there is another possibility to
improve the coordination abilities of young female
volleyball players. In particular, if special means and
methods of increased coordination complexity are
used for this purpose.

An indicative planning of coordination training
is presented in the works Lyakh et al. [8]. According
to the authors, in order to successfully plan the
process of coordination training of young athletes,
it is necessary to know the coordination skills
that are significant for a particular sport and to
select training means for their development. In
addition, according to their beliefs, it is necessary to
provide exercises for the combined development of
significant coordination abilities, as well as speed,
strength, endurance, etc. It is important to consider
sensitive development phases of coordination
abilities.

Based on these recommendations, we conducted
a trainer survey.

This survey allowed us to select, differentiate,
and group the coordination training means,
taking into account their coordination complexity
and training potential. The results of the expert
assessment confirmed the need to use a wide range
of basic coordination exercises at the age of 10-

12 years. These are, in particular, outdoor games,
relay races, acrobatics and athletics exercises.
This approach makes it possible to create a broad
coordination basis for further technical and tactical
improvements. In addition, at the age of 15-17
years, coordination training is mainly carried out
in combination with technical and tactical training
and fitness training [41, 42].

Thus, the results obtained by us allow us to trace
the dynamics of the development of coordination
abilities of young female volleyball players in
the age aspect. The identified periods of greatest
increase in certain types of coordination abilities
will allow to properly and timely form training
effects for maximum progress. A certain percentage
of coordination training means in the long-term
education and training process, taking into account
their coordination complexity and training effect,
will help to avoid mistakes in planning this activity.
In addition, further research is needed to identify
the dynamics of coordination abilities development,
taking into account the sex characteristics of those
involved. It seems that the time has come to pay
more attention to improving the means and methods
for controlling the coordination readiness of young
volleyball players in order to make the educational
and training process more controllable.

Conclusions

1. Identifying age-related features of the
development of coordination abilities makes it
possible to implement the principle of unity of
biological development and means, methods, forms
of pedagogical and training action. Only knowledge
of ontogeny periods enables rational management of
the process of long-term athletic improvement. The
effect of selectively targeted influence on different
aspects of motor function is directly related to the
period over which they are improved.

1. Analysis of the dynamics of development
of coordination abilities of young volleyball
players aged from 10 to 17 shows two periods
of natural increases in results. The first period is
the age from 10 to 12. Favorable social, psycho-
intellectual, anatomical-physiological and
motor conditions for the rapid development and
training of coordination abilities are currently
emerging. After that, from 12 to 13, and in
some tests from 13 to 14, there is a stabilization
and partial decrease in the results conditioned
by puberty. At the age of 14 to 16, further
improvement in motor coordination indicators
continues.

2. When planning coordination training, it is
advisable to take into account not only age,
gender, but also individual peculiarities of the
development of certain coordination abilities of
young athletes. It is also important to normalize
the training loads according to the degree of
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coordination complexity. At the age of 10 to 12,
coordination training takes place using a variety
of basic coordination exercises. At the age of
13 to 14, many introductory and preparatory
exercises are carried out to create a correct

understanding of the elements of volleyball
playing technique. At the age of 15 to 17, the
coordination training takes place mainly in
combination with technical, tactical and fitness
training.
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