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Abstract

Objectives. The study aimed to experimentally prove the efficiency of building structural formations of the training
process for qualified female volleyball players within the preparatory period of the annual training cycle on the basis
of programming.

Material and methods. Qualified female volleyball players from the first category of the student team (n = 16)
participated in the experiment, with an average age of 19.56 + 0.81 years. The research was carried out during 2023-2024
and included two stages of a sequential pedagogical experiment — ascertaining and formative. The formative experiment
provided the development and experimental substantiation of efficiency for introducing interconnected programs of
structural formations in the training process of qualified volleyball players within the preparatory period of the annual
macrocycle (programs of the period, meso- and microcycles, training sessions and their parts — training tasks). The
criteria of efficiency were the indicators of physical fitness (a standing high jump, a throw of a stuffed ball of mass 1 kg
with two hands from behind a head on a distance, a shuttle run of 30 m according to the scheme 9-3-6-3-9 m, and a

run “herringbone” of 92 m), functional fitness (fat content and muscular components in the body, relative maximum
consumption of oxygen), technical and tactical fitness (the coeflicient of efficiency of technical and tactical actions).
Results. At the formative stage of the experiment, in comparison with the ascertaining one, the volume of training loads
was reduced by 5.7 % (from 5725 to 5400 min), the load value was reduced by 4.9 % (from 41804 to 39742 points),

the intensity of loads was increased by 1.4 % (from 7.3 to 7.4 points/min); the share of general preparatory (from 44.0

to 40.3 %) and introductory (from 37.3 to 34.3 %) exercises was decreased, however, due to this the share of specially-
preparatory (from 6.8 to 8.3 %) and competitive (from 11.9 to 16.1 %) exercises was increased; the share of loads of mixed
aerobic-anaerobic (from 40.9 to 41.3 %), anaerobic alactate (from 5.0 to 9.2 %) and anaerobic glycolytic orientation (from
3.7 to 4.3 %) was increased due to the decrease of the share of aerobic orientation loads (from 50.4 to 45.3 %).
Conclusions. The findings suggest that the construction of the training process for qualified female volleyball players
within the preparatory period on the basis of programming promoted statistically reliable (p < 0.050) improvements
in the following indicators: physical fitness in the limits of 1.90-5.12 %, functional fitness in the limits of 1.43-1.65 %,
as well as technical and tactical fitness — by 4.92 %. The results obtained in this study confirm the efficiency of the
program developed for the preparatory period of qualified volleyball players and allow to recommend it for practical
application in the training process of volleyball teams.

Keywords: program, training task, microcycle, mesocycle, training means, training loads.

Introduction improving the training process (Leibo et al, 2021; Brynzak
et al, 2023; Kostiukevych et al, 2019). On the one hand, this
is due to a certain stabilization and consolidation of the
results of competitive activity, which significantly increases
competition both in the national and international arenas
©  Shchepotina, N., Kostiukevych, V., Asauliuk, I, Dmytrenko, ., (Bezmylov et al, 2022; Sobol et al, 2024; Shlonska, Borysova,
Adamchuk, V., Yakovliv, V., & Chernyshenko, T, 2025. Yakusheva, 2024). In addition, the approaches typical of past
@ PETM decades, which involved a constant increase in the volume,
f LLCOVS

Modern trends in the development of team game sports
dictate the need to find relevant approaches to building and
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magnitude and intensity of training loads, have exhausted
their efliciency, as they have reached certain maximum
indicators (Lima et al, 2024; Winther et al, 2024). Thus, a
further increase in training loads will be accompanied only
by the exhaustion of the functional reserves of the athletes’
body (Bompa, Buzzichelli, 2018; Platonov, 2018; Rebelo et
al, 2024). Given this, in today’s conditions there is an urgent
need to optimize the training process at different stages of
annual and long-term training (Adamchuk et al, 2023).

Experts consider programming to be one of the
most promising areas of optimizing the training process
at the present stage, which is considered mainly in terms
of programmed learning and training programming
(Adamchuk et al, 2022; Hidayah et al, 2024; Shynkaruk et
al, 2025). The first approach is based on a motor learning
scheme based on a step-by-step algorithm. It allows
consistently, on the basis of previously formed motor skills
and abilities, to form new ones, gradually complicating the
tasks for athletes to bring them to a new level of mastery of
technical techniques. Programmed learning is reflected in
the works on table tennis (Stasyuk et al, 2021), volleyball
(Verbitskiy, Pityn, & Karatnyk, 2023), badminton (Hidayat
et al, 2023) and other game sports.

The idea of programming different aspects of training
is widely used in sports. In particular, Ihsan et al (2025)
conducted a systematic review of studies aimed at the
developmentandimplementation of multidirectional strength
training programs in order to develop an integrated approach
to planning trainings with a focus on the development of
muscle strength. In the work of Guo et al (2023), a rowing
training program was developed and experimentally
substantiated based on modeling of load modes, depending
on the characteristics of competitive activity.

Training programs of different duration and focus are
actively implemented in the practice of training athletes in
game sports (Thsan et al, 2024). In particular, in the work of
Narayanan et al (2025) the influence of a 12-week program
of plyometric and Tabata training on the functional state of
the cardiovascular system of football players is studied. The
study by Tiirkarslan and Deliceoglu (2024) substantiates the
effectiveness of implementing a 6-week plyometric training
program for the development of agility, speed and high-speed
and power abilities in young football players. The 12-week TRX
and plyometric training program developed by Muriyedath et
al (2025) is aimed at improving the physical and functional
fitness of volleyball players. Irvan et al (2024) suggest a 12-
week combined circular Tabata program and study its impact
on the physical fitness of young squash players.

At the same time, despite the wide representation of the
problem of programming in sports in the existing scientific
heritage, we note the narrow focus of the outlined studies,
since the generalization of available literature sources showed
mainly the accentuated influence of certain means of the
outlined programs on certain aspects of the preparedness
of athletes. At the same time, an integrated approach to
programming of the training process of athletes in team
game sports requires a detailed justification (Kostiukevych
et al, 2024). Also, a number of advantages testify in favor
of the use of the programming method in the construction
of the training process, in particular, the possibility of
implementing targeted management influences and the
formation of training effects due to the clear regulation of

the load components (Adamchuk et al, 2021; Shchepotina,
Kostiukevych, Asauliuk et al, 2021).

Hypothesis of the research: It was assumed that the
construction of structural formations of the training process
of qualified female volleyball players within the preparatory
period of the annual macrocycle on the basis of programming
would contribute to the optimization of training of female
athletes by regulating the components of the load and
implementing targeted management influences.

The purpose of the research - experimentally to prove
the effectiveness of construction of structural formations
of the training process for the qualified female volleyball
players within the preparatory period of the annual cycle of
training on the basis of programming.

Material and Methods

Participants

The experiment involved qualified first category female
volleyball players of the student team of Vinnytsia Mykhailo
Kotsiubynskyi State Pedagogical University (n=16), whose
average age was (M+SD) 19.56+0.81 years. The research
was approved by the Ethics Committee of the Vinnytsia
Mykhailo Kotsiubynskyi State Pedagogical University, and
all procedures were in accordance with the Declaration
of Helsinki. Informed consent was obtained from the
participants to take part in this experiment.

Organization of the Research

The research was carried out during 2023-2024 and in-
cluded two stages of a sequential pedagogical experiment —
ascertaining and formative. During the ascertaining experi-
ment the construction of the training process of the researched
qualified female volleyball players within the preparatory pe-
riod was carried out on the basis of traditional planning. At
this stage we carried out the control of means of preparation
of female athletes (general preparatory, special preparatory,
introductory and competitive) and loads of different orienta-
tion (aerobic, mixed aerobic-anaerobic, anaerobic alactate,
anaerobic glycolytic) by means of the method of chronometry
(Kostiukevych et al, 2019; Shchepotina, Kostiukevych, Asau-
liuk et al, 2021). At the same time, the amount of training load
was determined by the Load Value Coeflicient (LVC, points)
according to the formula (Adamchuk et al, 2022, 2023; Shche-
potina, Kostiukevych, Asauliuk et al, 2021):

e=Y1xI,, (1)
where: ¢, - exercise duration (min); I, - exercise intensity
(points), depending on the heart rate (114 bpm - 1 point,
120 bpm - 2 points, 126 bpm - 3 points, 132 bpm - 4 points,
138 bpm - 5 points, 144 bpm - 6 points, 150 bpm - 7 points,
156 bpm - 8 points, 162 bpm - 10 points, 168 bpm - 12 points,
174 bpm - 14 points, 180 bpm - 17 points, 186 bpm -
21 points, 192 bpm - 25 points, 198 bpm - 33 points).

The intensity of the training load was determined by
the intensity coefficient (IC, points/min) according to the
formula (Adamchuk et al, 2021; Shchepotina, Kostiukevych,
Asauliuk et al, 2021):

=2, (2)

T
where: T is the duration of the training session (min).
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The influence of the applied training loads on the pre-
paredness of female players was investigated. In particular,
the dynamics of physical fitness indicators was studied by
the results of pedagogical testing. The tests recommended by
experts as informative were used (Kozina, Polishchuk, Pol-
ishchuk, 2023; Sieron, Stachon, Pietraszewska, 2023), includ-
ing, for the definition of the manifestation of high-speed and
power abilities — a standing high jump (cm) and a throw of a
stuffed ball of mass 1 kg with two hands from behind a head
on a distance (kg); for determination of agility in interrelation
with speed - shuttle run 30 meters according to the scheme
9-3-6-3-9 m (s); for determination of high-speed endurance
in interrelation with agility — a run “herringbone” 92 m (s).
The influence on the functional fitness of volleyball players
was investigated by the results of morphofunctional diagnos-
tics. The body composition was studied using the OMRON
BF 511 (works on the principle of bioelectrical impedance)
(Shchepotina, Kostiukevych, Drachuk et al, 2021), which
involved determining the percentage (%) of fat and muscle
components in the body of female athletes. In addition, an
indirect method based on the linear dependence on the in-
dicator of physical performance PWC170, determined by
bicycle ergometry, calculated the relative maximum oxygen
consumption (VO2max, ml/min/kg) according to the formu-
la (Kostiukevych et al, 2021; Kenney, Wilmore, Costill, 2022):

vo. L LTXPWCy 41240 3)

2 max

where: m - body weight of the volleyball player (kg).

The dynamics of technical and tactical preparedness of
volleyball players was studied by the results of pedagogical
observation of training games of female athletes with the
following determination of the efficiency coefficient of
technical and tactical actions (EC, c.u.) according to the
formula (Shchepotina, Kostiukevych, Asauliuk et al, 2021;
Kostiukevych et al, 2021):

ZTTA
ZTTA , (4)

where: Y TTA, is the sum of successfully performed technical
and tactical actions during one game; YTTA, - the total
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Fig. 1. The program of the training process of qualified volleyball
players in the preparatory period: LVC - load value coefficient;
IC - intensity coeflicient; Means: GPE - general preparatory
exercises, SPE - special preparatory exercises, IE — introductory
exercises, CE - competitive exercises; Loads of different
orientation: A - aerobic orientation, Mi - mixed aerobic-
anaerobic orientation, AAA - anaerobic alactate orientation, AAG
— anaerobic glycolytic orientation; VO,max - relative maximum
oxygen consumption

number of technical and tactical actions performed during
one game.

Theformativeexperimentenvisagedthedevelopmentand
experimental substantiation of efficiency of the introduction
of interconnected programs of structural formations of the
training process of qualified volleyball players within the
preparatory period of the annual macrocycle (programs of
the period, meso- and microcycles, training sessions and
their parts - training tasks), components of a load in which
were developed with an orientation on the directed formation
of training effects (urgent, delayed and cumulative) in
female athletes. So, the program of the preparatory period of
qualified female volleyball players is presented in fig. 1 and
included four components: the characteristic and structure
of training loads, quantitative and qualitative (criteria of
efficiency) indicators of the training process.

The implementation of the offered program of
construction of the training process for the qualified
volleyball players in the preparatory period was carried out
by development and introduction of programs of smaller
structural formations - mesocycles (table 1), microcycles,
training sessions and tasks (table 2) in which the components
of loading - volume, value, intensity, ratio, etc. were clearly
regulated.

Thus, the smallest structural unit of programming of
the training process of qualified volleyball players was the
program of the training task. Accordingly, the programs of
training tasks made up the programs of training sessions.

Statistical analysis. The processing of numerical data on
indicators of physical, functional and technical and tactical
preparedness of the researched qualified female volleyball
players at the stages of the pedagogical experiment was
carried out on the basis of descriptive statistics (Byshevets
et al, 2019; Bai, Bai, 2021; Jones, 2022). The mean value (M)
and standard deviation (SD) were determined. Statistical
reliability in the difference of indicators of preparedness of
sportswomen at the stages of the pedagogical experiment was
determined by the parametric Student’s t-test. The difference
between indicators was considered reliable at p<0.050 and
p<0.010. The preliminary data were checked for compliance
with the normal distribution of results by the W-criterion of
Shapiro-Wilk.

Results

The processing of data of the ascertaining and formative
stages of the pedagogical experiment allowed to compare
parameters of training loads. First of all, we note a decrease
by 5.7 % (from 5725 to 5400 min) in the volume of training
loads in the preparatory period at the formative stage,
compared to the ascertaining stage. The load value was also
reduced by 4.9 % (from 41804 to 39742 points). However,
the intensity of loads increased by 1.4 % from 7.3 pts/min at
the ascertaining stage to 7.4 pts/min at the formative stage
(fig. 2).

We note the redistribution of training tools (fig. 3).
In particular, at the formative stage of the experiment,
compared to the ascertaining stage, the share of general
preparatory (from 44.0 to 40.3%) and introductory (from
37.3 to 34.3%) exercises was reduced, however, due to this,
the share of special preparatory (from 6.8 to 8.3%) and
competitive (from 11.9 to 16.1%) exercises was increased.
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Table 1. Program for building mesocycles of qualified female volleyball players during the preparatory period

Mesocycles Retractable Basic B Pre-competitive
developmental preparatory
1 retractable 1 hitting ordinary 1 introductory
Microcycles 2 hitting hitting 2 introductory
2 retractable ) . .
restorative restorative restorative
Volume, min (hours) 1080 min 1380 min 1440 min 1500 min
Characteristics ’ (18 hours) (23 hours ) (24 hours) (25 hours)
of training loads  Load value coefficient, points 5941 points 10802 points 11417 points 11582 points
g P P p p P
Intensity coeflicient, pts/min 5.5 pts/min 7.8 pts/min 7.9 pts/min 7.7 pts/min
Training non-specialized 6 3 3 2
Quantitative sessions, specialized 2 5 [ 4
indicators of the ~ number comprehensive 6 7 6 9
training process Games, training 1 4 4 2
number control - - 1 4
;5;2;; i tory 655 min 605 min 485 min 430 min
> [0) V) V) 0,
min (%) (60.6 %) (43.8 %) (33.7 %) (28.7 %)
o special preparatory, ) 135 min . o 110 min
Training min (%) (9.8 %) 205 min (14.2 %) (7.3 %)
means
introductory, 365 min 480 min 510 min 550 min
min (%) (33.8 %) (34.8 %) (35.4 %) (36.7 %)
competitive, 60 min 160 min 240 min 410 min
Structure of min (%) (5.6 %) (11.6 %) (16.7 %) (27.3 %)
training loads ) ) ) )
aerobic, min (%) 730 min 675 min 515 min 525 min
’ (67.6 %) (48.9 %) (35.8 %) (35.0 %)
mixed aerobic- 305 min 520 min 580 min 825 min
ﬁf{;ds of anaerobic, min (%)  (28.2 %) (37.7 %) (40.3 %) (55.0 %)
ifferent
orientation anaerobic alactate, 45 min 120 min 235 min 95 min
min (%) (4.2 %) (8.7 %) (16.3 %) (6.3 %)
anaerobic ) 65 min 110 min 55 min
glycolytic, min (%) (4.7 %) (7.6 %) (3.7 %)

Since the level of fitness of volleyball players is also
influenced by the distribution of training loads of different
orientation, we will compare their ratio at the ascertaining
and formative stages of the pedagogical experiment (fig. 4).

42000
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39500

Load value coefficient, points

39000

38500

Ascertaining stage

Formative stage

In particular, at the formative stage of the experiment, in
comparison with the ascertaining one, we note an increase in
a share of loads of the mixed aerobic-anaerobic (from 40.9 to
41.3 %), anaerobic alactate (from 5.0 to 9.2 %) and anaerobic

742 glycolytic (from 3.7 to 4.3 %) orientation at the expense of
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Fig. 2. The total value (points) and average intensity (points/

min) of training loads of qualified female volleyball players in the
preparatory period at the ascertaining and formative stages of the
experiment: = - load value coefficient (points); +— —intensity

coeflicient (points/min)

= Ascertaining stage w Formative stage

Fig. 3. Correlation of training means of qualified female volleyball
players in the preparatory period at the ascertaining and formative
stages of the experiment, %
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Table 2. Program of training task for improvement of physical fitness of qualified female volleyball players

N

Content Title: special coordination and speed and power
training. Code: PT.19. Objective: improvement of special

coordination fitness of volleyball players in connection

with high-speed and power qualities. Venue: sports hall. g

Form of organization: team training. The program of the 8

training task is performed in the first half of the main part O

of the training session in basic mesocycles. It is advisable to

perform exercises on both sides of the site to increase motor S _ setter:

density. The character of intervals of rest is passive. c- h"
coach;

O - player;

-» — direction of movement

Components of the load
Algo-rhythm Content of the individual steps of the training task program

t I RI HR LvC
1% step Jumping from a full crouch with a stuffed ball weighing 1kg 3 min H-M  45-60s 174-186 51 points
in hands. Perform 3 series of 8-10 jumps. bpm
2 step S.P.:: a group of players in a column, one by one, in zone 6, 5 min 30 s H 30-45s  162-174 66 points
the coach with the balls in zone 3, the binder between zones bpm
2 and 3. The coach throws balls to the front line, which the
players in turn have to take in the fall and bring to the binder,
who returns the balls back to the coach. Perform 7-10 falls.
3 step Throws of stuffed balls weighing 1 kg in pairs over the net; 2 min H 30-45s  162-168 22 points
players are placed on the lines of attack. Perform 10-15 bpm
throws.
4™ step Same as step 2, only the coach throws balls to the back line, 3 min 30s H 30-45s  162-174 42 points
which the players, moving backward, should take with two bpm
hands on top in a low stance with a fall and bring to the
binder. Perform 5-7 falls.
5t step Walking. Breathing exercises. Preparation for the next task. 1 min L - 120-132 3 points
bpm

Training work parameters

o o Structure of training loads
Characteristics of training loads

Training means, min (%) Multidirectional loads, min (%)

Volume, min  LVC, points  IC, pts/min GPE SPE PE CE A Mi AAA AAG
15 min 184 points 12.3 pts/min 6 min 9 min - - Imin 11 min 3 min -
(40.0 %)  (60.0 %) (6.7%) (73.3%) (20.0 %)

Notes: t - time; I - intensity: M - maximum, H - high, L - low; RI - resting intervals; HR - heart rate; LVC - load value coefficient;

IC - intensity coeflicient; S.P. - starting position; Means: GPE - general preparatory exercises, SPE — special preparatory exercises, IE —
introductory exercises, CE — competitive exercises; Loads of different orientation: A — aerobic orientation, Mi - mixed aerobic-anaerobic
orientation, AAA - anaerobic alactate orientation, AAG - anaerobic glycolytic orientation

the decrease in a share of loads of the aerobic orientation
(from 50.4 to 45.3 %).

An important step on the way to the substantiation of
efficiency of programming of the training process for the
qualified volleyball players was the definition of dynamics
of indicators of preparedness of the researched female
athletes under the influence of the applied training loads
at the ascertaining and formative stages of the pedagogical
experiment. Since indicators of physical, functional, technical
and tactical preparedness of the qualified volleyball players
at the stages of the pedagogical experiment corresponded to
the normal distribution of results of measurements by the
W-criterion of Shapiro-Wilk (table 3), it gave us grounds
to use the parametric Student’s t-test to define statistical
reliability in the difference of results.

Comparison of indicators of physical, functional,
technical and tactical preparedness of qualified volleyball
players obtained at the beginning of the ascertaining stage
with the results obtained at the beginning of the formative
stage (table 4), showed the absence of significant differences
in the display of high-speed and power abilities by female
athletes in indicators of a standing high jump (t = 0.22;
p = 0.826) and a throw of a stuffed ball with two hands from
behind the head (t=0.35; p=0.731), in a manifestation of
agility in interrelation with speed by an index of a shuttle
run 30 m (t = 0.10; p = 0.919), in a manifestation of high-
speed endurance in interrelation with agility by an index
of a run “herringbone” 92 m (t = 0.15; p = 0.812), in a
component composition of a body weight by indexes of a fat
content (t =0.37; p=0.714) and muscular (t=1.03; p=0.312)
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Table 3. Determination of conformity to the normal distribution of indicators of physical, functional, technical and tactical
preparation of qualified female volleyball players at the ascertaining (AS, n=16) and formative (FS, n=16) stages of the

pedagogical experiment

Statistical indicators
U =
é g he beginni he end
SL. No Research indicators S In the beginning At the en o
e 8 Description
AS 0.954 0.503 0.945 0.371 normal
1 A standing high jump, cm
FS 0.959 0.580 0.962 0.620 normal
AS 0.896 0.108 0.921 0.152 normal
2 Throwing a stuffed ball with two hands from behind the head, m
FS 0917 0.136 0915 0.122 normal
AS 0911 0.109 0.922 0.163 normal
3 Shuttle run 30 m (9-3-6-3-9m), s
ES 0.920 0.114 0.930 0.214 normal
AS 0.980 0.937 0.972 0.827 normal
4 Run “herringbone” 92 m, s
ES 0.985 0.982 0.988 0.992 normal
AS 0.952 0.492 0.949 0.438 normal
5 Fat component content, %
ES 0.919 0.136 0.931 0.228 normal
AS 0.924 0.167 0.935 0.254 normal
6 Muscle component content, %
FS 0.922 0.165 0.941 0.322 normal
AS 0.990 0.996 0.971 0.823 normal
7 VO,max, ml/min/kg
FS 0.959 0.624 0.946 0.410 normal
AS 0.968 0.747 0.957 0.521 normal
8  Efficiency coefficient, conventional units
ES 0.938 0.272 0.912 0.100 normal

components, in aerobic productivity of an body by the relative
index of maximum oxygen consumption (t=0.15; p=0.885),
in quality of performance of technical and tactical actions by
the efficiency coefficient (t=0.45; p=0.656). Since the initial
results did not differ significantly, it allowed us to continue
the pedagogical experiment with obtaining objective data on
the efficiency of programming of the training process for the
qualified volleyball players.

Repeated measurements carried out at the end of the
preparatory period showed significant statistically reliable
improvements of the majority of the studied indicators
of physical, functional, technical and tactical preparation
of qualified volleyball players at the stage of the formative

60

50,
50 453

409 41

40

30

different orientation, %.

20

Ratio of training loads of

5.0 37 43

0 = T _— - . —
Loads of aerobic Loads of mixed ~ Loads of anaerobic  Loads of anaerobic
orientation orientation alactate orientation glycolytic orientation

m Ascertaining stage = Formative stage
Fig. 4. The ratio of loads of different orientation of qualified
female volleyball players in the preparatory period at the
ascertaining and formative stages of the experiment, %

experiment (table 5) when the construction of the training
process within the preparatory period was carried out on the
basis of programming. In particular, we note the improvement
of physical fitness of the researched female athletes by indicators
of a standing high jump by 5.12 % (t=2.24; p=0.033), a throw
of a stuffed ball with two hands from behind a head - by 4.17 %
(t = 2.63; p = 0.013), a run “herringbone” 92 m - by 1.90%
(t= 3.39; p = 0.034), functional preparation by indicators
of fat component content — by 1.44 % (t = 2.42; p=0.022),
muscle component content - by 1.43 % (t = 3.92; p= 0.000),
relative maximum oxygen consumption - by 3.67 % (t = 2.30;
p=0.028), technical and tactical preparation by the coefficient
efficiency - by 4.92 % (t=2.11; p = 0.043).

During the ascertaining stage of the experiment
statistically reliable positive shifts took place in the results of
throwing a stuffed ball with two hands from behind the head
on average by 3.11 % (t=2.29; p=0.029) and the muscle
component content in the body of female athletes - by
0.84 % (t=2.90; p=0.007).

The obtained results confirm the effectiveness of
building structural formations of the training process for the
qualified volleyball players within the preparatory period of
the annual training cycle on the basis of programming.

Discussion

The generalization of the results of previous studies
indicates the prospects of programming the training process
of athletes as an alternative to traditional planning, due to
the need to regulate the components of the load to optimize
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Table 4. Indicators of physical, functional, technical and tactical preparedness of qualified female volleyball players at the
beginning of the ascertaining (AS, n=16) and formative (FS, n=16) stages of the pedagogical experiment

Statistical indicators

S1. No Research indicators AS FS . »
M SD M SD
1 A standing high jump, cm 42.50 3.347 4275 3.022 0.22 0.826
2 Throwing a stuffed ball with two hands from behind the head, m 7.40 0.306 7.44 0.364 0.35 0.731
3 Shuttle run 30 m (9-3-6-3-9 m), s 9.12 0.313 9.13 0.340 0.10 0.919
4 Run “herringbone” 92 m, s 27.39 0.489  27.37 0.461 0.15 0.812
5 Fat component content, % 24.31 1.494 24.09 1.757 0.37 0.714
6  Muscle component content, % 29.25 0.910 29.60 1.013 1.03 0.312
7 VO,max, ml/min/kg 45.16 2.375 45.27 2.148 0.15 0.885
8 Efficiency coeflicient, conventional units 0.62 0.031 0.61 0.032 0.45 0.656

Table 5. Changes in indicators of physical, functional, technical and tactical preparation of qualified female volleyball
players at the stages of the ascertaining (AS, n = 16) and formative (FS, n = 16) pedagogical experiment during the

preparatory period
Statistical indicators
Q =
< §
= ..
S1. No Research indicators S g In the beginning Attheend
S g AM t P
58 M SD M SD
AS 42,50 3.347 43.63 3.202 1.13 0.97 0.339
1 A standing high jump, cm
FS  42.75 3.022 44.94 2.489 2.19 2.24* 0.033
5 Throwing a stuffed ball with two hands from AS 7.40 0.306 7.63 0.274 0.23 2.29* 0.029
behind the head, m ES  7.44 0.364 7.75 0298 031 2.63* 0.013
,  Shuttle run 30 m AS 912 0.313 8.98 0318  -0.14 1.25 0.221
(9-3-6-3-9m), s FS 913 0.340 8.96 0301  -0.17 1.57 0.127
AS  27.39 0.489 27.12 0.451 -0.27 1.62 0.355
4 Run “herringbone” 92 m, s
ES  27.37 0.461 26.85 0.407 -0.52 3.39* 0.034
AS 2431 1.494 23.72 1.432 -0.59 1.14 0.142
5 Fat component content, %
ES  24.09 1.757 22.65 1.618 -1.44 2.42* 0.022
AS  29.25 0.910 30.09 0.724 0.84 2.90%* 0.007
6  Muscle component content, %
ES  29.60 1.013 31.03 1.043 1.43 3.92%* 0.000
AS  45.16 2.375 45.53 2.304 0.37 0.45 0.658
7 VO,max, ml/min/kg
FS  45.27 2.148 46.93 1.909 1.65 2.30* 0.028
AS 0.62 0.031 0.63 0.028 0.01 1.01 0.322
8  Efficiency coeflicient, conventional units
FS 0.61 0.032 0.64 0.039 0.03 2.11* 0.043

Notes: * — the difference in results is statistically reliable at the level of p<0.050; ** — the difference in results is statistically reliable at the

level of p<0.010

training effects and the directed formation of training effects
(Stasyuk et al, 2021; Hidayah et al, 2024; Shynkaruk et al,
2025). In contrast to previous studies (Irvan et al, 2024;
Muriyedath et al, 2025; Narayanan et al, 2025), which were
devoted to the programming of individual aspects of training
athletes in team game sports, in our work we reflected the
use of a comprehensive system-structural approach to
programming, which involves the subordination of programs
of smaller structural formations of the training process to
larger ones. This approach has been tested in the training

process of athletes in track and field all-around (Adamchuk
et al, 2022, 2023), field hockey (Kostiukevych et al, 2024),
football (Shchepotina, Kostiukevych, Asauliuk et al, 2021)
and in the context of our study has confirmed its effectiveness
in the practice of preparing qualified volleyball players.

In the course of the conducted research, the data of
the existing scientific work (Leibo et al, 2021; Lima et al,
2024; Winther et al, 2024) on the volume, value, intensity,
and ratio of loads in the training process of athletes were
supplemented and expanded. In particular, according to
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Adamchuk et al (2021), reducing the volume of training
loads and increasing their intensity made it possible to reach
the peak of sports form and to cause additional reserves in
the body of athletes. It is especially actual in the context of
implementation during the preparatory period of tasks of
providing of optimal readiness of the researched volleyball
players to loads of the long competitive period. Thus, we
consider it expedient to reduce the volume of training loads
and increase their intensity at the formative stage of the
experiment, in comparison with the ascertaining one.

The training process of qualified volleyball players in the
preparatory period at the formative stage of the experiment,
in comparison with the ascertaining one, acquired a more
pronounced specialized character, which was manifested in
a decrease in the share of non-specific (general preparatory)
means at the expense of an increase in specific, such as special
preparatory and competitive exercises. Such an approach is
more typical for the training of qualified athletes, which is
consistent with the opinion of Platonov (2018) about the
need to increase the specialization of the content of the
training process with the growth of athletes’” qualifications.
In particular, the increase of the share of special preparatory
exercises in a complex with the increase of the share ofloads of
anaerobic alactate and anaerobic glycolytic orientation at the
formative stage of the experiment promoted the significant
improvement of the display of high-speed and power abilities
and speed endurance in interrelation with agility by volleyball
players. The increase in the share of competitive exercises
contributed to the improvement of the athletes’ game practice,
which is important for the establishment of group and team
interactions (Shlonska, Borysova, & Yakusheva, 2024; Sobol
et al, 2024). This, in our opinion, also manifested itself in a
significant increase in the technical and tactical preparedness
of qualified volleyball players.

The results of the measurements confirmed the expedi-
ency of using physical preparedness tests (Kostiukevych et
al, 2019; Kozina, Polishchuk, & Polishchuk, 2023), as well as
morphofunctional indicators (Shchepotina, Kostiukevych,
Drachuketal, 2021; Bezmylov et al, 2022; Kenney, Wilmore, &
Costill, 2022) as criteria for the effectiveness of building train-
ing process of female athletes. The existing scientific heritage
(Kozina, Polishchuk, & Polishchuk, 2023; Sieron, Stachon, &
Pietraszewska, 2023; Shlonska, Borysova, & Yakusheva, 2024)
was also supplemented with data on the dynamics of indica-
tors of physical, functional, technical and tactical preparedness
of qualified volleyball players during the preparatory period.

As for the dynamics of volleyball players’ results during
the ascertaining stage of the experiment, we note that a
statistically significant improvement was found in indicators
of throwing a stuffed ball with two hands from behind the
head by 3.11 % (t=2.29; p=0.129), which characterizes the
manifestation of high-speed and power abilities, and the
content of the muscular component in the body of female
athletes on average by 0.84 % (t = 2.90; p = 0.007). This, in
our opinion, is due to the specifics of the game activity in
volleyball associated with the performance of a large number
of jumping and hitting movements, which contributes to
the development of high-speed and power abilities and
an increase in muscle mass (Shchepotina, Kostiukevych,
Drachuk et al, 2021; Shlonska, Borysova, & Yakusheva, 2024).

The absence of statistically significant improvement in
indicators of shuttle run of 30 m (t = 1.57; p = 0.127) in the

researched volleyball players during the formative stage of
the pedagogical experiment we connect with the influence
on this result of the display of high-speed abilities which
are difficult to improve in adulthood (Bompa & Buzzichelli,
2018; Platonov, 2018; Kostiukevych et al, 2021). At the same
time, we note the positive dynamics of agility in relation to
speed in the indicator of shuttle run of 30 m. As for other
results the statistically significant improvement of indicators
of physical, functional, technical and tactical preparedness of
qualified volleyball players during the formative stage of the
experiment is noted, and it allows to recommend the offered
program of the preparatory period for practical application
in the training process of female athletes.

Takingintoaccountthatthe opinionabouttheeffectiveness
ofthe use of programming in the training process of sportsmen
(Guo et al, 2023; Thsan et al, 2025) has been confirmed in our
research, we consider it expedient to continue future searches
in the direction of development of programs of competitive
and transition periods of qualified volleyball players, and also
to study the prospects of programming of stages of long-term
improvement in team game sports.

Conclusions

1. Programming of the training process at the present
stage is a more progressive form of planning, as it allows to
carry out targeted managerial influences on the formation of
training effects due to the regulation of components of the
training load.

2. The program of the training process of qualified fe-
male volleyball players in the preparatory period was de-
veloped, which included four components: characteristic of
training loads (volume 5400 min, total coefficient of load -
39742 points, average intensity coeflicient — 7.4 points/min),
structure of training loads (distribution of means: general
preparatory exercises — 40.3 %, special preparatory exer-
cises — 8.3 %, introductory exercises — 35.5 %, competitive
exercises — 16.1 %; distribution of differently directed loads:
loads of aerobic orientation — 45.3 %, mixed aerobic-anaer-
obic orientation — 41.3 %, anaerobic alactate orientation —
9.2 %, anaerobic glycolytic orientation — 4.3 %), quantitative
indicators (the number of training sessions: non-specialized
- 14, comprehensive - 28, specialized - 17; the number of
games: training - 11, control - 5), criteria of efficiency of the
training process (model indicators of physical functional,
technical and tactical preparedness).

3. The structure of the program of the preparatory period
consisted of the programs of the retractable mesocycle
(included programs of two retractable microcycles), the
basic developmental mesocycle (consisted of programs of
two hitting and one restorative microcycle), the control and
preparatory mesocycle (included programs of the ordinary,
hitting and restorative microcycles), the pre-competitive
mesocycle (consisted of programs of two introductory and
one restorative microcycle). In accordance with the system-
structural approach, the programs of microcycles made up
the programs of training sessions, the structure of which was
made up of the programs of training tasks.

4. The construction of the training process of qualified
female volleyball players within the preparatory period on
the basis of programming promoted statistically reliable
(p < 0.050) improvement of indicators of physical fitness in
the limits of 1.90-5.12 %, indicators of functional fitness in the
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limits of 1.43-1.65 %, indicator of technical and tactical fitness
- by 4.92 %. The obtained results confirm the effectiveness of
the developed program of the preparatory period of qualified
volleyball players and allow to recommend it for practical
application in the training process of volleyball teams.
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MporpamyBaHHA TpeHyBaNbHOIro npouecy KBanipikoBaHnx
BON1en6ONiICTOK y NiaroroBYoMy nepioai piuHOro LMKy NiagrotoBKun
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Marepian i MeToau. B excriepumenTi B3situ yuacTs KBastidikoBaHi BoneitbomicTku I pospsny crymeHTChKOI KoMaHau (n=16),
cepenHil Bik AKX ctaHoBUB 19.56+0.81 pokis. [JocnifkeHHsA mpoBoaunocs Brpofgosx 2023-2024 pp. i BK/I0YAJIO ABa €Tamu Io-
C/IiIOBHOTO IEIaTOT{HOTO eKCIIEPUMEHTY — KOHCTATyBa/ibHuMiI i popmyBanbHmit. PopMyBanbHNIT eKCIIEPUMEHT Iepefbadas po3-
POOKY it eKCIIepuMeHTaIbHe OOIPYHTYBaHH: e(peKTUBHOCTI BIIPOBA/KEHH B3a€MOIIOB I3aHIX IIPOrPaM CTPYKTYPHUX YTBOPEHb
TPeHyBaJIbHOTO IIPOLeCy KBaTi(hiKOBaHMX BOIEOO/IICTOK y MeXKax IMiATOTOBYOTO IePiofy piYHOro MaKpOLMKIIY (Iporpamu mepi-
Oy, Me30- i MIKPOLIMKJ/IB, TPEHYBa/IbHNX 3aHATH i IX YaCTUH — TPEHYBa/IbHMX 3aBJaHb). Kputepiamu edekTBHOCTI BUCTyIA/IN
HOKa3HNUKM (Pi3MYIHOI MiArOTOBIEHOCTI (CTPUOOK Y BUCOTY 3 MiCLisl, KMIOK HAOMBHOTO M s14a Macolo 1 KT JBOMa pyKaMu 3-3a FoJIo-
BII Ha [Ja/IbHICTD, YOBHUKOBMUI Oir 30 M 3a cxeMom0 9-3-6-3-9 M, 6ir «sUIMHKO0» 92 M), GYHKIIOHAIBHOI MIATOTOBIEHOCT] (BMICT
JKMPOBOTO Ta M’5130BOI0 KOMIIOHEHTIB Y Ti/li, BiTHOCHe MaKCUMa/IbHe CIOKMBAHHS KVCHIO), TEXHIKO-TaKTUYHOI Mi/ITOTOBIEHOCTI
(xoedirrieHT e eKTMBHOCTI TEXHIKO-TAKTUIHNX Jiif).

Pesynbratu. Ha popmyBanbHOMY eTami eKCIiepuMeHTY, HOPiBHAHO 3 KOHCTATYBa/lIbHMM, Ha 5.7 % (3 5725 o 5400 xB) 6yo0
3MEHIIIEHO 00CAT TPeHyBa/IbHIX HaBaHTaXeHb, Ha 4.9 % (3 41804 1o 39742 6ajiiB) 3HIDKEHO BeIMYMHY HaBaHTKeHHs, Ha 1.4 %
(37.3 o 7.4 6an/xB) MiABUILEHO IHTEHCUBHICTh HABAaHTA)KEHb; 3MEHIIIEHO YaCTKY 3ara/IbHOMIAroToBYNX (3 44.0 1o 40.3 %) i min-
BiffHUX (3 37.3 0 34.3 %) BIpaB, OfHAK, 332 PAXYHOK 1IbOro 6Y/IO 30i/bIIEHO YACTKY CIIeljia/IbHO-IATOTOBYMX (3 6.8 10 8.3 %) i
3MaranpHuX (3 11.9 5o 16.1 %) Brpas; 36i/blIeHO YaCTKy HaBaHTa)KeHb 3MilllaHOI aepo6HO-aHaepoOHOI (3 40.9 mo 41.3 %), aHae-
po6Hoi amakrarHol (3 5.0 10 9.2 %) 11 aHaepoOHOI ITiKOMITIYHOI (3 3.7 10 4.3 %) CIIPSIMOBAHOCTI 32 PaXyHOK 3MEHILIEHHS YaCTKN
HaBaHTa)XeHb aepOOHOI cipsiMOBaHOCTI (3 50.4 1o 45.3 %).

BucuHosku. [To6ynoBa TpeHyBaIbHOTO Mpoliecy KBali(ikoBaHNX BOIEIOOMICTOK y MeXXax MirOTOBYOrO Hepiofy Ha OCHOBI
HpOrpaMyBaHHs CIPKsA/IA CTATUCTUYHO JocToBipHOMY (p<0.050) IOKpalleHHI0 OKa3HUKIB (i3MYHOI MiArOTOB/IEHOCTI B MeXax
1.90-5.12 %, mokasHMKiB QyHKITIOHA/MTBHOI Mi/fTOTOB/IEHOCTi B Mexkax 1.43-1.65 %, IToKa3HMKa TeXHiKO-TaKTUYHO] Mi/IrOTOB/IEHOC-
i - Ha 4.92 %. OTpyMaHi pe3ynbrarTit MifTBEPKYIOTh eheKTUBHICTh PO3POOIEHOI IPpOorpaMu MiirOTOBYOro mepiony KBamigiko-
BaHIX BOJIEIIOO/TICTOK i JO3BOJLIIOTH PEKOMEH/YBATH il 10 IPAKTUYHOIO 3aCTOCYBAHHS B TPEHYBA/IBHOMY IIPOLieCi BO/IENOOIbHIX
KOMaH/I.

Knio4oBi cmoBa: mporpama, TpeHyBa/lbHe 3aBIaHH:A, MIKPOLMKII, Me3OIVK/, TPeHYBa/lbHi 3acobu, TpeHYBaIbHi
HaBaHTa)KEHHS.
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