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Abstract
Background 
and Study Aim

The work aim is to develop and experimentally test the combined impact method performance in the 
preparatory period of the annual macrocycle of 18–19 year old volleyball players (girls).

Material and 
Methods

The study involved volleyball players (girls) aged 18–19 years old (n = 24, training experience – 9 years). 
Volleyball players (girls) were divided into control (n = 12) and experimental (n = 12) groups.

Results The method contributed to a higher rate of growth of most parameters of special readiness among 
volleyball players (girls) of the experimental group. A significant improvement in special readiness (p 
<0.05) was revealed for all parameters in both groups. In the experimental group, an improvement (p 
<0.001) was observed for 8 out of 11 parameters. In the control group, a significant improvement in the 
results (p <0.001) occurred in 3 cases out of 11. A significant improvement in speed and strength training 
parameters (p <0.001) was revealed: in 3 out of 4 cases (experimental group); in 1 out of 4 cases (control 
group). The quality of performance of the game basic techniques improved by: 4–22% (p <0.04–0.001 in 
experimental group) 4–11% (p <0.05–0.02 in control group).

Conclusions: It is advisable to devote more time to the development of more significant motor abilities of volleyball 
players (girls) (speed, speed and strength, dexterity and coordination). It is advisable to improve 
endurance in combination with the development of other motor abilities and in the process of technical 
and tactical improvement. In the physical training of volleyball players (girls), it is advisable to use as many 
training means as possible, which are similar to the main game techniques according to spatio–temporal 
and dynamic characteristics. Movements with load contribute to the development of intermuscular 
coordination and allow to quickly form the correct idea of the trained motor action.
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Introduction1

Modern elite sport makes more and more stringent 
demands on athletes. The success of training athletes 
in modern conditions depends on the effectiveness of 
organization, management and control methods. 

The level of sports achievements in volleyball 
depends on the technical, physical, psychological and 
tactical readiness of the athlete. To demonstrate high 
sports results, it is important to achieve a certain level 
of development of these sides of readiness and ensure 
their integral manifestation in the process of competitive 
activity [1, 2].

Technical training is one of the main sections of 
athletes training in volleyball. The process of technical 
improvement is associated with exceptional difficulties. 
This is especially true for the stage of preparation for 
higher achievements. The first is the need to constantly 
improve the technique and constantly bring it in line with 
the level of physical, tactical and psychological readiness. 
This complex interaction of different sides of an athlete’s 
motor readiness is reflected in the process of forming and 
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improving motor skills of volleyball players (girls) [3, 4].
Kumar et al. [5] believe that at the present stage of 

development of sports games, the correct athletes training 
process design at the stage of preparation for higher 
achievements (age 17–19 years) is of great importance. 
At this stage, the share of special training means in the 
total volume of training work significantly increases. 
Competitive practice focused on achieving high results, is 
sharply increasing. The training process is characterized 
by the widespread use of means that can cause a stormy 
course of adaptation processes. It is fundamentally 
important that the period of the athlete’s maximum 
predisposition to achieve high results coincides with the 
period of the most intense training loads [6-9].

The preparatory period in volleyball is a long–term 
structural unit of the training macrocycle. This is where 
the functional base is laid, which is necessary to cope with 
large volumes of special loads. These loads are aimed at 
direct preparation of the motor and vegetative spheres of 
the body for effective competitive activity. Such loads 
help to improve motor skills, develop physical qualities, 
and tactical and psychological preparation. Various tasks 
of special training are solved during the entire preparatory 
period. This approach ensures the successful performance 
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of the athlete in important competitions [2, 9, 10].

The modern training of volleyball players (girls) in the 
preparatory period is based on the material of exercises 
that create physical, mental and technical prerequisites for 
further special training. Exercises in nature and structure 
can differ significantly from competitive ones. The main 
task at this stage is the wide use of a variety of auxiliary 
and special preparatory exercises. During the preparatory 
period, the ratio of training means of various predominant 
orientation is systematically changing. At the beginning 
of the period, the main content of the training process 
is made up of fundamental (basic) exercises. Gradually, 
the ratio changes towards an increase in the proportion 
of special preparatory and competitive exercises [11, 
12]. The preparatory period is divided into two stages: 
general preparatory and special preparatory. The ratio of 
the duration of these stages largely depends on the type 
of macrocycle and the qualifications of athletes. In the 
process of training highly qualified athletes, a relatively 
short general preparatory stage and a long special 
preparatory stage are usually planned. For athletes with 
low qualifications, the opposite ratio is reported [13, 14].

Zaciorskij and Kraemar [15] point to a direct 
connection between physical (functional) and technical–
tactical readiness of volleyball players (girls). Physical 
training of a volleyball player shall create the level of motor 
qualities required for the formation of effective technique 
and tactics. It shall also ensure their development on a 
wide range of skills and abilities that are characteristic 
of this sport. This will allow to organically link physical 
fitness with motor memory. This approach contributes 
to the creation of the basis for the manifestation of 
physical qualities in a variety of motor actions that are 
characteristic of competitive activity in volleyball. The 
wider the circle of special exercises and motional actions, 
the more favourable the preconditions for the formation 
of new forms of motional activity and the improvement 
of those trained earlier. The combination of the processes 
of physical and technical training ensures the organic 
relationship between the sports technique and the motor 
qualities of volleyball players (girls) [16-18].

The method of combined impact is based on the 
systematic use of traditional exercises, methods and 
techniques in conjunction with non–traditional means 
– training devices and simulators [19]. This method is 
used in the context of sequential (physical exercises 
create preconditions for further development of physical 
qualities and mastering motor skills) and parallel 
(exercises simultaneously affect various components of 
psychomotor, conditioning and coordination abilities) 
impact on the physical and technical readiness of athletes 
[20].

Research analysis indicates the need to apply the 
method of combined impact in the preparatory period 
of the training macrocycle of 18–19 year old volleyball 
players (girls). This approach is a required condition for 
increasing the effectiveness of the competitive activity of 
volleyball players (girls). This determines the practical 
and scientific relevance of the study problem.

Hypothesis. It is assumed that the introduction of the 
developed methods of combined actions into the training 
process of volleyball players (girls) of 18–19 years old 
will significantly increase the level of their special 
preparedness and the effectiveness of competitive activity.

Study aim is to develop and experimentally test the 
effectiveness of the methods of combined actions in the 
preparatory period of the training macrocycle of 18–19 
year old volleyball players (girls). 

Material and Methods
Participants. The experiment involved volleyball 

players (girls) aged 18–19 years old (n = 24, training 
experience – 9 years). Volleyball players (girls) were 
divided into control (n = 12) and experimental (n = 12) 
groups. The created groups were identical in terms of 
physical fitness and technical and tactical skills. All 
volleyball players (girls) provided their written consent 
to participate in the experiment. The study protocol was 
approved by the ethical committee of Ivano–Frankivsk 
National Technical University of Oil and Gas (Ukraine) 
(No. 03621 dated 03.03.2021).

Study organization. The pedagogical experiment lasted 
4 months. To determine the level of physical and technical 
readiness of volleyball players (girls), motor tests were 
used [21]. Testing was carried out at the beginning and at 
the end of the experiment. In the study course, the level 
of development of speed, speed–strength abilities, special 
endurance, dexterity and coordination was determined:

Test 1: “92 m running with changing direction”;
Test 2: “9–3–6–3–9 m running”;
Test 3: “Standing long jump”;
Test 4: “Standing vertical jump”;
Test 5: “Running vertical jump”;
Test 6: “Finger–tip push–up for 10” (s)”;
Test 7: “1 Kg Overhead Medicine Ball Throw (MBT)”.
To determine the level of technical and tactical 

readiness of volleyball players (girls), the following 
parameters were used:

Test 1 (fig. 1): Exercises for overhead passes with 
two hands from against the wall (the athlete stands with 
her face and then with her back to the wall). At a height 
of 4 m, a control line is made on the wall. The athlete 
is positioned at a distance of 3 m from the wall. When 
performing the exercise, she shall strive to maintain the 
distance from the wall and the pass height. The athlete 
consistently passes the ball that bounces off the wall. The 
exercise sequence:

– Athlete throws the ball overhead to the wall;
– Athlete passes the ball overhead;
– Athlete returns 180º (with her back to the wall) and 

passes the ball into the wall;
– Athlete returns 180º and passes the ball into the wall 

(with her face to wall).
This sequence of passing the ball is one series. The 

maximum number of series is taken into account [22, 23].
Test 2 (fig. 2): Tests for the ball pass accuracy. Each 

player has 5 attempts. She shall serve the ball to a specific 
area of the court. These sites are as follows: 
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Fig. 1. Scheme of the test “Ball passing against the wall with two hands overhead”

Fig. 2. Scheme of the Ball Serving Accuracy Test
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–	 right/left half of the court, zones 4–5 (1–2); 
–	 area at the side lines in zones 5–4 (1–2); dimensions 

6x2 m; 
–	 area in zone 6 at the front line; dimensions 3x3 m. 

Test 3 (fig. 3): Spike accuracy tests. The requirements 
in this test are reduced to the quality (technically correct) 
performance of the spike. In this case, the ball shall be 
sent with a certain accuracy. During spikes from zone 4 
to zones 4 – 5, the hit area is limited by: front, side lines, 

attack line at a distance of 3 m from the side line. During 
strikes from zone 4 to zone 1, the hit area is limited by 
the side line and a line parallel to it at a distance of 2 m. 
Athletes can use the same scheme to execute a spike from 
zone 2. Each player has 5 attempts.

Test 4 (fig. 4):  First pass (ball reception) accuracy 
test. The tests are intended to determine the degree of the 
skill of receiving the ball after serving. A serve is made 
to the area where the athlete is located (only under this 

6m

6m

2m

3m

Fig. 3. Scheme of the Spike Accuracy Test

Fig. 4. Scheme of the test “Accuracy of Ball Receiving After Serving”
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condition, attempts are counted). The athlete receives the 
ball in zone 6 (5): the athlete shall direct the ball over the 
tape into zone 3 or 2. The tape is located at a distance 
of 1.5 m from the net and at a height of 3 m. If the ball 
goes outside the specified area or hits the net, then such an 
attempt is not counted.

The control and experimental groups trained 6 times 
a week for 2–2.5 hours. The content of the sessions 
and training loads were similar in both groups. The 
only exception was the method of applying combined 
actions, which was based on the individualization of local 
difficulties. In the control group, the improvement of motor 
abilities and technical–tactical readiness was carried out 
in the traditional way [19]. In the experimental group, a 
program of special exercises was applied. These exercises 
were similar in structure to the main athletic movements. 
The exercises fully corresponded to the regime of muscular 
efforts in the main phases of the motor action. Initially, 
these exercises were performed with great difficulty and 
at a slow pace. Gradually, the pace increased, and the 
magnitude of the difficulties decreased. At the end of such 
a series, the athlete received tasks: to perform a special 
exercise in light conditions faster and more powerfully 
than she performs a competitive exercise. This procedure 
contributed to a positive transfer of training from an 
auxiliary special exercise to a competitive one [24].

To develop static strength and strengthen the 
ligamentous–articular apparatus in the experimental 
group, static exercises were widely used. At the same 
time, the position of the body and its parts were as close 
as possible to those encountered in competitive activity. 
Also, in the training process of volleyball players (girls) of 
this group, the method of combined–sequential loads with 
different prevailing orientation of the training action were 
applied [25]. At the same time, the previous loads created 
a morpho–functional basis for the effective impact on 
the athlete’s body of the following loads. To develop the 
maximum speed of movement during the spike, weight 
was used that did not exceed 20% of the maximum. The 
attention of the players was focused on the maximum 
movement speed. During the performance of the test for 
the speed of a complex reaction, adhere to the following: 
movements of the athletes shall exactly correspond to the 
competitive movements in form and muscle coordination. 
The athletes’ attention was focused on a very abrupt onset 
of effort in response to a visual signal.

During the movement speed development, the fact 
that all its manifestations (time of a simple and complex 
motor reaction, individual movement speed, movements 
tempo) were not related to each other, was taken into 
account. Particular attention was paid to the development 
of the individual movement speed, since effective 
defensive play is based on it. For the local development 
of speed strength of individual muscle groups, two ranges 
of weight were used, 30–50% of the maximum (when a 
slight external resistance is overcome in the competition), 
50–70% of the maximum (with a more significant external 
resistance). In order to significantly increase the spike 
force, both ranges were used (moreover, with different 

accents of motor activity in different articular angles). For 
the development of endurance in combination with the 
development of other motor abilities in the experimental 
group, the method of circular training was used twice 
a week. Usually it was 2–3 series x 10 stations (30 s of 
physical activity and after 30 s of rest). Rest between 
episodes for 4 minutes. Exercises of “combined” impact 
on coordination and conditioning abilities were also used 
in the experimental group. Considerable attention was 
paid to the improvement of coordination abilities in close 
connection with the improvement of technical skills.

Statistical analysis. Statistical data processing was 
carried out using Microsoft Excel “Data Analysis” and 
SPSS. For each parameter, the following was determined: 
arithmetic mean (X), standard deviation (S), standard 
error (m), confidence interval (Δx), assessment of the 
differences significance by Student’s t–test with the 
corresponding level of significance (p). Differences were 
considered significant at a significance level of p <0.05. 
The Kolmogorov–Smirnov test was used to estimate the 
distribution parameters.

Results 
Prior to the beginning of the pedagogical experiment, 

no statistically significant differences were found between 
the parameters of the experimental and control groups. 
It was revealed that the use of the combined actions 
method contributed to a higher rate of growth in the level 
of development of most parameters of special readiness 
among volleyball players (girls) of the experimental group. 
Significant improvement in special readiness (p <0.05) 
was revealed in almost all parameters in both groups. 
However, in the experimental group an improvement (p 
<0.001) in 8 of 11 parameters (Table 1) was observed. In 
the control group, a significant improvement in results (p 
<0.001) occurred only in 3 cases out of 11. 

Training sessions held for 3 months (in the amount 
of 12–14 hours per week) resulted in a significant 
improvement in both groups: special endurance 
parameter (test “92 m running with changing direction”); 
special speed manifestation parameter (p <0.001). It was 
revealed that the use of the combined impact method 
contributed to a higher rate of increase in the level 
of speed–strength abilities development in volleyball 
players (girls) in the experimental group. At the end of the 
experiment, a significant improvement (p <0.001) in the 
experimental group was revealed in 3 out of 4 parameters 
of speed–strength readiness. In the control group, such an 
improvement in results (p <0.001) was found in 1 out of 
4 cases (Table 2). 

The results analysis showed that the special method of 
combined actions resulted in a more significant increase 
in technical readiness parameters. For 4 parameters of 
technical skills (ball reception, attack, serving, passing), 
the volleyball players (girls) of the experimental group 
significantly improved (p <0.05–0.001) their results. 
The volleyball players (girls) of the control group also 
improved the results in this type of training. However, 
the significant changes were less noticeable. Significant 
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improvement (p <0.05) was found for 3 parameters. 
There was no statistically significant improvement in the 
results of the test “Alternation When Ball Passing to the 
Wall with Two Hands Overhead” in the control group 
volleyball players (girls) (p> 0.05). 

Discussion
A high level of playing technique is the determining 

factor in the competitive activity of volleyball players 
(girls). According to Bernstein [26], there is a certain 
functional relationship between the level of development 
of motor abilities and the degree of motor skills mastery. 
Taking into account the leading role of the content in 
relation to the form, experts adhere to the position of 

the leading role of motor abilities. Hence it follows 
that the formation of skills can be successful only if 
this process is preceded by the process of purposeful 
development of motor abilities [27, 28]. Therefore, the 
organic relationship of physical and technical training 
of volleyball players (girls) is considered as one of the 
leading principles of sports improvement. Its essence 
lies in the fact that the purposeful development of motor 
abilities simultaneously contributes to the improvement 
of sports technique. This requires the selection of special 
exercises, similar in structure and nature of execution to 
the main exercise. Obviously, this contributes to the unity 
of the development of special abilities and skills [29-32].

After the pedagogical experiment, a significant 

Table 1. Changes in the parameters of special readiness of volleyball players (girls) of the experimental group (n = 12) 
during the pedagogical experiment

N Parameter
Before the 
experiment 

After the 
experiment Δx t p

X s X s
1 92 m running with changing direction 25.7 1.1 25.4 1 0.63 5.5 0.001
2 «9-3-6-3-9 m running» , s 8.49 0.48 8 0.48 0.28 9.9 0.001

3 «Standing long jump» , s 211 13.3 219 14.3 7.8 9.7 0.001

4 «Standing vertical jump», s 49 5.9 52 5.6 3.5 6.2 0.001

5 Running vertical jump, s 53 6.9 57 6.9 4.1 7.5 0.001

6 Finger-tip push-up for 10 s 10.7 1.8 12.7 2.2 1.1 4 0.002

7 1 Kg Overhead Medicine Ball Throw 
(MBT)”; 13.9 1.3 15 1.3 0.8 6.9 0.001

8 Ball passes (alternation) 9.6 2.2 10 2.6 1.3 2.4 0.038

9 Ball serving 3 0.9 3.8 0.9 0.53 6.7 0.001

10  Spike 3.2 0.6 4.1 0.9 0.36 5.6 0.001
11 Ball reception after serving 3.1 0.7 3.7 1 0.41 4.2 0.002

Table 2. Changes in the parameters of special readiness in volleyball players (girls) of the control group (n = 12) during 
the pedagogical experiment

N Parameter
Before the 
experiment 

After the 
experiment Δx t p

X s X s
1 92 m running with changing direction 26.8 1.07 26.6 1.2 0.6 2.97 0.014
2 «9-3-6-3-9 m running» , s 8.88 0.48 8.71 0.55 0.28 6.33 0.001
3 «Standing long jump» , s 207 15.4 209 15.6 9.1 5.16 0.001
4 «Standing vertical jump», s 43.2 8.1 44.2 8.4 4.8 2.47 0.033
5 Running vertical jump, s 47.3 8.2 48.4 8.6 4.8 3.83 0.003
6 Finger-tip push-up for 10 s 11.4 2 12.1 2.2 1.19 2.67 0.024

7 1 Kg Overhead Medicine Ball Throw 
(MBT)”; 14.4 0.75 14.7 0.85 0.57 5.8 0.001

8 Ball passes (alternation) 9 1.8 9.4 2.4 1.08 1.79 0.104
9 Ball serving 3.2 0.9 3.6 1.3 0.51 2.2 0.05

10  Spike 3.5 1.03 3.9 1.2 0.61 2.9 0.016
11 Ball reception after serving 3.3 0.9 3.6 1.1 0.49 2.4 0.038
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improvement in the parameters was revealed, 
characterizing the level of development of most of the 
motor abilities of volleyball players (girls) in both groups 
(p <0.05). This can be explained by the fact that in the 
preparatory period there is a large volume of training 
loads of general developmental orientation. In this regard, 
Zaciorskij et al. [15] and Platonov [12] note that at this 
stage the foundation of physical and functional readiness 
of volleyball players (girls) is created. At this stage 
special training is based. The authors also emphasize 
that the partial tasks of this stage are versatile physical 
development and health promotion, further development 
of the strength of various muscle groups, stimulation of 
recovery processes, and improvement of psychological 
readiness.

The conducted studies showed a more reliable 
increase in speed–strength abilities in volleyball players 
(girls) of the experimental group. In our opinion, this is a 
consequence of the use of special weight in the process of 
developing the strength of various muscle groups, taking 
into account the individual characteristics of volleyball 
players (girls). Also, the distribution of time for the 
development of motor abilities significantly influenced the 
final result. In this group, the endurance was developed in 
combination with the development of other motor abilities 
and in the process of tactical and technical improvement. 
Time for the development of this quality was directed to 
improve speed–strength readiness. In contrast, the control 
group had separate time for endurance development. 
The obtained results of the study confirmed the opinion 
and experimental data of other authors [33-35] about the 
prevailing development of certain types of motor abilities 
according to their importance in the structure of special 
readiness of volleyball players (girls). 

If we talk about changes in technical readiness 
parameters, they turned out to be more significant in the 
experimental group. The quality of performing the basic 
techniques of playing volleyball players (girls) from 
the experimental group improved by 4–22% (p <0.04–
0.001). While the improvement of these techniques 
among volleyball players (girls) of the control group 
occurred by 4–11% (p <0.05–0.02). In addition, the 
increase in the efficiency of ball passing in the control 
group was not significant (p> 0.05). We see the reason 
for a more significant improvement in technical readiness 
parameters among volleyball players (girls) in the 
experimental group in the wide use of special physical 
training means. These exercises were similar to the main 
techniques not only in structure, but also in the regimen 
of muscular efforts in the main phases of the motor action. 
In addition, in the experimental group, the improvement 
of coordination abilities occurred in close connection 
with the improvement in the techniques implementation. 
The choice of these areas of sports training is consistent 
with the recommendations of other studies [36-38]. 
Modern researchers recommend using weights as a 
way of additional mobilization of analysers to improve 
special physical and technical readiness, increase 
coordination abilities. Weighted movements contribute 

to the development of intermuscular coordination, which 
is required for the rational organization of dynamic 
accents of the motor action coordination structure. 
Complications contribute to additional excitation of 
the corresponding nerve centers and an increase in the 
number of motor units involved in the work of muscles. 
Optimal weighted movement reduces the variability of 
the structure of muscle work and brings it closer to the 
most rational pattern. The authors argue that the use of 
weights contributes to a faster formation of correct ideas 
about the motor action being trained. As a consequence, 
this approach contributes to a faster mastery of the game 
technique elements in general [20, 39].

In our opinion, the data obtained on a significant 
improvement in the parameters of speed–strength and 
technical readiness of volleyball players (girls) indicate 
the importance of using combined consecutive weights. 
This method provided for their consistent growth. At the 
same time, training means were selected that reflected 
the structural features of techniques. They created a 
morpho–functional basis for the effective impact on the 
athlete’s body of the following more specialized training 
influences. The intensification of the organism’s work 
regime provided for morphological and other quantitative 
and qualitative changes, which form the basis of its long–
term adaptation to the conditions of sports activity. Such 
changes make it possible to stabilize the functionality of 
volleyball players (girls) at the achieved level. They act as 
prerequisites for their further improvement [18, 36]. This 
can be fully ensured only with such an organization of 
physical training, taking into account the specific patterns 
of the organism development process of adaptation to this 
mode of muscular work [40]. It is necessary to approach 
the solution of improving the movements technique 
issues of a volleyball player taking into account the 
organic relationship of physical and technical sides of 
motor activity, individual characteristics of an athlete [41, 
42]. After all, the close interaction of these two sides of 
the athletes’ readiness is conditioned by biomechanical, 
anatomical, physiological patterns, commonality of the 
reflex mechanism underlying the athlete’s motor skills 
and motor abilities. Moreover, this relationship takes 
different forms, different quantitative and qualitative 
features, which differ significantly in different sports and 
at different stages of technical mastery [43].

Thus, the results obtained by us allow us to reveal the 
comparative effectiveness of two methods of planning 
the process of training volleyball players (girls) for the 
competitive season. At the same time, priority should 
be given to the improvement of more significant types 
of motor abilities and to the selection of training means 
that are similar to the competitive exercise in form and 
content. This approach will contribute to the maximum 
manifestation of the volleyball player’s entire motor 
potential in the process of playing activity. Along with 
this, further studies are required to experimentally test 
various options for constructing the process of preparing 
volleyball players (girls) for the playing season. It seems 
that it is necessary to pay more attention to the development 



241

2021

04
of training means for the development of those muscle 
groups that are directly involved in the implementation 
of the volleyball technique elements. This will help to 
improve the techniques effectiveness and prevent injury.

Conclusions
1. In the preparatory period of the annual training cycle, 

it is advisable to devote more time to the development 
of the motor abilities of volleyball players (girls), 
which are more significant for successful game activity 
(speed, speed–strength, dexterity and coordination). It is 
advisable to improve endurance in combination with the 
development of other motor abilities and in the process of 
technical and tactical improvement. 

2. In the process of physical training of volleyball 
players (girls), it is advisable to use as many training 
means, which are similar to the basic techniques of 
playing volleyball in terms of spatio–temporal and 

dynamic characteristics, as possible. During the reaction 
speed development in volleyball players (girls), it is 
recommended to use movements that are similar to those 
of competition in form and muscle coordination.

3. Weighted movements contribute to the development 
of intermuscular coordination and allow to quickly form 
the correct idea of the motor action being trained. The 
method of combined impact is advisable to be used in the 
context of sequential and parallel impact on the physical 
and technical fitness of athletes.
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