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INTRODUCTION

The issue of specific efficiency of 10-12-year-old volleyball players is highly relevant in
modern training methodology. The control and optimization of motor abilities in adolescents
is complex and requires a detailed study of numerous factors that significantly correlate with
athletic performance and can be developed and improved through training means and
methods. Clarifying the problem in the present dissertation work has important theoretical
and practical significance, providing an opportunity to make strategic decisions for the
continuous updating of training interventions with the main goal of developing the specific
work capacity of young volleyball players. On the other hand, the synchronization of
combining "the useful with the enjoyable" is a skill of sports specialists, from which the seed
of inspiration sprouts in young volleyball players and their aspiration for growth in the
ladder of volleyball success.

CHAPTER I. THEORETICAL FOUNDATIONS OF THE STUDY

According to T. Yancheva (2004), "modern sports require personalities. The higher the
development of a sport and its athletic achievements, the more complex and detailed the
problems faced by coaches and athletes in the process of preparation and competition. Elite
sports impose extremely high demands on athletes regarding the precise regulation of
actions, states, behavior, and efforts because athletic performance is the result of the
comprehensive manifestation of the individual." Furthermore, "the pursuit of perfection and
harmony" in volleyball defines the significant place of this spectacular team sport in the
cultural life of society (Hristova Serafimova, V., 2015).

"When performing physical exercises, people master their own nature" (Ponomarev, N.,
1971). Young people obtain "functional satisfaction" from engaging in various physical
exercises. This means that the more they engage in sports, the greater their need for
systematic activities will be (Rachev, K., 1999).

I.1. Morphological, physiological, and psychological characteristics of the pubertal
age

In sports science, it is emphasized multiple times that the effect of training on the
adolescent body will be higher if the training means and methods are applied in accordance
with the sensitive periods of human motor function. The biological phase of sexual
development in adolescents, known as "puberty,” is highly important in terms of the overall
transformation of the child's body. Significant changes in physical development occur, the
nervous system and psyche are influenced, and organs and systems undergo complete
differentiation. During puberty, quantitative and qualitative changes occur (increased
muscle mass, bone length, internal organs, etc.), the pattern of sexual dimorphism is
determined, the reproductive system develops, and secondary sexual characteristics
emerge. This phenomenon is referred to as the "pubertal growth spurt” (Tanner, M., 1962).



The pubertal age is defined as a "difficult age" in which the child's body transitions into
that of a mature (adult) individual from a psychosocial adaptation perspective (including
self-affirmation in life), biological changes, and hormonal reorganization. This period is the
most responsible and critical because adolescents shape their worldview and turn to the
world. If the first seven years are attributed to the home, here the sports educator also plays
a leading role in shaping the upbringing. Puberty is characterized as a constant, prolonged,
and long-term stress, and many authors believe that it should not be avoided but rather
artificially provoked and mastered, turning it into a weapon for education and preparation
for life (Bahchevanov, D., Zhelyazkov, Zh., 1991).

Many authors pay attention to the differences in the individual physical development of
adolescents (heterochrony) - acceleration (accelerated rates of development) and
retardation (delayed rates of development). As a result, the development of adolescents does
not always correspond to the standard characteristic of a specific chronological age (Arestov,
Yu., 1968, Motylyanskaya, R., 1961, Savov, S., 1975, etc.). Heterochrony refers to the
difference between the calendar age (year, month, day) and the biological age, which
provides information about the actual level of morphofunctional development of adolescents
(Bratanov, B., 1974, Pilich, S., 1968, Shnalel, G., 1961).

The relevance of issues related to children and youth sports is constantly increasing. The
interest of sports educators, psychologists, physiologists, and the general public in physical
education and sports training for the younger generation is due to the role they play today
in the overall development of individuals and the preparation of reserves for high-level
sports.

According to K. Rachev (1999) and other authors, the organization of the educational and
training process with young athletes, teaching methods, selection of training means, volume,
and degree of load should be based on age-related regularities and the development of
children, as physical exercises have a constructive effect only when applied in accordance
with the capabilities of the growing organism. Further improvement of the system for
comprehensive control is necessary, with detailed control related to age requirements,
sports qualification, and specific characteristics of the competitive activity. On the other
hand, "the problem of control, assessment, and optimization of sports training is extremely
important, but due to its complexity, it is solved at different levels, both in individual
countries and in different sports" (Borukova, M., 2014).

A. Krestovnikov (1951), A. Korobkov (1953), V. Farfel (1961), and others have found that
the frequency of movement reaches its maximum development around the age of 12-13. The
earlier manifestation of speed compared to other motor qualities is explained by the
inherent plasticity and mobility of the nervous processes in the child's organism. According
to R. Motylyanskaya (1963), "short-term speed exercises correspond to the abilities of the
cardiovascular system of adolescents and do not impose excessive demands on the growing
organism."



As early as 1948, researcher I. Yablonovsky established that "at the age of 8-9, speed
decreases, and at 10-12 years old, adolescents enter their most favorable period for
increasing speed.”

Children easily perform jumping exercises and exercises requiring speed and agility.
These exercises are vital for them because they delay the ossification of the epiphyseal
cartilage of long bones, thus increasing the potential for continued development in the young
organism. V. Yakovlev (1965) believes that "the most accelerated rates of natural
improvement in agility coincide with the early and middle school age (7-8 to 12-13 years
old)."

"The modern sedentary lifestyle of adolescents is in contradiction with the physiological
needs of the body for physical activity, and its absence leads to increased morbidity and a
decrease in academic and labor performance" (Mitreva, B., 2015). Furthermore, due to the
deepening sedentary behavior and high mental load, the process of education and training
is associated with maintaining health (Bozhkova, A., 2007).

I.2. Volleyball as a means for the harmonious development of the adolescent body

Volleyball is a sport that comprehensively develops all motor qualities, positively
influences the psyche, and builds good personal and interpersonal relationships. The game
is characterized by continuously changing and unexpected situations that require rapid
creative solutions and inventiveness. It brings about many emotional experiences that need
to be controlled in order for athletes to respond adequately in each critical situation. This
develops analytical abilities, aids in making quick and accurate decisions, enhances
operational thinking and mental activity, as well as fosters valuable moral virtues.

Sports pedagogy practice shows that the initial steps towards elite sports, early training
and sports specialization, and the selection of young promising athletes play a significant
role in achieving great sporting results on a global scale. Modern volleyball continuously
"rejuvenates” the Olympic age of athletes and their international achievements, which places
a strong emphasis on raising the requirements for the younger generation and their level of
specific performance capabilities.

According to St. Dimitrov (2005), "every athlete carries some potential within them, and
the sports educator is the one who should take responsibility for creating the best possible
conditions for this potential to be energized and manifested, in accordance with the age
sensitivity of adolescents."

Volleyball is characterized by increased demands for the manifestation of speed abilities
- the ability to execute technical elements and game strategies, individual actions, or
movements on the court at a high speed in minimal time. In sports games, including
volleyball, "speed of thinking" is considered a form of speed - the maximum speed of
operational thinking to choose the appropriate action in specific situations (Bachvarov, M,
2000).



I.3. The Nature of Sports Training for 10-12 Year Old Volleyball Players

According to Kr. Rachev (1999), optimizing the means, methods, and main content of the
educational and training process for young athletes is one of the main problems in
contemporary scientific research in the field of sports.

The age of 11-12 is a period during which the differentiation of motor abilities intensifies,
and the first signs of individuality become apparent. It is during this age that boys begin the
narrow specialization into specific positions in volleyball.

According to Antonova, V. (2015), "by engaging naturally with the imagination, abilities,
and interests of children, physical education and sports will contribute to their full physical,
intellectual, and personal development, as well as the formation of practical skills in
adolescents.”

The dynamic nature of team play in volleyball requires a high level of development in
terms of speed, jumping ability, agility, speed-strength endurance, and flexibility in a
harmonious combination.

Speed is one of the most important qualities of a volleyball player. Without speed,
effective defensive play, retrieving tipped balls, providing blocking and spiking, timely
formation of a block, and executing various attacking combinations—playing different balls
that vary in direction, height, distance from the net, and flight speed—are all impossible.

It has been repeatedly established in scientific research that the age of 10-12 is sensitive
and suitable for the development of speed. Therefore, systematic and methodically correct
work should be done to develop and improve the speed qualities of future volleyball players.
In this regard, speed exercises should constitute a significant part of the overall physical
training. When viewed through the prism of volleyball, exercises that develop speed in direct
connection with technique and tactics are particularly beneficial for young athletes. It is
recommended that these exercises be performed within the boundaries of the court to
promote simultaneous development of spatial orientation.

"The interval-variable method is suitable for developing speed in volleyball players. With
this method, the load is maximal but short-term, ranging from 5 to 20 seconds. The frequent
change of efforts is an excellent training tool that allows for a high-frequency impulse to be
maintained in the working muscles for a longer period, up to 20 seconds" (Tsv. Zhelyazkov,
1998).

Volleyball requires excellence in terms of "technique" in handling the ball, which
inevitably speaks to an exceptionally high level of agility development. Just like speed, agility
is sensitive during the 10-12-year-old period. Several authors associate agility with
increased accuracy of perception (sense) of movements in space and time.

In scientific literature, coordination is often described as part of the motor quality of
agility. According to Brestnichki, G. (2017), "coordination is necessary for better body
control and execution of refined, rational, and precise movements. It is of utmost importance
in team sports, where coordination with the ball, teammates, and opponents is required.”



The complexity of the volleyball game explains the resulting tasks for individual, group,
or team decisions with the execution of specific motor actions and quick transitions to new
decisions and actions. In the early stages of training, the development of general agility is
necessary, gradually transitioning to specific agility, which is crucial in the conditions of
developing specific efficiency in 10-12-year-old volleyball players.

1.4. Hypothesis of the dissertation

The hypothesis we are testing states that the specific efficiency of the athletes will
significantly improve through the implementation of a scientifically-based methods with a
focus on speed and agility training in the training process of 10-12-year-old volleyball
players. We believe that this approach will lead to increased effectiveness and athletic
achievements among the youth.

CHAPTER II. OBJECTIVE, TASKS, METHODOLOGY, AND ORGANIZATION OF THE
RESEARCH
II.1. Objective and tasks of the research

The objective of this study is to enhance the specific efficiency of 10-12-year-old
volleyball players through the implementation of an adapted volleyball methodology with a
focus on speed and agility training in the training programs, taking into account the age-
specific characteristics of the participants.

To achieve this objective, we have set the following tasks:

1. Conduct a literature review to explore the state of the research problem. Develop a

questionnaire and a test battery for the studied sample.

2. Determine the level of awareness, attitudes, and opinions of sports coaches towards
the implementation of an adapted volleyball methodology with a focus on speed and
agility training in the training programs of young volleyball players.

3. Assess the average level of development and variability of the studied indicators in
10-12-year-old volleyball players through a preliminary and main pedagogical
experiment.

4. Develop a volleyball methodology with emphasis on speed and agility training that is
suitable for implementation in the training programs of 10-12-year-old volleyball
players.

5. Identify existing interdependencies among the studied indicators in 10-12-year-old
volleyball players.

6. Determine the effect of the implemented adapted methodology in the volleyball
training programs for 10-12-year-old volleyball players.



I1.2. Subject, Object, and Sample of the Research

The subject of the research includes anthropometric indicators, motor qualities, their
comprehensive nature, and their manifestation in various forms during volleyball training,
as well as elements of volleyball technique studied in the training process of sports clubs
involving boys aged 10-12 years.

The object of the research in the dissertation work is the specific functional capacity of
boys aged 10-12 years who actively participate in volleyball in a sports club.

Due to the nature of the applied comprehensive research methodology and the
demonstrated results during the initial testing in five leading youth volleyball clubs in our
country, we distinguish the following two groups of participants:

1. Participants in the I-stage - preliminary pedagogical experiment (PPE), totaling 56

boys aged 10-12 years, engaged in volleyball in 3 sports clubs, including:
e 11 boys from VC "Victoria" Plovdiv;
e 32 boys from VC "Lyulin" Sofia;
e 13 boys from VC "Arda" Kardzhali.

Participants in the II-stage - main pedagogical experiment (MPE), consist of 36 boys aged
10-12 years. Out of these, 21 boys from VC "Levski Sofia" have been selected as the
experimental group (EG) who are being trained under the guidance of the doctoral candidate
using a modern methodology with emphasis on speed and agility, suitable for
implementation in training programs for 10-12-year-old volleyball players, aimed at
improving their specific performance (see Appendix No. 6). The control group (CG) includes
15 boys who are athletes of VC "Minyor" Pernik and are following a commonly accepted
training program for sports clubs. At the end of the experiment, this group is re-evaluated
using the same test battery for the purpose of comparative analysis.

I1.3. Research Methodology

The present study covers the period from April 2015 to March 2023.

To achieve the goal, an experimental methodology was developed to enhance specific
performance with emphasis on speed and agility in 10-12-year-old volleyball players. This
methodology is described in detail and illustrated in the dissertation and Appendix No. 6.

The overall research utilized the following scientific research methods:
I1.3.1. Study and analysis of specialized scientific and methodological literature

(including internet research).

I1.3.2. Survey research.



To examine the opinions of 22 sports pedagogues actively involved in coaching young
volleyball players in sports clubs in Bulgaria, Italy, and France, a survey questionnaire
(Appendix No. 1) consisting of 16 closed-ended questions was developed. The responses
were processed using alternative analysis to determine the relative proportions of the
respective answers. Additionally, the website www.polldaddy.com was used as a program to
process the results obtained from the survey research.

I1.3.3. Anthropometry (Table Ne1 and Figure Ne2).
I1.3.4. Sports-pedagogical testing (Table Ne1 and Figure Ne2).

Table Ne1. Measured indicators in the current study

Ne | U3BMEPBAHH INIOKA3ATEJ/IN MEPHHU TOYHOCT HA TIIOCOKA HA
EAUHULNK | U3MEPBAHE HAPACTBAHE

1. | JBb/KHHA HA TAA0TO (P'BCT NpaB) cM 1 +

2. | TesecHa maca (Terio) KT 1 +/-

3. | PbCT c o6TerHara pbKa (pasrer) ™M 1 +

4. | UHgekc 3a oxpaHeHocT (BMI) HHJAEKC 0,01 +/-

5. | baraHe 18 m cekK 0,01 -

6. | CTpaHMYHO NPUABUKBaHEe 6poi 1 +

7. | CnanomMHo 6AraHe ceK 0,01 -

8. | CoBasika ,9-3-3-9M" cekK 0,01 -

9. | IloACKOYHO IpUJBHKBAaHe cekK 0,01 -

10. | BepTukaseH oTckok (A u B) cM 0,1 +

11. | XBBbpJ/IsiHE HA IUTBTHA TONKA M 0,1 +

12. | Noackouu ,Aama” Gpoi 1 +

13. | CnenududeH 1aGUPUHT ceK 0,01 -

14. | JuHaMHYHa I'bBKABOCT Ha Tpyna (no E. ®aiimman) 6poii 1 +

15. | TbpKa/isgHe Ha TONKa B 6erom 18 m ceK 0,01 -

16. | BaraHe c Apu6ba 18 m ceK 0,01 -

17. | llogaBaHe Ha TONKa C ABe pblie oTrope - ,IlogaBaHe B Gpou 1 +
1eJj Ha cTeHa”

18. | llogaBaHe Ha TOIKa C ABe pbLe oTrope - ,llogaBaHe B Gpou 1 +
1eJ1, B 6JIM30CT 0 MpekaTa”

19. | llosaBaHe Ha TONKa C ABe pblie 0TA01y - ,JlosaBaHe B Gpoi 1 +
e Ha cTeHa”

20. | MlogaBaHe HA TONKaA C ABe pbue oTaojy - ,IlogaBaHe B Gpoi 1 +
1eJ, B 6JIM30CT A0 MpexKaTa”

21. | JosieH ML eB HaYaJIeH yaap Gpoi 1

22. | TopeH ML eB Ha4YaJIeH ygap 6poit 1

23. | 3a6uBaHe MO MOCOKA HA 3aCWJIBaHETO - ,3a6uBaHe OT 6poit 1 +
30Ha N24 no npaBara”

24. | 3a6uBaHe MO MOCOKA HA 3aCWJIBaHETO - ,3a6uBaHe OT 6poit 1 +
30Ha N24 nmo auaronasna”

25. | 3a6uBaHe MO NMOCOKA Ha 3aCUJIBaHETO - ,3a6GuBaHe OT 6poit 1 +
30Ha N2 no npaBara”

26. | 3a6uBaHe MO NMOCOKA Ha 3aCUJIBaHeETO - ,3a6GuBaHe OT 6poit 1 +
30Ha N°2 nmo aAnaronasna”
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I1.3.5. Pedagogical observation

Pedagogical observation is used to obtain direct and reliable information about the
overall progress of the conducted experiment. Specially designed protocols (Appendix 2)
were used to record all tested individuals - the study participants in the preliminary and
main pedagogical experiments (a total of 92 boys from 5 volleyball clubs).

I1.3.6. Pedagogical experiment

The pedagogical experiment was conducted to assess the impact of the experimental
methodology on the participants. It involved implementing the specific training program
focusing on speed and agility in 10-12-year-old volleyball players from the experimental
group (EG), who trained under the guidance of the doctoral candidate in modern
methodology. The control group (CG) followed a conventional training program commonly
used in sports clubs. At the end of the experiment, both groups were re-evaluated using the
same test battery for comparative analysis.

I1.3.7. Mathematical and statistical methods for data processing:

 Analysis of variation - to determine the mean levels and variability of the measured
indicators for each observed group, by calculating the mean value (Xsr), standard deviation
(S), and coefficient of variation (V%). To provide a more comprehensive characterization of
the mean level and dispersion (according to Y. Brogli, L. Petkova, 1986), additional statistical
measures such as minimum value (Xmin), maximum value (Xmax), range (R), skewness (As),
and kurtosis (Ex) were also used.

e Correlation analysis - to establish the strength of the relationship between the
investigated variables within each observed group.

e Comparative t-test (Student's t-test) - to assess the practical difference between the
experimental group (EG) and the control group (CG), Cohen's d coefficient was used.

 Index method - Body Mass Index (BMI) was calculated as an index of body mass.

I1.4. Organization of the research

The overall organization of the research was conducted in four main stages, as outlined:

Research Work Plan

[. Literature review. Survey. Formulation of research hypothesis, objectives, and tasks.
April - September '15

II. Development of a test battery. Preliminary pedagogical experiment. Methodology
development. October '15 - August '16

[II. Main pedagogical experiment - Stage 1 and Stage 2. Mathematical and statistical
processing of collected data, visualization, and analysis of results. September '16 - December
17

IV. Preparation of the dissertation. Implementation of dissertation defense procedures.
January '18 - March '23 Official defense of the dissertation. June 28, 2023.
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CHAPTER II1. ANALYSIS OF RESEARCH RESULTS
II1.1. Analysis of the Results from the Survey

During the period from April to May 2015, a survey was conducted involving 22
volleyball specialists engaged in coaching activities with young athletes from 14 leading
international volleyball clubs with traditions in the sport, including Bulgaria, Italy, and
France. The participating clubs were as follows:

e 10 clubs from Bulgaria: "CSKA," "Levski," "Slavia," and "Lyulin" Sofia, "Maritza" and
"Victoria" Plovdiv, "Arda" Kardzhali, "Minyor" Pernik, "Zvezdets" Gorna Malina, and
"Bozhur Volley" Bozhurishte.

e 2 clubs from Perugia, Italy: "Palavolo Perugia" and "Asd School Volley Perugia."

e 2 clubs from France: "Amiens longueau metropole" in Amiens, Picardy region, and
"CASE Volleyball Club" in Saint-Etienne, Rhéne-Alpes region.

To survey the opinions of sports pedagogues, a questionnaire was developed consisting
of 16 closed-ended questions (Appendix 1), of which 13 specifically relate to the problem of
interest and are extensively analyzed in the dissertation. The results of the conducted survey
are graphically represented in the form of figures for better clarity and comprehensibility
using Microsoft Excel software (from Fig. 3 to Fig. 15). In this study, we will focus on six of
these figures.

Through this scientific-applied research, we believe that by gathering the opinions of
sports pedagogues actively practicing as coaches among young volleyball players, we can
contribute to identifying existing areas for improvement in the management of the
educational and training process for 10-12-year-old volleyball players.

In our view, the expected results arising from the nature of the applied scientific
approach and the specialization of the participants are valuable resources and tools in the
process of improving the educational and training methodology for young volleyball players.

Based on the responses obtained from the survey, we can summarize the following:
e [tis advisable to conduct 3-4 or more training sessions per week with a duration of over
75-90 minutes for this age group.

34 TPEHHPORIM CEMEFHO 68%
3%

i 5-6 TPEHHPOBIH CEMIHO W
noBege W 75 - 90 MuHyTH

W 1-2 TPEHHPOBIM CEAMEFHO o105 - 120 MiyTH

W Hap 120 mesrrymi

0%

Durypa Neb. Harnacu 3a npojih CT Ha TP npu 10-12

Diarypsa NoS. Haraso 3 noc H T Tpadmr

Py 1012 Foyprumim NOapacTEmm TOMLLINA BONEABOMMCTH
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« It is beneficial for 15-30 minutes of each training session to be focused on developing
the motor skills of the young athletes.

 According to 95% of the surveyed specialists, in the educational and training process of
10-12-year-old volleyball players, it is best to emphasize the development of motor skills
such as speed and agility.

1530 MuHyTH OT TREHMPOBKATS

= Bupanna AouRoCT

i 10-15 My T OT TPeHapomaTa
= Cia, HIAPLATHBOCT,
rREKABOCT

i He e neobogamo ga ce = He e neobxoamme
AKUEHTMPA BL{Y PIIBHTHETO Ha ChOGPATHBANE © BEIPACTTE
ABHTATENMA KICCTED B Ta0M
BuL3pact

Durypa Ne10. 3a Ha KO 0T FPYIM ABHIATEANN
KAMECTH BRIPACTTA 10-12 roANHMN € € IPHOPHTETHO SHACHIeT

Durypa Ne7. Harnao 3a obem pabora 3a pa:
KavecTsa npu 10-12 rogmusm oneRBamcTH

» The work on developing motor skills has a positive impact on volleyball skills, and vice
versa - specific exercises to master volleyball techniques positively affect the development
of motor skills in young athletes.

e According to 91% of specialists, volleyball exercises with a ball have the strongest
influence on the development of agility and coordination in 10-12-year-old athletes.

» The quality of speed is most strongly influenced by exercises to improve volleyball skills
such as overhead and underhand passing.

llosasane ¢ Ase puue

HI0BKOCT M KOOpAMHAUMA orrope/ oTaoay wanpea

“OBbp3auna
@ llosasane ¢ Ase puue /eana

PBKa € nprIeMABane

M CHIA, MIAPBAUIHBOCT,
rbEKaABOCT

w Havaaen yaap / sabusane /
Gaokana

91% Durypa Nel4d, P
ymenus n G npn 10-12 6 cTH

DurypaNe13. P Mexay ABMIATC/IHH KavecTsa u
sosaeit6oanara pabora ¢ Tonka npu 10-12 roagumnm noapacrsamm

II1.2. Analysis of the Results from the Preliminary Sport-Pedagogical Testing

In the period from October 2015 to February 2016, a preliminary pedagogical
experiment (PPE) was conducted involving 56 boys aged 10-12 years who were engaged in
volleyball in 3 sports clubs from different cities in Bulgaria: VC "Viktoria" Plovdiv, VC
"Lyulin” Sofia, and VC "Arda" Kardzhali.

II1.2.1. Anthropometric Characteristics of the Participants in the Preliminary
Experiment
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The analysis of the established mean values and variability of anthropometric indicators
in 10-12-year-old volleyball players from the preliminary sport-pedagogical experiment
(Table No. 4) allows us to summarize that with regard to indicators No. 1 "Height standing"
and No. 3 "Height with an extended arm (wingspan),” the sample is highly homogeneous.
Larger differences are observed in indicators No. 2 "Body mass (weight)" and No. 4 "Body
Mass Index (BMI)," which are considered relatively stable for the examined group.

Table No. 4: Mean level and dispersion of anthropometric indicators in the boys from the preliminary experiment

_n | Xmin | Xmax | R X | S | V% | A Ex |
137 180 43

56 15641 | 1007 | 644 | 030 | -0.68
56 | 30 76 46 4743 | 1020 | 2151 | 072 | 036
56 | 180 | 232 52 | 20186 | 1262 | 625 | 029 | -067
56 | 1384 | 264 | 1256 | 1921 | 312 | 1622 | 061 | -0.09

II1.2.2. Mean Values and Variability of Motor Fitness Indicators in Boys from the
Preliminary Experiment

The analysis of the obtained results from the preliminary sport-pedagogical experiment
(Table No. 5) provides us with grounds to summarize that for two of the studied motor
fitness indicators (No. 8 "Shuttle run 9-3-3-9m" and No. 10A "Maximal reached height"),
there is little dispersion of values, while for all other indicators in this group, the sample is
relatively homogeneous.

Regarding the distribution shape, the results do not exceed critical values, meaning that
the distribution is symmetrical and has normal kurtosis.

Based on the obtained information for assessing the level of specific physical fitness of
the examined group, we can conclude that the selection of parameters in the test battery is
adequate for implementation in 10-12-year-old volleyball players.

Table No. 5: Mean level and dispersion of motor fitness indicators in boys from the preliminary experiment.

LN Xmin | xmax LR X ]S | V% As ] Ex
56 3.25 5.67

Ne5. Bsairane 18 m 242 | 444 0.55 | 12.30 | -0.02 -0.27
Ne6. CTpaHM4YHO

NnpuABH>KBaHe 56 12 17 5 14.41 1.55 | 10.73 0.16 -0.99
Ne7. C/1a/iIoMHO GsiraHe 56 3.78 8.02 424 | 541 0.86 | 15.96 0.48 0.76
Ne8. CoBanka

»9-3-3-9 Mm“ 56 7.69 10.93 3.24 | 9.03 0.80 8.84 0.61 0.12
N29. [loaCKO4YHO

NpUJBHKBaHe 56 6.04 9.22 3.18 | 7.39 0.89 | 11.99 0.50 -0.73
Ne10 A. MakcumMaiHO

JOCTUTHATa BUCOYMHA 56 207 274 67 | 236.45 | 17.72 7.50 0.42 -0.63
Ne10 B. BepTukasieH

OTCKOK 56 20 54 34 3459 | 7.83 | 22.65 0.44 0.01
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Ne11. XBBpJ/iiHe HA
IUTbTHA TOIKa 56 4.7 8.6 39 6.50 1.07 | 16.54 0.21 -0.95
Ne12, IToackonu ,Aama“ 56 17 39 22 28.53 | 4.68 | 16.40 | 0.324 | 0.045
Ne13. CnenudpuyeH
JIAGMPUHT 56 5.9 8.81 291 | 7.52 0.84 | 11.16 | -0.19 -1.11

Ne14. ilmHaMU4YHA
I'bBKABOCT Ha Tpyna 56 14 26 12 20.12 | 2.85 | 14.15 -0.2 -0.47
Ne15. TbpkasiHe Ha
TONKA B 6eromM 56 5 8.87 387 | 7.17 1.12 | 15.65 0.09 -1.16

Ne16. Barane ¢ Jpu6ba 56 4.02 8.43 441 | 5.89 1.09 | 18.51 0.51 -0.47

II1.2.3. Mean Values and Variability of Sport-Technical Preparedness Indicators in
Boys from the Preliminary Experiment

Analyzing the results regarding the indicators of sport-technical preparedness from the
preliminary pedagogical experiment (Table No. 6), we can summarize that significant
dispersion of values is observed in 10-12-year-old volleyball players for the studied
indicators. This can be attributed to the limited accumulated experience of the young
athletes and the coordination complexity of the elements in volleyball technique.

The average achievements in 10-12-year-old volleyball players range from 4-5 successful
attempts out of 10 possible for all the studied technical indicators.

Interestingly, despite their young age, some boys from the examined group do not
encounter difficulties in performing 4 of the volleyball techniques (including No. 19
"Underhand passing against the wall") and have almost complete success in testing for the
remaining 6 indicators (Xmax = 8-9).

This summary allows us to assert that it is possible to work on developing the entire
arsenal of technical and tactical skills in volleyball game with 10-12-year-old players.

Table No. 6: Mean level and dispersion of sport-technical preparedness indicators in boys from the preliminary

experiment
o min | xmax | R | X | S | V| As | b

Ne17. I[logaBaHe OoTrope B 1eJ

Ha CTEeHa 56 1 9 8 4.5 2.34 | 5190 | 047 | -0.77
Ne18. [logaBaHe oTrope B LeJ

A0 Mpe>aTa 56 2 9 7 4.93 2.27 | 46.08 | 0.27 | -1.23
Ne19. [logaBaHe OTA0J1y B LieJI

Ha CTeHa 56 0 10 10 5.25 242 | 46.12 | -0.01 | -0.69
Ne20. [logaBaHe OTA0J1y B LieJ1

A0 MpeXkaTa 56 0 8 8 439 | 190 | 43.34 | 0.08 | -0.56
Ne21. /loJieH 1ML €B HAYaJ/IeH

yAap 56 0 9 9 432 | 2.10 | 48,56 | -0.17 | -0.29
Ne22. T'opeH /1MLeB HaYaJIeH

yAap 56 0 9 9 5.09 | 2.38 | 46.84 | -0.28 | -0.84
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Ne23. 3a6uBaHe OoT 30Ha N24
Ne24. 3a6uBaHe oT 30Ha N24

1 9 8 4.7 1.73 | 36.75 | 0.09 | -0.51

0 10 10 | 4.05 | 2.42 | 59.58 | 0.44 | 0.26

56
56

Ne25. 3a6uBaHe oT 30Ha N22

Mo npasaTta 56 1 10 9 4.75 2.20 | 46.34 | 0.47 | -0.07
56

Ne26. 3a6uBaHe oT 30Ha N22

10 JHaroHasia 0 10 10 4.56 2.56 | 56.40 | 0.07 | -0.91

I11.3. Analysis of Results from the Main Sport-Pedagogical Testing

The main pedagogical experiment (MPE) was conducted from September 2016 to June
2017, involving 36 volleyball players aged 10-12 years. Out of them, 21 boys from VK "Levski
Sofia," who are being trained under the guidance of a doctoral student specializing in modern
volleyball methodology with a focus on speed and agility, aimed at improving the specific
performance of the young athletes, were assigned to the experimental group (EG). The
control group (CG) consisted of 15 boys from VK "Minyor" Pernik, who followed the
commonly accepted training program for sports clubs.

Prior to the start and at the end of the 2016/2017 sports season, three training sessions
were allocated for conducting the tests with the EG and CG.

The obtained results were processed using variation analysis and specialized computer
programs such as SPSS and Microsoft Excel.
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"The figures from #22 to #25 present the data from the calculated values of the
anthropometric indicators obtained through the variation analysis of the "baseline" (initial)
testing of the participants in the main pedagogical experiment. The mean values of indicators
#1 "Height in a standing position," #3 "Arm span,” and "Body Mass Index" are higher in the
boys from the experimental group compared to those from the control group. As for indicator
#2 "Weight," no significant differences in the mean values are observed between the two
groups.”
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The analysis of the established mean values and variability of anthropometric indicators
in the volleyball players from the main sport-pedagogical experiment allows us to
summarize that the sample is highly homogeneous regarding the indicators of "Height,"
"Wingspan," and "Body Mass Index (BMI)." The attribute of "Body Mass (Weight)" is
determined to be relatively stable for the examined population, which is supported by the
analysis of the results from the preliminary experiment.

II1.3.2. Average values and variability of indicators for physical fitness among the
examined volleyball players

The group of indicators providing information about the achieved level of physical fitness
among the examined 10-12-year-old volleyball players is presented in Figures 26 to 29.
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By comparing the two samples of boys from the main sports-pedagogical experiment, we
observe that in terms of the measured indicators of physical fitness, the control group shows
homogeneity in 4 out of 12 tests, while the experimental group shows homogeneity in only
two tests. In all other indicators, the values of both teams do not fall within the stability zone
and are considered relatively homogeneous, with variation coefficients ranging from 10.24%
to 21.34%. These findings indicate relative stability for the examined population.

17



” "
NeS. Barane 18 3 | 'l 5.02 No5. Barame 18 m | () 13,49
N6, CTpanmano... q J1a Ne6, Crp | 12.07
NeT. Caaaommo Garane | J‘l 577 No7. Cranosno Ssrame | [ Y
NeB. Comanwa"9-3:3:9" | Jo.82 NoB. Conaana “9-3-3-9° | LI 7.72
Nedh, Tloackonmne... ,l‘ 7.52 NeD, o S 1037
Ne1OA. Mﬂﬂﬂlﬂﬂ-‘“b---_ i Jana Ne1OA. Haxcuna.-nm.‘muﬁun.... = 7.28
Ne10B. Beprukanen otexok | Jao0.e7 Xep Nel0B, Bep orcuo | J20.68 -
Nell. Xobpaane nasTHa ... .il 603 Nel 1. Xebpaane nasvna Tonka 1328 )
Ne12. Moackoun “aama” | V334 Ne12. Moaexomn "aava™ | L 14.12
Ne13. Cneumdrien... __J“‘ LR T e — [P PP
NeL4. flumamcana.. " )2z N L4, [lmamutng FeEKanocT wa Tpyna L B
Ne15. Tupxanane na ronka... J,' .89 Ne15, Tepkassne na Tonka » Gerom 18 m T eas
Ne16. Barane c apubna | Js.59 } ) ) 2 ) Ne16. Barane ¢ Apnta I 1208
0 50 100 150 200 250 ;1 10 s 20 s
PuzypaNe28 Cpednu i Hanokasameaume sadsuzamennazodnocmnpu PuzypaNe29 Bap Ha Aume 3a deuzame.ana zodnocm npu
Mmomyemama om KI'

Mmomyemama om KT

It is interesting to note that homogeneity regarding indicators No. 8 "Serving 9-3-3-9 m"
and No. 10A "Maximum achieved height" is observed in all five tested teams of 10-12-year-
old boys from the preliminary and main pedagogical experiment.

The average values of the examined indicators in the experimental group (EG) and
control group (CG) are close, with the exception of indicators No. 10A, No. 10B, and No. 14,
where a more significant difference is observed. In terms of "Maximum achieved height" and
"Vertical jump," the team from "Levski Sofia" has an advantage, while in terms of "Dynamic
trunk flexibility," better results are recorded among the boys from "Minyor" Pernik.

I11.3.3. Average values and variability of indicators for technical preparedness among
the examined volleyball players

Figures 30 to 33 present the calculated values of the sport-technical indicators during
the initial testing of the volleyball players from the main pedagogical experiment.
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By comparing the two samples of examined individuals from the main pedagogical
experiment regarding the indicators reflecting the dynamics of technical abilities, we can
summarize that the control group of boys is more homogeneous and has a moderate
dispersion in a larger number of indicators (9 out of 10) compared to the experimental team
"Levski Sofia".
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Unlike the examined teams in the preliminary stage of this study (mean = 4-5), the
average achievements in the experimental group range from 4 to 6 successful attempts out
of 10 possible, while in the control group, the volleyball players reach an average of 7
successful attempts, particularly in the indicators for "Overhead Passing to the Wall and to
the Net" (No. 17 and No. 18).
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The average values of 9 out of 10 volleyball indicators are higher in the boys from the
control group compared to those from the experimental group, indicating that the players
from VC "Minyor" demonstrate greater confidence in performing technical maneuvers
during the initial testing.

[t is important to note that the athletes from VC "Minyor" have the least dispersion in the
values of volleyball preparedness indicators during the initial testing compared to all the
examined youth teams in this study - the three teams from the preliminary experiment and
the experimental VC "Levski Sofia." This indicates a good choice of control sample.

II1.4. Correlation analysis of the examined test indicators.

After analyzing the correlation matrix and correlation-structural models (Figures 34 to
39), we can confirm the assertion of sports science that the performance of technical
volleyball skills above the net is closely dependent on the development of anthropometric
indicators No. 1 "Height" and No. 3 "Flexibility".

Interestingly, the "Body Mass Index" (No. 4 BMI) has the highest number of significant
connections (a total of 7) with the indicators of physical fitness, even though it does not show
a significant relationship with any of the indicators of technical preparedness.

The structural model between anthropometric indicators and sport-technical
preparedness in 10-12-year-old volleyball players is not well balanced - indicators from No.
17 to No. 21 do not show significant connections with any of the anthropometric indicators.
Indicator No. 14 "Dynamic trunk flexibility" from the group of physical fitness indicators also
does not correlate significantly with any anthropometric characteristic.
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Among the technical indicators, the greatest number of significant connections (a total of
8) is observed between No. 22 "Upper frontal initial strike" and No. 23 "Spiking towards the
strengthening zone - Spiking from Zone No. 4 straight." The lower frontal initial strike (No.
21) has the weakest interaction with the other examined sport-technical indicators.
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Figure N238 presents the significant correlations between anthropometric indicators and
sport-technical preparedness in 10-12-year-old volleyball players. Immediately noticeable
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is the imbalance in the structural model, as
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3 indicators from Ne17 to Ne221 do not show
' significant relationships with any of the
anthropometric indicators. Regarding the "Body
Mass Index" (BMI), there is a substantial
difference compared to the interaction of
anthropometric characteristics with indicators of
. , physical fitness. From the analysis of the results, it
‘ becomes clear that the Ne4 BMI does not exhibit a

significant correlation with any of the indicators

_____ of technical preparedness.
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Upon detailed examination of the results, we
can conclude that anthropometric indicators have
a weak influence on the performance of technical
skills in volleyball, specifically in controlling the
ball with both hands from above and below, which
are of primary importance in the training of 10-
12-year-old boys. This provides us with an
additional impetus to decide that anthropometric
indicators (from N2l to Ne¢4) should not be
prioritized in the growth of results in the current
study.

Upon detailed examination of the correlation-
structural model presented in Figure N239, it
should be noted that each indicator of physical
fitness shows a more significant relationship with
one of the technical preparedness groups in 10-
12-year-old volleyball players. Out of the seven
presented connections, indicator Ne26 "Spiking
from Zone Ne2 along the diagonal" stands out with

4 Varpos sezwmenzer (o 03

drwaypa NIF

K e - T A 13- T T M TR D Ay TMMLT M T S A AT T3
Sy LI A 3TN AT B WA AT A SATATaEn Ao A BE2 ralrae sl e on

four significant dependencies (ranging from 0.5 to 0.7).

The established significant dependencies (r=0.5-0.7) between physical and sport-technical
preparedness for the examined group reach a total of 19, indicating a well-selected test

battery for 10-12-year-old volleyball players.
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III.5. Assessing the Impact and Effectiveness of the Experimental Volleyball
Methodology.

According to the Student's t-test for independent samples, for all analyzed indicators of
physical fitness (Figure Ne40 and Ne41), a
122 statistically significant improvement in
results is observed. All values are higher
10 than the critical value, with ta=2.10 for

‘ physical exercise (EG) and ta=2.15 for
° ez control group (CG) at a significance level of
220 a=0.05. This provides evidence to accept the
N = |] fg o B S alternative hypothesis, which states that the
ST IS TS S observed empirical difference (temp) is not

mid)

random, meaning it is statistically significant
and can be generalized to the general
populations [46].
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With the exception of test Ne12 "Dama
Substitutions,"” the coefficient of Cohen's d
indicates a very high practical significance
of differences in six indicators, high
significance in five indicators, and
moderate significance in one indicator for
physical fitness (test Ne11 "Throwing a
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The analysis of the investigated )
indicators of physical fitness in 10-12- duzypa Ne41 [pupacm na pesyamamume no noxasameaume 3a dsuzamena
year-old volleyball players reveals that 20dnoem npu momuemama om KT
the percentages of variation within the experimental and control groups fall within the
normal distribution and are supported by a high confidence probability of P(t) = 95%.

According to the reported results of the mean values, the experimental group surpasses
the control group in their achievements for all investigated indicators throughout the
experiment.

As aresult of the applied experimental methodology in volleyball for 10-12-year-old boys
in the experimental group, a significant improvement in their results is observed for all
investigated indicators within the domain of physical fitness by the end of the experiment.
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Puzypa N242 [[pupacm Ha pe3y.IMamume ne NOKA3 ame Ume 3a cnopmHio-

mexHuYecKka nodzomseHocm npu Momyemama om EI

According to the Student's t-test

independent samples, for all
analyzed indicators of sport-technical
preparedness in the experimental
group (Figure 42 and Figure 43), a
statistically significant improvement
in the results is observed (unlike the
control group). All values are higher
than the critical value (ta = 2.10) at a
significance level of a = 0.05, and they
are supported by a

for

confidence

probability of P(t) = 100%. This provides grounds to accept the alternative hypothesis, which
states that the observed difference (temp) based on empirical data is not random but
statistically significant, and it can be generalized to the general populations [46].
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Puzypa N243 llpupacm Ha pesy.amamume no NOKAsame/Iume 3a cnopmHo-

mexnuyecka nodzomesenocm npu Momyemama om KI

The average values of the initial
testing for 9 out of 10 indicators of
sport-technical preparedness
higher in the "Minyor" volleyball
players, with an equal result (mean =

are

4.67) for both the experimental group
(EG) and the control group (CG)
regarding indicator No. 25, "Spiking
the ball from zone No. 2 along the
straight This

line." confirms the

significant superiority of the CG before the experiment in terms of this group of indicators.

During the experiment, the EG significantly improved its mean values compared to the
control group (mean). According to the reported results for 8 out of 10 investigated
indicators of sport-technical preparedness, the EG surpasses the achievements of the CG,
with 7 of the achievements also supported by the practical significance of the differences

according to Cohen's d coefficient.

The experimental group exhibits a significantly higher growth in all investigated indicators
of sport-technical preparedness compared to the control group, with the lowest recorded
growth value in "Levski Sofia" (dmin = 1.71 units) proving to be better than the highest

growth value in "Minyor" Pernik (dmax = 1.33 units).
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CHAPTER IV. CONCLUSIONS AND RECOMMENDATIONS

IV.1. Conclusions

The conducted analysis of literary sources, the survey study, as well as the pedagogical
experiments conducted in real conditions provide us with the basis to draw the following
conclusions regarding sports pedagogy:

1.

3.

4,

In the educational and training process of 10-12-year-old volleyball players, it is
beneficial to focus on developing motor qualities such as speed and agility, which are
sensitive to this age period. From the analysis of the survey results, it became clear
that speed is most influenced by exercises aimed at improving volleyball skills,
specifically the two-handed overhead and underhand ball passing techniques. Agility
and coordination, on the other hand, are developed through specific exercises that
address each element of volleyball technique in the educational and training process
for 10-12-year-old boys. According to sports specialists, it is possible to work on
developing the entire range of technical and tactical skills in volleyball for 10-12-
year-old players.

The players from VC "Minyor" (control group) have the least variation in the values
of volleyball preparedness during the initial testing compared to the other four teams
in the present study - three teams observed in the preliminary pedagogical
experiment ("Arda" Kardzhali, "Lyulin” Sofia, and "Viktoria" Plovdiv) and the
experimental group VC "Levski Sofia," indicating a good selection of the control
sample. The average values of 9 out of 10 indicators of sport-technical preparedness
are higher in the boys from the control group compared to those from the
experimental group, i.e., the players from VC "Minyor" demonstrate significantly
more confidence in performing technical maneuvers during the initial testing.

After analyzing the correlation matrix and correlation-structural models, we can
confirm the claim of sports science that the performance of volleyball technical skills
above the net is closely dependent on the development of anthropometric indicators,
specifically Indicator 1 "Height" and Indicator 3 "Flexibility." "Body Mass Index"
(Indicator 4 BMI) has the highest number of significant correlations (a total of 7) with
indicators of physical fitness but does not show a significant correlation with any
indicator of technical preparedness. Anthropometric indicators have a weak
influence on the performance of technical skills in volleyball, particularly in
controlling the ball with two-handed overhead and underhand techniques, which are
of primary importance in the training of 10-12-year-old boys.

According to the Student's t-test for independent samples, the analyzed indicators of
physical fitness show a statistically significant improvement in results, with all values
in the experimental group (EG) being higher than the critical value. This provides
evidence to accept the alternative hypothesis, which claims that the observed
difference (temp) based on empirical data is not random, meaning it is statistically
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5.

significant and can be generalized to the general populations. The variation
percentages in the studied populations for physical fitness in the experimental and
control groups fall within the normal distribution and are supported with a high level
of confidence probability P(t)295% in their respective groups. With the exception of
Test 12 "Dot Jumps," the "Cohen's d" coefficient indicates a very high practical
significance of differences between the experimental and control groups for 6
indicators, high significance for 5 indicators, and moderate significance for one
indicator of physical fitness (Test 11 "Medicine Ball Throw").

As aresult of the applied experimental methodology in volleyball for 10-12-year-old
boys in the experimental group (EG), a significant improvement (d) is observed in
their results across all investigated indicators of physical fitness. The experimental
group outperforms the control group in their achievements across all studied
indicators of physical fitness throughout the experiment, as indicated by the reported
mean values (X). There is a statistically significant improvement in the results of
sport-technical preparedness in the experimental group (in contrast to the control
group), with values exceeding the critical value for all analyzed indicators and
supported with a confidence probability of P(t) = 100% in the respective group.
Throughout the experiment, the experimental group (EG) has significantly improved
its mean values in terms of indicators of sport-technical preparedness compared to
the control group (X), with the reported results surpassing the achievements of the
control group in 8 out of 10 investigated indicators. It is noteworthy that the control
group had significantly higher initial values in these tests. For 7 of the mentioned
indicators, there is evidence of moderate to very strong practical significance,
confirmed by the "Cohen's d" coefficient.

The experimental group exhibits a significantly higher improvement in all
investigated indicators of sport-technical preparedness compared to the control
group, with the lowest recorded value for improvement in "Levski Sofia" (dmin =1.71
units) surpassing the highest value for improvement in "Minyor" Pernik (dmax = 1.33
units).

The observed differences between the mean achieved levels (X) and the improvement
in results (d) of the investigated indicators in favor of the experimental group of 10-
12-year-old volleyball players compared to the control group demonstrate the
significance of the applied experimental methodology.

These conclusions give us full grounds to summarize that:

The experimental scientifically-based training methodology focusing on speed and
agility had a positive impact on the specific performance of 10-12-year-old volleyball
players from "Levski Sofia" Volleyball Club (experimental group), with their overall
improvement in results significantly surpassing the achievements of the control
group. This conclusively confirms the validity of our working hypothesis.
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IV.2. Contributions to Sports Science

The theoretical and practical investigation and the systematic conclusions drawn in this
study allow us to highlight the following important scientific contributions to sports science:

1.

The selection of parameters in the test battery presented in this study is adequate for
application in 10-12-year-old volleyball players.

The current state and trends in the development of specific performance in 10-12-
year-old boys actively practicing volleyball in a sports club have been reported.
Correlational dependencies have been established among the investigated indicators
of anthropometry, physical fitness, and sport-technical preparedness.

The mean values of the investigated populations in 10-12-year-old volleyball players
have been revealed.

The variability of the investigated indicators of physical fitness and sport-technical
preparedness has been disclosed.

The role of the applied methodology for developing specific performance with a focus
on speed and agility in 10-12-year-old volleyball players has been proven.

IV.3. Recommendations

In order to improve the specific performance and optimize the sports training of 10-12-year-
old volleyball players, we recommend the following:

1.

Implementation of the developed test battery for assessing the specific performance
in young volleyball players, in order to systematically evaluate their capabilities. To
facilitate the recording of results, specially designed protocols (Appendix N22) can be
used.

Itis recommended to conduct 3-4 or more training sessions per week, with a duration
of 75-90 minutes or longer.

Eight sports activities from the monthly training plan should focus on developing
speed and agility.

Allocate 15-30 minutes of each training session to the development of motor skills,
with a specific emphasis on speed and agility.

Enhance the volleyball skills repertoire and the development of motor skills in a
cohesive and interconnected manner.

Implement the proposed methodology to facilitate faster mastery of the basic
techniques of volleyball and enhance the specific performance of 10-12-year-old
volleyball players (Appendix N26).
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