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Abstract: Objective: The study aims to establish the effect of the innovative volleyball methodology and
its influence on the motor development level of volleyball players actively practicing this approach. Methods:
The research aims to establish the reasons for the change in the biomechanical motor indicators as a result of
the applied volleyball methodology, based on benchmarking the biomechanical parameters to determine the
effect of the volleyball methodology on the degree of development of the motor qualities. The study contingent
consisted of 26 7th-grade girls aged 13-14, practicing volleyball at a metropolitan school. The present study
was conducted during the 2023-24 school year. Results: The subject of research is the dynamics of biometric
indicators in one school year. Discussion: Motor activity measurements were performed at the beginning
of the study, before the implementation of the innovative volleyball methodology, and at the end after the
implementation. Conclusion: The influence of active sports on the motor development of volleyball players
has undoubtedly been established. Analyzing the research from the conducted diagnostics, during the study
a comparative analysis of the biomechanical motor indicators in two cognitive stages of the studied period
was carried out to establish the effect of the applied volleyball methodology.
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Kaouosn aymm: aHaams Ha OeHUMapKMHI, OMOMeXaHMYHM IIapaMeTpy, BOJelboaHa
MeTOoAMKa

INTRODUCTION

Biomechanics has an essential role in
establishing the dynamics in the development
of movements and their correct assimilation in
the motor development of adolescents',%?*. By
building motor stereotypes from an early age,
biomechanics develops the motor potential of
adolescents, directly influencing their motor
development.®,”?°

The regular practice of selected motor
exercises with a volleyball orientation in the
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motor activity classes in the modern school aims
to establish the degree of mastered knowledge
and skills of motor training and to diagnose
relevant dependencies between biomechanical
parameters and the achieved results,", %
In the present study, the effectiveness of the
application of the volleyball methodology was
established, based on tracked diagnostics in six
specific volleyball motor tests'?,'4,">.

METHODOLOGY

The Objective: The study aims to establish
the effect of the applied innovative volleyball
methodology and its influence on the motor
development level of volleyball players actively
practicing this methodology.

Specificity of the Methodology: The
research on volleyball methodology includes
specific motor complexes of volleyball-oriented
exercises to improve the general fitness of
students playing volleyball. The object of the
study is to establish the effect of the applied
innovative volleyball methodology and its
influence on the motor development level
of volleyball players actively practicing this
methodology. The study contingent consisted
of 26 students of a junior high school in Sofia,
Bulgaria, who are girls aged 13-14 years old.

Expertise: For the study, training tests
were conducted in six disciplines in physical
education classes — Vertical jump from a
standing position — cm; Vertical jumping
after runout — cm; Shuttle running - sec;
Long jump with two legs from a standing
position — cm; Specific speed — sec and Sit-
ups for 30 sec/pcs. The training in the subject
of physical education and sports is based on
the principles of diversity of sports-technical
and tactical knowledge and skills, versatility,
and harmony in the development of physical
qualities and motor abilities. In modern
conditions of urbanization, physical education
and sports counteract neuro-psychological

10 Ienatova 2023b: 583-590.

! Ignatova 2024: 15-23.

12 Ignatova & Iliev 2023: 8-14.
B3 Iliev 2009: 38-39.

4 Iliev 2016: 225-238.

15 Iliev et al. 2021: 01-08.

tension and stress, providing mental relaxation
and entertainment. The subject of physical
education and sports has a responsible task
to develop physical qualities and skills in
students, strengthen health, and form a
harmoniously developed personality. Physical
education is an educational process that aims
to form the student’s motor skills, his mental
and physical qualities, as well as to help him
develop and shape his body.

Duration: The present study was
conducted during the 2024-25 school year in the
Metropolitan School during one academic year.
The study started in September 2024 and ended
in June 2025.

RESULTS

The following is a presentation of
diagnostics of average values and variability in
the results of volleyball players up to 14 years
of age. From the presented empirical data, the
following tables 1 and 2 present the results of
the studied target group of volleyball players,
providing information about the level of specific
motor qualities. The first table shows the results
at the beginning of the study, and the second
shows the achievements at the end of the study.

The comparative analysis of biometric
indicators is described as follows, using the
following statistical values:

* n — number of students surveyed

* R — Range — the most basic measure of
statistical dispersion. It represents the difference
between the largest and smallest value of the
variable. R = Xmax —Xmin

e & — Arithmetic mean- ¥ = Ix
T
(x—%)
¢ S—Standard deviation— § = ||E—‘x d
Y m—1

e V — Coefficient of variation — v = ; - 100

* A — Asymmetry

* E_— The height of the peak of the normal
distribution
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The information array of data obtained
during the study was subjected to mathematical
and statistical processing, performed with
the SPSS 19.0 and Microsoft Excel programs.

of the conducted study.

Table 1. Analysis of variance — beginning.

The benchmark analysis from the conducted
diagnostics is synthesized in the following two
tables, respectively in the two cognitive stages

Indicators n R X.n X X S \4 A E,
Vertical jump from a standing position - cm 13 21 234 255 24329 7,30 3,00 0,60 -1,27
Vertical jumping after runout - cm 13 30 245 275 257,86 941 3,65 046 -1,00
Shuttle running - sec 13 2,5 11,2 13,7 11,97 0,67 557 1,52 2,56
Long jump with two legs from a standing position-cm 13 55 150 205 180,07 12,48 6,93 -0,54 2,49
Specific speed - sec 13 86 192 27,8 22,14 2,13 9,61 1,37 3,01
Sit-ups for 30 sec/pcs 13 12 17 29 23,36 3,22 13,81 -0,33 -0,33

Table 2. Analysis of variance — end.

Indicators n R X Xoax X S \4 A E,
Vertical jump from a standing position - cm 13 24 234 258 244,71 7,51 3,07 0,54 -1,07
Vertical jumping after runout - cm 13 31 247 278 260,00 10,00 3,85 043 -1,05
Shuttle running - sec 13 28 108 13,6 11,54 0,75 6,53 1,82 3,70
Long jump with two legs from a standing position-cm 13 72 148 220 184,29 16,10 8,74 -0,09 2,48
Specific speed - sec 13 83 188 27,1 20,89 2,14 10,24 1,95 5,23
Sit-ups for 30 sec/pcs 13 10 20 30 26,14 3,28 12,54 -0.42 -1,14
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The following is an interpretation of data
from a benchmarking analysis of empirical
values obtained during the study in the two
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In the motor indicator: Vertical jump
from a place it is seen that after the work is
done the results are very slightly higher Figure
1. On average the target group improves its
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Figure 1. Vertical jump from a standing position — cm.
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278 Vertical jumping after runout - cm

Figure 2. Vertical jumping after runout — cm.

cognitive stages, establishing the effect of the
applied volleyball methodology and its influence
on the dynamics of biomechanical indicators.

achievements by 1.42 cm, as at the beginning
X, = 243, 29 cm, while x
maximum achievement in the first study is X
=255 cm and in the second X =258 cm.

=244, 71 cm. The

X
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The vertical jumping after runout has
visibly increased. The results presented in Figure
2 show growth even at minimal values. The
weakest achievement in the first test was 245 cm,
and in the second it was 247 cm. The difference is
2 cm, which indicates a positive influence of the
work done on the explosive power of the lower
limbs of volleyball players. The average result at

Xmin Xmax
16
15
14
13 13,713,6
12
11

11,2
10,8

the beginning is ¥ =257, 86 cm, and at the end, it
is &, = 260 cm. The maximum measured height is
X ... =275 cm in the first measurement and X
=278 cm in the second. These two tests, specific
to the game of volleyball, prove the positive
effect of implementing the new volleyball
methodology, which has a positive impact on
the explosive strength of the lower limbs.

Xmid
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Suttle running - sec

Figure 3. Shuttle running — sec.

The special speed-shuttle running of the
studied athletes is also positively influenced
by the training loads Figure 3. On average,
the results of the special speed test show an
improvement of 0.43 sec. In the first test, the

average value of the achievements is x =11,
97 sec., and in the second test, it is X, = 11,
54 sec. Under the influence of the volleyball
methodology, a minimal increase is recorded in
both the minimum and maximum results.
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Figure 4. Long jump with two legs from a standing position — cm.

Figure 4 shows the data for the Long
jump with two legs from a standing position.
Positive results are observed between the mean
values of the first and second tests. In the first
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test, the mean value is %, = 180, 07 cm, and in
the second test x, = 184, 29. The improvement
is 4.24 cm, which is very good for the studied

age group.

Specific speed - seconds
Xmid pectiic sp
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Figure 5. Specific speed — seconds.
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In the study illustrated in Figure 5, it
was measured using the specific speed test,
calculating the sum of the three attempts
of the volleyball players. It can be seen that
the difference between the minimum and
maximum values of the first and then the second

40
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30
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20 17
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test is significant. The best achievement is 18.8
seconds, and the weakest is 27.1 seconds.

The targeted training process has almost
no effect on this quality and at the end of the
study it is seen that the minimum change in the
average values is x =1, 25 sec.

Sit-ups for 30 sec/pcs

26,14
23,36
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Figure 6. Sit-ups for 30 sec/pcs.

The last motor quality that is targeted
in the diagnosis of motor preparation is the
explosive strength of the abdominal muscles.
Information about its level is provided by the
motor test of the abdominal press for 30 seconds.
In volleyball, it is an important factor in the
performance of some of the main elements of
the game, when performing a kick-off and a
dunk.

In the initial study, the average value of
the results in the motor test for the abdominal
press for 30 seconds was 23.36 pcs. The
minimum number of performed abdominal
presses for the specified time was 17 pcs, and
the maximum number was 29 pcs. After the
end of the training cycle, the studied volleyball
players showed significantly better results.
The minimum number of abdominal presses
was now X = 20 pcs, and the maximum
X .. = 30 pcs, with the average value for
the group being ¥, = 26, 14 pcs. The data
from the benchmarking of biomechanical
parameters, conducted to establish the effect
of the volleyball methodology, unequivocally
show that the applied experimental new
volleyball methodology has a positive impact
on the development of motor skills, such as the
explosive strength of the abdominal muscles.
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DISCUSSION

Thesummarizedresults: Theinterpretation
of the achieved baseline results for most of the
biomechanical indicators shows improvement
asaresultof the applied volleyball methodology
within one school year.

The results of the study and the analyses
and summaries of the motor development of
7th-grade students give grounds to draw the
following conclusions:

¢ Thestudied populationis homogeneous
in terms of physiological development and
motor skills.

® The students perform the running
technique very well and well.

¢ Difficulties are noted in the technical
performance of a motor test: long jump from a
place, as well as throwing a solid ball 3 kg. and
200 m. shuttle run.

® The studied contingent shows good
results in the performance of the motor
tests: 30 m. high-speed run and agility test
T-test.

¢ At the beginning of the research period,
girls practicing volleyball up to 14 years of age
have homogeneous motor skills from the motor
test standards.



Heritage BG 8/2025

The diagnostic study results:

%+ The analysis of the variance of the
test battery results at the beginning of the
experiment shows:

— Unsatisfactory results of volleyball
players in the indicators - Vertical jump from a
standing position R =21 cm., Vertical jumping
after runout R = 30 and Specific speed R = 8.6
sec.;

— Relatively satisfactory results in
the indicators for assessing speed-strength
endurance R = 8.6 sec., jumping endurance R =
55 cm, and abdominal muscle strength on test
Sit-ups for 30 sec/pcs R =10 pcs.

*» The variation analysis and the volleyball
players' results at the end of our study show a
significant increase in the levels of the studied
indicators:

— The following change in biomechanical
indicators was noted at the end of the study -
Vertical jump from a standing position R = 24
cm, Vertical jumping after runout R = 31 cm,
and Specific speed R = 8.3 sec;

— The indicators for assessing speed-
strength endurance R = 8.3 sec, jumping
endurance R = 72 cm, and abdominal muscle
strength on test Sit-ups for 30 sec/pcs R = 12
pcs. High results are Reported.

%+ The training activity carried out
using applied volleyball methodology has a
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MOHUTOPUHT Ha yUnANIIleH yeaHeC Bb3 OCHOBa
Ha e(peKT OT BOAern00aHa MeTOAMKA

Aapunka VMruarosa

IJer: V3caeapaHeTo MMa 3a Iled, yCTaHOBsABaHe Ha edeKkTa OT
IIp1/AaraHeTo Ha BoAeli00AHa MeTOAMKa U BAMSHUETO J BbPXY HUBOTO Ha
YUMAMIIEH yeAHeC, IPOocAeAaBaliKi ABUTaTeAHOTO pa3BUTIe Ha aKTUBHO
coprysamu poaeitboanctu. Memodu: VIscaeapanero mMa 3a 1ea Ja
yCTaHOBU MPUYMHNTE 3a M3MEeHeHIeTO Ha O1oOMeXaHYHUTe ABUTaTe AHN
IIOKazaTeAl B pe3yATaT Ha IIpUJlaraHaTa BoAelibOoAHa MeTOAMKa, Ha
DasaTa Ha OeHUMapKUHT Ha OMOMexXaHIYHM IIapaMeTpu 3a ollpejeasHe
Ha edeKTa OT Bo4eli00AHaTa MeTOAMKa BbPXy CTelleHTa Ha pasBUTHe Ha
ABUTaTeAHUTe KadecTsa. VI3caea0BaTeACKMAT KOHTUHIEHT Ce ChbCTOM OT
26 moMmueTa OT 7 KAac Ha Bb3pacT 13-14 roauHn, TpeHupaiu soaeinooa
B CTOAMYHO yumaumie. Hacrosmoro mpoyusane e IpoBeaeHO Impe3
yueOHaTa 2023-24 1. Pesyamamu: ITpeamer Ha n3caeaBaHe e AMHaMMKaTa
Ha OmoMeTpmMyHMTe IIOKasaTeau 3a egHa ydeOHa roguHa. Juckycus:
VsmepBaHusTa Ha ABUTaTeAHaTa aKTMBHOCT Ca U3BBPIIeHN B Ha4aA0TO
Ha M3CAeABaHeTO, IIpeAN IIpJAaraHeTo Ha MHOBaTMBHATa BOei00/AHa
MeTOAlUKa, U B Kpas, caes BHegpsBaHeTo. 3akatouenue: HechbmueHno
€ YCTaHOBEHO BAMAHMETO Ha aKTUBHIUSA CIIOPT BbPXy ABUIaTEAHOTO
pasBuTMe Ha BOJAei0oAMCTUTe. AHAAMBUpPANKU WM3CAeABaHUATA OT
IpoBejeHaTa AMarHoCTHKa, II0 BpeMe Ha M3CAeABaHeTO € M3BbpIleH
CpaBHUTeAEH aHaAM3 Ha OMOMexaHMYHHUTe JBUTAaTeAHM IIOKazaTeAu
B ABa KOTHUTMBHM eTalla OT M3CAe/ABaHIs IIep1o/ 3a yCTaHOBsABaHe Ha
edekTa OT IIpUAOKeHaTa BOAeii00AHa MeTOAMKaA.
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