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INTRODUCTION

The development of sports and high sports achievements are a natural result of the
continuous improvement of the efficiency of the training process. The improvement of the
material and technical base for sports training and the rapid pace of development of scientific and
technical progress are a prerequisite for the continuous development of sports worldwide.
Achieving high sports results depends on the organization, structure and methodology of training
and coaching. This requires coaches in the field of gymnastic sports to constantly improve the
organization and methodology of the training process.

Aerobic gymnastics also proves its place in the "Gymnastic Family". Mastering the many
specific skills requires many years of training. In turn, in order for the training process to be
effective, a plan must be prepared in advance, which is aimed at achieving high performance,
developing functional capabilities, improving motor skills and achieving the best sports form.

The application of in-depth scientific research and systematic analysis of the entire training
process provide an opportunity for timely optimization of its various aspects of training. This will
effectively help the timely realization of the personal potential of each athlete and the
achievement of high sports mastership.

One of the most important components of sports training in aerobic gymnastics is physical
training. Its specificity, place and role in the annual training process is important for entering and
maintaining a high level of fitness.

The specific dynamics of competitive combinations in aerobic gymnastics demands the
development of certain physical qualities, such as dynamic strength of the lower and upper limbs,
spatial coordination abilities and specific speed and strength endurance.

Clarification of the specific nature of physical training in sports aerobics, its focus in the
various stages of annual training process, as well as a system of tools and methods to be
applied in the weekly microcycle, are matters of paramount importance for the development
and enrichment of theory and practice. That is why we have focused our research in this
area.

WORKING HYPOTHESIS

We assume that the preparation of specialized sets of exercises and their application during the
various stages of training process will increase the level of significant motor skills of athletes in
sports aerobics.

I. PURPOSE, TASKS, ORGANIZATION AND METHODOLOGY OF THE RESEARCH

I.1. The aim of the research is to optimize the methodology for the development of special
physical training in sports aerobics.

1.2. RESEARCH TASKS:

1. To establish and analyze the place of special physical training in the year-round training process
in sports aerobics.

2. To establish the level of development of some sport-specific physical qualities in the age aspect.
3. To develop an experimental methodology for the development of special physical training in
sports aerobics training for age groups AG 12-14 and AG 15-17 years old.

4. To test in practice the developed methodology for both age groups and to establish its
effectiveness.

5. To prepare a qualitative assessment of the level of development of physical training and model
characteristics (profile) of the studied traits for both age groups.
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11.3. OBJECT, SUBJECT AND CONTINGENT OF RESEARCHERS

OBJECT of the study is physical training in sports aerobics.

SUBJECT of the research are specific for sports aerobics motor qualities.

The contingent of our study are 168 athletes in sports aerobics, as follows: EG — experimental
group, CG — control group (Fig. 1).

RESEARCH CONTINGENT

FIRST STAGE SECOND STAGE THIRD STAGE
87 athletes from .
76 training diaries of 4 AG: 46 athletes from 2 AG:
35 athletes from 3 AG: -AG 7-8 -10
- AG 12-14 -AG9-11-30 AG 12-14 AG 15-17
- AG15-17 -AG 12-14- 30 EG — 14 athletes EG -9 athletes
- AG 18+ -AG 15-17- 17 CG - 14 athletes CG -9 athletes
Fig. 1

11.4. ORGANIZATION OF THE STUDY:

FIRST STAGE - 2009 - 2019 - Analysis of literature sources.

SECOND STAGE - (PRELIMINARY) - 2003 - 2013 - Processing of data on the training load, as well as
the level of physical training of athletes in sports aerobics from different age groups.

THIRD STAGE - (MAIN) - 2009 - 2010 - Conducting the first testing, processing and analysis of the
results in order to establish the initial levels of development of motor skills of athletes in sports
aerobics from AG 12-14 and AG 15-17, before the main experiment.

FOURTH STAGE (MAIN EXPERIMENT) - 2009 - 2010 - preparation and application of an
experimental methodology for improving the specific motor skills of athletes in sports aerobics in
the AG 12-14 and AG 15-17.

FIFTH STAGE - 2010 - 2020 - Conducting a second test, analysis of results, conclusions and overall
layout.

11.5. RESEARCH METHODS

11.5.1. THEORETICAL METHODS AND ANALYSIS

a / Theoretical and logical analysis of literature sources.

Using this method an analysis of the available literature was made, concerning the problems of:

- Content of the combinations in sports aerobics and what are the necessary motor qualities for its
individual components.

- Motor skills in gymnastic disciplines and specific ones for sports aerobics.

- Physical training in the annual training process.

- Means for control of physical training.

b / Systematic analysis of documentary sources.

Through it we processed plans, diaries and results from the training and competition activities of
the athletes from 2003 to 2013.

c / Internet analysis of information about the leading trends in the field of sports training and the
development of physical qualities from the world wide web.

d / Theoretical-synthetic method for summarizing all the personal information from knowledge
accumulated over the years and our experience.



11.5.2. EXPERIMENTAL METHODS
a / Sports and pedagogical research.
- Sports-pedagogical observation - through this method we performed systematic
observations of individual training sessions of the athletes from the two control groups (AG
12-14 and AG 15-17) in order to get acquainted with and describe their content, which we
entered in the prepared special protocol (Appendix 1).
- Sports-pedagogical testing - to determine the level of physical training and the dynamics of

development in terms of age, and to determine the level of physical qualities before and
after the applied experimental methodology for both age groups (AG 12-14 and AG 15-17).

The test battery includes 12 tests to control various specific qualities. It was approved by the

Bulgarian Aerobic Union management in 2005, as it has prepared normative tables and a point

system for assessment of physical training. (Annexes 2 and 3).

The exercises from the test battery are conditionally divided into six groups:

- For speed and strength endurance of upper limbs, abdominal and back muscles - Test 1 (Dynamic

supports), T2 (Abdominal presses), T3 (Back presses) and T4 (Lifting the knees from the occipital

height);

- For static-strength endurance - Test 6 (a\Angular height) and T7 (Straddle support);

- For dynamic strenght of lower limbs - Test 8 (Long jump) and T9 (Vertical rebound);

- For speed endurance - Test 5 (Shuttle running);

- For speed - T10 (Occipital position, Squat, Air jump) and Test 11 (Running in place with high

knees);

- For mobility of the spine - Test 12 (Slope in depth).

The testing of the athletes for tracking the dynamics of the development of their physical qualities

in terms of age was conducted in October 2005, and those before and after the application of our

experimental methodology as follows (Table 1):

Table. 1
First testing Second testing
AG 12-14 AG 15-17 AG 12-14 AG 15-17
CG EG CG EG
9.01.2010 28.11.2009
25.03.2010 26.03.2010 24.03.2010

The content of the test battery and the methodical instructions for the implementation of the
exercises in it are presented in detail in the dissertation.
- Pedagogical experiment to establish the effect of the set methodology in the training in
sports aerobics for AG 12-14 and AG 15-17.
The preparation of the sets of exercises included in our experimental methods for both age groups
was completely subordinated to the current practical need to improve some of the most
characteristic physical qualities, which relate to our research stage:
- For AG 12-14 - speed-stranght endurance and jump endurance;
- For AG 15-17 - -stranght, speed-f-stranght and static--stranght endurance.
The duration of application of the experimental methodology for both age groups is as follows:
- For AG 12-14 - 2 months or 9 weeks (from 18.01.2010 to 21.03.2010)
- For AG 15-17 - almost 4 months or 15 weeks (from 7.12.2009 to 21.03.2010)

CONTENTS OF THE EXPERIMENTAL METHODOLOGY FOR THE AG 12-14:



A) A set of exercises to improve speed and strength endurance, the relevant methodological
instructions for its performance and the minimum dosage of each exercise, rest time and number
of series (Table 2):

Table 2

A) A COMPLEX OF EXERCISES FOR SPECIAL

SPEED-FORCE ENDURANCE - AG 12-14
The exercises are performed one after
the other from 1 to 6, after which we run
back to the beginning for re-
performance. Ynp.orlpgo5

1.
ROLL
2.
JUMP AND FREE FALL
3.

PUSH UPS WITH CLAPING

(vnun ¢ nnackaHe)

4. BbBMAT A0 TUNEH NIET - (chep, eKCNN03UBHO OTT/IACKBaHE C pbleTe TANOTO ce CBMBA U
KpaKaTa npeMUHaBaT Hanpea, meXay pbueTte 6e3 ga aoKocsaTt noaa)

3 time KOPEMHU NPECKU ,4YYNKA“ (pike position)

Stand up & 5-6 time long jump

7. Return by running to the starting position

Methodical instructions:
1. Dosage in one series: 6-8 repetitions.
2. Rest between sets: 4-5 min.
3. Number of series: 3-4.




B) A set of exercises to improve jumping endurance, the relevant
methodological instructions for its performance and the minimum
dosage of each exercise, rest time and number of series (Fig. 2):

B efHa cepusa ynpaxkKHeHnATa ce U3nb/IHABAT OT 1 4o 5 nocnenoBaTe/siIHO ABa NbTU.

Bpow cepuun: 2-3. NounBKa mexay cepumute: 3-4 MUHYTU

1-s0 ynp. Mpecka4aHe Ha cmen-naamgpopmu
(6 6p. c suco4uHa 25cm.) c obmezaHam cKok

—————_*

I : 2-po ynp. MHoz2ockoyu om nse Ha eceH
Kpak (5-6 6p.) no dvmuuHa Ha kKeadpama

3-mo ynp. UsnvaHeHue Ha
6-8 nocnedosamenHu
ceumu nodcKoKa Ha MAcmo

—G \\“‘ ) B
1 5 | ‘}
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4-mo ynp. 6-8 nocnedoeamesnHu NodcKoKa
¢ d8a KpaKa Had 2umHacmu4ecka nelika

5-mo ynp. Crok e
O0vbnboyuHa c nocnedsawy
CKOK Ha 8UCOYUHA
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)

Fig. 2

C) Scheme for application of the experimental complexes in the weekly
microcycle from the special-preparatory stage (Fig. 3).

SCHEME FOR APPLICATION OF THE EXPERIMENTAL COMPLEXES IN THE
WEEKLY MICROCYCLE OF THE SPECIAL-PREPARATORY STAGE OF THE
TRAINING OF SPORTS AEROBICS COMPETITORS - AG 12-14.

NOHEAENHUK
A) EKcnepumeHTaneH
KOMNJIEKC 3a pasBuUTUE Ha
CKOPOCTHO-CU/I0BaTa

U3APBKINBOCT
BTOPHUK Y
D B) EkcnepumeHTaneH
KOMMNJIEKC 33 pa3BMBaHe Ha
lNpenopbuBame
CKOKOBaTa U3pbXKANBOCT
BCEKW AeH B

YnparKHeHuaTa (NAMOMUTPUUYHM YNparKHEHUA)
OT KOMMieKcuTe
ce npwaarat

3aKNKYnUTeNHaTa 4act
Ha TPEHUPOBKATa

e CPAJA | Ja ce U3NbaHABaT
OCHOBHaTa 4YacT PaboTa 33 6bp3MHa 1 NOBKOCT VLSRR £
nopobpsaeaHe Ha
rbBKaBOCTTa
) YETBBbPTBK 10-12 muH.
A) EKcnepumeHTaneH
KOMMJIEKC 3a pa3BUTUE Ha \_
CKOPOCTHO-CU/I0BaTa
U3APBKAUMBOCT
NETbK

Pa6oTa 3a cuna - 4o OTKas

Fig. 3



D) General methodical instructions for conducting the experimental methodology:

- The complexes are applied at the end of the main part of the training on the specified training
day (Monday and Thursday — speed-strength endurance and Tuesday - jumping).

- For the days Wednesday and Friday we have given instructions only for the purpose of the
physical training, without specifying the means. They are personal coach’s creativity.

- At the end of the training we recommend performing exercises to develop or maintain the level
of flexibility, but without giving specific exercises, but only fix the desired time for them.

- Our proposed training scheme includes five training days (Monday to Friday). However, this does
not limit the athletes in their regime if they train 6 days a week or even twice a day.

- The duration for application of the experimental methodology is 2 months or 9 weeks (from
18.01.2010 to 21.03.2010).

E) During the period of the experimental methodology, which was set by us, the athletes from the
control group (CG) apply the following methodology for conducting their training sessions:

- The number of workouts in the weekly microcycle is 5.

- The training sessions are conducted according to a standard scheme for this period of
preparation - preparatory part (Warm-up), main part (Improvement of the exercises from the
competitive routines, study of the choreography of the routine and work for general physical
training), final part - Stretching).

- The content of the individual trainings is focused entirely on the study of the competitive
routines and improving the technique of execution of difficult elements.

- The time spent for physical training and the focus of the exercises are different for each
individual athlete, depending on the development of the individual qualities

CONTENTS OF THE EXPERIMENTAL METHODOLOGY FOR THE AG 15-17:

A) Complexes of exercises to improve the strength endurance of individual muscle groups through
exercises with external resistance (Tables 3, 4 and 5).

The presented complexes include 4 exercises in 3 series. All methodical instructions for their
iexecution are described in Fig. 3.



Table 3 Table 4

FIRST SERIES - STRENGTH ENDURANCE - AG 15-17 ’ SECOND SERIES - STRENGTH ENDURANCE - AG 15-17

CTpaHWUYHM HAKNOHW B
OACHO U NABO C TEXKKA
Tonka ot U.M. pa3kpayeH
CTOEeX, pbLie CBUTU npes,
rpau.

N3BMBKM B IABO M AACHO C TEXKKA TOMKA.

KopemHM Ha rMMHacTUYecKa cTeHa ¢
TEXECTUN Ha [NIe3eHNTE - OT TUNIEH BUC
KpakaTa ce nosauraT obTerHaTv Ao xBaTa,
cNnefl, KOeTo ce pa3TBapAT U CHEeMaT rnpes
CTpaHu A0 A0AY /BbHLIEH Noay Kpbr/

OT WM. Jler Ha CKpUH ce
N3NbAHABA NOBAMIaHe Ha
KpaKaTa C TeXXeCTn Ha
rneseHuTe.

N3nbaHeHWe Ha NOJIyKAEK C TEXbK J10CT
Ha pameHeTe oT W.IN. pa3KpayeH CToex.
Mpwu KnAKkaHeTo Ta3a TpsAbGBa Aa e masko
HaZ BUCOYMHATA Ha KoneHeTe. Mpba
n3npaseH.

Knekose B HanpeyHo-
pa3KpayeH CTOEX C TEXbK
N1OCT Ha pameHeTe /B
XO40M - KpayKa, KNekK,
KpauKa, KNeK U TH./

YnpaxHeHUe ¢ NacTuK - € rpbb KbM
TOYKATa HA OKayBaHe — CBMBaHe U
ob6TAraHe Ha pbleTe 334 rnasarta
(Tpuuencoso cBMBaHe)

YnpaxKHeHue € NacThK -
nakK ¢ rpbb KbM TOUKaTa Ha
OKauyBaHe - OTBApPAHE U
cbbupaHe Ha pbuete /oT
W.M. Hanag, pbue Hanpea/




Table 5

M3nbaHenne Ha Muesy S
Kpbrose c Tanoto ot U.I.
pa3KpayeH CTOeX C TeXKa
TOMKa.
Metoauunu yKasauua:
I“ 1 - Ynpa)kHeHuATa ca rpynupanu no 4 e 3 cepum;
o - 3ano4ea ce MbpPEo ¢ UsMbAHEHUEMo Ha 4-me yrpa)HeHus om
ot un OMOpPEH pasKpayeH nvbpea cepus, cned Koemo mesu om emopa u mpema.
- BcsKo ynpa)KHeHue ce U3nb/iHABa € ymepeHo Temno 3a 30 cek.;
cefiexk, Hanpe4vHo Bbpxy 3-4 - MoumBKaTa Mex Ay OTAENHUTE YNpaXHEHUA B cepuaTa e 15-20
cTen nnatpopmu ce U3NbaHABA CRKYHAM, SPAME HEOGKDIMMO CAMO 33 CMANS HE CTAHUMHTY;
- Hama nouunska mexay cepuure.
nosauraHe U CHemaHe Ha
KpaKaTa C TeXecTun Ha
1.2. rneseHure.
KausaHe Bbpxy 2-3 cTen l —
nnathopmMmn 1 NoBAMraHe Ha
KOJIAHOTO NOHe A0
XOPU30HTa/Ia C TEXDBK NIOCT Ha
pameHere. Fig. 3
KpakaTa ce penyBaT Ha BCAKO
KauyBaHe.
11.3.
1.4. YnparkHeHue ¢ nactuk. Ot UMM.

TUAEH Nier Ha NoAa UAK BbpXy
cren nnatdpopma, pbLie rope /c
rpbb KbM TOYKaTa Ha
OKayBaHe/ ce N3Mb/AHABA
CHemMaHe Ha pblieTe npes
CTpaHu A0 A0NY U BpbliaHe
npes Hanpea Ao rope.
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B) A set of exercises to improve speed and strength endurance, the relevant methodological
instructions for its execution and the minimum dosage of each exercise, rest time and number of

series (Table 6):
Table 6

The exercises are performed one after the other from 1 to 7, after which we run back to the beginning
for re-performance.

1.

ROLL AND JUMP WITH %2 TURN

FREE FALL

3 time pushups with claping

4. BbBMAT A0 TUNEH NET - (chep, eKcnno3MBHO OTT/IACKBAHE C pbLeTe TAN0TO Ce CBUBA
M KpaKaTa NpeMU1HaBaT Hanpea MeXay pbueTte 6e3 Aa A0KOCBaT Noga)

5. 3 time abdominal presses (tuck, pike & straddle)

6. % turn to support

5-6 time Long jump - forward

7. Return by running to the starting position.

Methodical instructions:
1. Dosage in one series: 6-8 repetitions.
2. Rest between series: 4-5 min.
3. Number of series: 3-4.




C) A set of exercises to improve the static-strength endurance, the relevant methodological
instructions for its performance and the minimum dosage of each exercise, rest time and number
of series (Table 7):

Table 7

Stay 10 seconds in each
position 1, 2, 3 and 4.
A total of 40 seconds.

No rest.

nonoXxeHue

Stay 15 seconds in each
position 1 and 2.
A total of 30 seconds.
No rest.

Stay 4 seconds in each
position 1, 2 and 3.
A total of 12 seconds.
No rest.

nonoexue nonoxexue
1 2 3

Stay 12-15 seconds.
The body is straight and tight.
Hands bent as much as
possible.

Stay 12-15 seconds in

each position 1 and 2.

A total of 30 seconds.
No rest.

Methodical instructions:

1. In one series all exercises from 1 to 5 are performed.
2. The break between exercises - just the time to change them.
3. Number of series - 3.

4. Rest between sets for 2-3 minutes.

12



D) Schemes for application of the experimental complexes in the weekly
microcycle of the preparation period (Fig. 4 and 5).

SCHEME FOR APPLICATION OF THE EXPERIMENTAL COMPLEXES IN THE
WEEKLY MICROCYCLE OF THE GENERAL PREPARATORY STAGE OF THE
PREPARATION OF COMPETITORS IN SPORTS AEROBICS - AG 15-17

YnpaxKHeHuATa
oT
KOMNAeKcuTe
ce npuaarar
B Kpas Ha
OCHOBHaTa 4acT

NOHEAE/THUK
PaboTa 3a obua
N3P bKANBOCT

BTOPHUK
A) EKcnepumeHTaneH
KOMMNJIEeKC 3a pa3BuBaHe
Ha cunosarta
M3APBKAMBOCT YUpe3
ynpaXXHEeHUA € BbHIUHO
CbnpoTusAeHUe

CPAOA
PaboTa 3a 6bp3nHa U
NoBKOCT

YETBBPTDBK
PaboTa 3a cuniac
npeoaonsBaHe Ha

COBCTBEHOTO TErN0

NETBHK
B) EKcnepumeHTaneH

KOMMNJIEeKC 3a pa3BuBaHe

Ha CTaTUYHO-CUI0BaTa
M34PbXKANBOCT

Fig. 4

—
MpenopbyBame
BCEKW [EH B
3aK/Il0UUTEIHAT
a 4yacT Ha
TPEHUPOBKaTa
hace
_—"| wu3nbaHaABaT
YNPasKHHUA 33
nogobpasaHe
Ha
MbBKaBOCTTa
10-12 muH.
.~

SCHEME FOR APPLICATION OF THE EXPERIMENTAL COMPLEXES IN THE
WEEKLY MICROCYCLE OF THE SPECIAL-PREPARATORY STAGE OF THE
COMPETITION OF COMPETITORS IN SPORTS AEROBICS - AG 15-17

Y

YnpaxHeHuATa
OT KOMNAEKcUuTe
ce npwunarat
B Kpasa Ha
OCHOBHaTa YacT

MOHEAENMHUK
PaboTa 3a 06La U3apbKANBOCT

BTOPHUK
A) EKcnepumeHTaneH KoMneKce 3a
pa3BuBaHe Ha cunoBaTa
M34PbXKAMBOCT Ypes yNpaXKHEeHUA C
BbHLILUHO CbMNPOTUBAEHME

CPAAA
PaboTa 3a 6bp3nHa U 0BKOCT

YETBbPTHK
B) EKcnepumeHTazieH KoMMJ1eKc
3a pa3BMBaHe Ha cneuunanHa
CKOPOCTHO-CU/I0BaTa
U34PbKAUBOCT

METHK
Pabota 3a cuna c npeoaonABaHe
Ha cobCcTBEHOTO Terno

CbBOTA
B) EKcnepumeHTaieH KOMMNAEeKC
3a pa3BMBaHe Ha CTaTUYHO-
cunoBaTa U3apbXKANBOCT

Fig. 5

<
MNpenopbyBam '
e
BCEKW [lEH B
3aKNH0YNTENHA
Ta vyacT
Ha
TPEeHMpPOBKaTa
Aa ce
M3NbAHABAT
YNpaxKHHWA 33
nogobpasBaHe
Ha
rMBKABOCTTA
10-12 muH.

)



E) General methodical instructions for conducting the experimental methodology (AG 15-17):
- The complexes are applied at the end of the main part of the training on the designated
training day:

¢ For the general preparatory stage (Tuesday - Strenght with weights and Friday - Static
strenght endurance)

e For the special-preparatory stage (Tuesday - Strenght with weights, Thursday - Speed-
Strenght endurance and Saturday - Static strenght endurance).

- The duration for application of the experimental methodology is almost 4 months or 15
weeks (from 7.12.2009 to 21.03.2010).

F) During the period of the experimental methodology set by us, the athletes from the
control group (AG 15-17) apply the following methodology for conducting their training
sessions:

- The number of workouts in the weekly microcycle is 6.

- The training sessions are conducted according to a standard scheme for this period of
preparation, as the content of the individual trainings is focused entirely on the study of the
competitive routines and improvement of the technique of performing the difficulty
elements.

- The time spent for physical training and the focus of the exercises are different for eachl
athlete according to development of individual qualities..

Expert assessment - As a long-time coach in sports aerobics, a lecturer at NSA and an
international judge, | used this method to determine the content of the competitive routines
and determine the leading specific motor skills for each of its components. Also, during all
the tests there was an expert commission of three members (the official Coaching
Commission of the Bulgarian Aerobics Union - Milena Tarnichkova, Dimitrina Kandeva and
Margarita Stoyanova), which monitored the proper technical performance of the exercises
from the test battery.

b / Mathematical-statistical methods and indicators.

The results obtained by us were subjected to statistical processing with the computer
programs Excel 2013 and SPSS Statistics 22, which are specialized in processing and analysis
of statistical information, both parametric and non-parametric criteria.

Depending on the specific research tasks, the following statistical methods were used:

- variation analysis - Variation analysis, aiming to establish the limits of change of the studied
indicators and the extent to which the distribution of these values is within the normal
range.

- analysis of variance;

- graphical analysis - to illustrate the calculated values in different types of tables and
figures.

The following criteria and coefficients were also applied - Student's t-test for dependent and
independent samples; Z-score.
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Il. RESULTS ANALYSIS
I.1. Analysis of the duration of the training session in sports aerobics and its parts during
the different stages and periods of preparation

Our research includes a 10-year period of recording and reporting the training load in sports
aerobics (from 2003 to 2013).

During the different years our research is partial for separate stages and periods of the
preparation of the athletes in sports aerobics. Almost all athletes are part of the national
teams for three age groups - AG 12-14, AG 15-17 and AG 18+.

For the purposes of our study, we have processed one of the general indicators of training
load, and that was the time spent on a training session. We have also followed how this time
is distributed for the individual parts of the training (preparatory, basic and final), and the
most important for us is the time spent for physical training and what is its percentage of the
whole training. All empirical data were processed, divided and analyzed by age groups (AG
12-14; AG 15-17 and AG 18+) and main periods and stages of annual training (general
preparatory stage, special preparatory stage, pre-competition stage, competition period and
competitive microcycle).

In the dissertation work are processed and analyzed in detail the data from the studied
stages and periods of preparation of the competitors.

To draw our conclusions, we summarized all the values from our study and presented them
in the following graph (Fig. 6).

min %
180 - 171
160 m 16
160

18

140 14
[123]
120 12
100 10
90 .
70
60 6
50
40 4
30 17.5 15.5 15
20 2
10
0 0
OGI.I.I,O-I'IOAI'OTBVITGIIGH cneunanHo-noAroTBUTENEH npeacocresareneH cbCTe3areneH cbCTe3areneH
eran eran eran nepuoj MUKPOUUKDA
[ du3mnyecka NoAroToBKa [ TPeHMPOBBYHO Bpeme MpoueHTHO CboTHOLEeHNE

Ha BpemeTo 3a ¢u3.n-ka u
061W0TO0 TpeH. Bpeme

FIG. 6. Average duration of training sessions and the time spent for physical training during the
separate stages and periods of training in sports aerobics
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The graph shows the average values of time spent on physical training during the individual
stages and periods of training, as well as their percentage of the total training time. In our
opinion, the values of the chart follow their logical change, as they are naturally the highest
in the general preparatory stage - 29 minutes and decrease gradually towards the
competition period - 15 minutes. However, the total training time is very close - from 160 to
170 minutes , while during the competitive microcycle it only drops sharply to 123 minutes.

11.2. Dynamics of development of the signs of special physical fitness

For the needs of the research, it is extremely important to follow the dynamics of
development of the main signs of special physical fitness in the age aspect. This will allow to
determine the state of the studied traits in the different age groups (AG 7-8, AG 9-11, AG 12-
14, and AG 15-17) and, on this basis, to determine the accents in the future school -training
work with the athletes from each group.
To solve this problem in 2005 a finding experiment was conducted to reveal the peculiarities
of special physical fitness in terms of age.
The results of the variational processing of the initial data for each of the studied sets are
presented in Table 8.

Table 8

Mean levels of the studied traits of special physical fitness in each of the observed populations

Ne | tests AG 7-8 AG9-11 | AG 12-14 | AG 15-17
T1 | pushups 28.70 23.47 31.10 30.00
T2 | Abdominal presses 17.40 18.60 22.63 24.76
T3 | Back presses 27.20 28.27 28.57 30.94
T4 |in height Lifting the knees to the chest 27.80 23.70 25.13 26.41
T5 | Shuttle running 35.20 37.70 40.73 43.29
T6 |in height holding the legs forward 4.80 7.50 12.37 19.65
T7 |straddle support 12.50 12.20 18.10 26.94
T8 |Longjump 144.40 155.03 180.47 199.94
T9 | Vertical jump 26.60 24.50 32.50 39.71
T10 |from lying down, standing up and straight jump 41.20 40.57 37.57 35.71
T11 | Running with high knees - on the spot 5.70 5.67 5.23 5.12
T12 | Lean forward 13.40 13.83 21.43 24.00

The analysis of the table shows that, in general, the observed traits develop in a positive
direction and at the end of the observed period (in AG 15-17) the increments in most of the
average values of the indicators are significant. This is quite natural, given the difference of
2-3 years between each of the studied populations. Evidence for this finding are the values
of Student's comparative t-test (Fig. 7).
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FIG. 7. Significance of the differences between the average levels of the studied traits at the
beginning and at the end of the observed period

At the same time, however, as can be seen from the figure, the dynamics with which the
signs of the special physical fitness are deloping varies in a different exent in some of them.

Presented in FIG. 8 lines of development allow to get an idea of the age dynamics of the
signs of speed and strength endurance of both the upper limbs and the abdominal and back
muscles. The analysis shows, for example, that the Speed-Strength endurance of the
abdominal muscles (indicator 2 - Abdominal presses) increases gradually and from an
average of 17.40, performed abdominal presses in AG 7-8, reaches 24.76 for AG 15-17. The
largest increase (by 4.03) was observed in the period between the ages of 11 and 14 years.

ap=T1 =0=T2 T3 T4 NMosaguraHe Ha
OnHamunuHu KopemHu Mpb6HM Ko/ieHeTe OT
onopu npecu npecu TUNEH BUC
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FIG. 8. Dynamics of development of the average levels of the signs of the Speed-Stranghtr endurance
of the upper limbs, abdominal and back muscles
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As a final result, as can be seen from fig. 15, the value of the comparative t-test for this
indicator is 4.21. This gives grounds, with a high guarantee probability (Pt > 95%), to claim
that as a result of the applied training effects and the normal physiological development of
the studied athletes in sports aerobics, at the end of the observed period there is a
significant increase in the level of development. of the speed-strength endurance of the
abdominal muscles.

A similar dynamics of development is observed in indicator 3 (Back presses), although in the
period between 11 and 14 years of age the development of this quality is quite slow. As a
final result, however, an increase of about 4 back presses is a guarantee for a significant
improvement in the Speed and Strength endurance of the back muscles (t3 = 2.13).

The same cannot be said for the special Speed-Strength endurance of the upper limbs
(indicator 1) and that of the abdominal muscles, but measured in the height position
(indicator 4).

As can be seen from fig. 16, the average results of 9-11-years-olds are significantly lower
than those of 7-8-years-olds, followed by a period of positive development. The decrease in
the values at the end of the period gives grounds, with a high guarantee probability (Pt >
95%), to accept as correct the zero hypothesis, according to which the changes in the level of
development for indicators 1 and 4 are insignificant and can be explained by accidental
reasons. Evidence of this are the values of t (t1 = 0.33 and t4 = -1.48), which are lower than
the critical value (twb = 2.06) (Fig. 15).

In the dissertation we have analyzed all the other studied features, their dynamics of
development in terms of age and the significance of the differences.

11.3. Average level and variability of the signs of physical fitness in 12-14-years-old athletes
during the special training stage

To solve the purpose and tasks of the study, as indicated in the methodology, a sports-
pedagogical experiment was conducted with athletes from the group of 12-14-years-olds.
The accents in the experimental methodology developed by us were determined on the
basis of the results of the preliminary study made above to reveal the peculiarities of special
physical fitness in different age groups (AG 7-8, AG 9-11, AG 12-14, and AG 15 -17) and are
aimed primarily at developing special speed-power and jumping endurance.

In order to establish the initial levels of special physical qualities, at the beginning of the
sports-pedagogical experiment was conducted testing of athletes from both groups - Control
and Experimental).

The results of the variational processing of the initial data from the testing of the
competitors from the Experimental group are presented in Table 9, those of the competitors
from the Control group - in Table 10.
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Table 9

Mean values and variability of the studied traits in 12-14-years-olds at the beginning of the
sports-pedagogical experiment - Experimental group

Ne tests X S Vv min max

1. pushups 31.71 6.83 21.54 21,00 47,00
2. Abdominal presses 24.79 3.64 14.68 20,00 32,00
3. Back presses 30.29 5.38 17.76 18,00 39,00
4, in height Lifting the knees to the chest 22.79 3.62 15.88 15,00 28,00
5. Shuttle running 41.93 3.83 9.13 35,00 47,00
6. in height holding the legs forward 18.82 | 14.93 | 79.33 2,00 50,00
7. straddle support 2590 | 13.94 | 53.82 9,00 62,00
8. |Longjump 184.93 | 17.65 | 9.54 | 158,00 | 228,00
9. Vertical jump 36.07 6.68 18.52 27,00 49,00
10. | from lying down, standing up and straight jump | 38.34 4.62 12.05 46,30 30,00
11. | Running with high knees - on the spot 5.04 0.69 13.69 6,60 4,40

12. Lean forward 19.50 5.11 26.21 28,00 10,00

Table 10

Mean values and variability of the studied traits in 12-14-years-olds at the beginning of the
sports-pedagogical experiment - Control group

Ne tests X S Vv min max

1. pushups 34.64 9.10 26.27 18,00 48,00
2. Abdominal presses 24.07 3.89 16.16 17,00 30,00
3. Back presses 32.93 3.08 9.35 29,00 39,00
4, in height Lifting the knees to the chest 25.21 3.68 14.60 14,00 29,00
5. Shuttle running 42.57 3.16 7.42 36,00 46,00
6. in height holding the legs forward 17.43 12.75 73.15 4,40 43,00
7. straddle support 24.82 | 12.99 52.34 7,50 56,00
8. Long jump 190.57 17.08 8.96 153,00 217,00
9. Vertical jump 30.29 7.70 25.42 10,00 40,00
10. |from lying down, standing up and straight jump 36.71 431 11.74 47,00 30,30
11. Running with high knees - on the spot 4.96 0.67 13.51 6,00 4,00

12. Lean forward 22.39 4.89 21.84 11,00 32,00

For a more accurate analysis of the results, they are divided into groups, depending on the
special physical quality for which they carry information and are appropriately illustrated.

In FIG. 9 presents the average values of the two groups of competitors in the tests
determining the initial level of their speed and strength qualities.

19



40 34.6
- 32.9
35 |~ 31.7 30.3
, 25.2
30 24.8 241 22.8
25
20 -
X
8 15
g 10 A
~ N
3 2.9 . 2.4
a . 0.7 2.6
0
Tl T2 T3 T4
" ANHAMUYHN "KopemHu npecn" "rpb6bHM Npecn" "nosauraHe Ha
onopu" KoneHe
[0 rbpau oT
TUaeH suc"
& Xcp. ET @ Xcp. Kr H pa3nukKa
I-B0 uscneaBaHe I-B0 u3cneaBaHe

FIG. 9. Average levels of the studied traits of Speed-Strength endurance at the beginning of the
experiment - AG 12-14.

As can be seen from the figure, the competitors from the Control group have a slight
advantage in the average values of three of the tests (1st "Dynamic supports" - 2.9 pieces;
3rd "Bback presses" - 2.6 pieces and 4- you "Lifting the knees to the chest from the nape of
the neck" - 2.4 pieces). In the test for speed-strength endurance of the abdominal muscles
(indicator 2) the two groups show almost the same average values, as the difference of 0.7
in favor of the experimental one is insignificant.

In the dissertation we have illustrated and analyzed in detail the data from the variational
analysis of all studied traits of the two groups (CG and EG) before the start of the
experimental methodology. in sports aerobics, established at the beginning of the
experiment shows that the differences obtained are relatively small, with the Control group

showing a slight advantage in eight of the tests, and the experimental - in four.
¥ ¥k %k

RESULTS FROM THE SECOND SPORTS AND PEDAGOGICAL TESTING

After the applied experimental methodology with the 12-14-years-old athletes in sports
aerobics, a second sports-pedagogical testing was conducted. The data from it were
processed by variation analysis (Table 11 and Table 12), which allows to establish and
compare the average levels of all studied traits at the end of the experiment for the athletes
from both groups.
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Table 11

Mean values and variability of the studied traits in 12-14-years-olds at the end of the sports-
pedagogical experiment - experimental group

Ne |tests S min max

1. pushups 37.07 | 5.30 14.30 28,00 | 46,00
2. Abdominal presses 28.50 2.14 25,00 | 32,00
3. Back presses 34.21 3.81 11.14 28,00 | 42,00
4, in height Lifting the knees to the chest 26.64 1.08 25,00 | 29,00
5. Shuttle running 44.29 2.13 41,00 | 49,00
6. in height holding the legs forward 21.06 | 8.89 42.21 7,00 40,90
7. straddle support 33.07 | 12.73 38.49 14,80 | 59,00
8. Long jump 202.86 | 13.48 186,00 | 234,00
9. Vertical jJump 46.86 | 5.55 11.84 38,00 | 58,00
10. | from lying down, standing up and straight jump 35.27 | 4.85 13.75 42,90 | 28,00
11. | Running with high knees - on the spot 4.34 0.24 4,72 4,00

12. |Lean forward 23.82 | 3.86 16.20 16,00 | 29,00

In both tables and fig. 10 presents the average values obtained in the second testing of the

experimental and control groups, characterizing the Speed-Strength endurance of the

competitors at the end of the experiment.

Table 12

Mean values and variability of the studied traits in 12-14-year-olds at the end of the sports-
pedagogical experiment - Control group

Ne |tests X S Vv min max

1. pushups 34.79 | 9.78 28.11 18,00 48,00
2. Abdominal presses 26.07 5.47 20.98 17,00 35,00
3. Back presses 32.07 3.65 11.38 26,00 39,00
4. in height Lifting the knees to the chest 2443 | 3.06 12.53 18,00 29,00
5. Shuttle running 43.50 3.96 9.10 36,00 49,00
6. in height holding the legs forward 18.10 | 10.93 60.39 6,00 41,00
7. straddle support 24.27 | 12.50 51.50 7,50 54,00
8. Long jump 195.93 | 19.77 10.09 153,00 | 221,00
9. Vertical jump 3193 | 8.35 26.15 10,00 42,00
10. |from lying down, standing up and straight jump 36.71 5.24 14.27 47,00 28,00
11. | Running with high knees - on the spot 475 0.73 15.37 6,00 4,00

12. | Lean forward 22.11 4.80 21.71 11,00 29,00
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FIG. 10. Average levels of the studied signs of Speed and Strength endurance at the end of the
experiment - AG 12-14

As can be seen, in all four studied traits the average values of the experimental group are
higher than those of the control group. The comparative analysis shows that after the
application of the experimental methodology the advantage of the experimental group over
the control in terms of Speed and Strength endurance of the upper limbs, abdominal and
back muscles is within 6%, 14% and 8.42%, respectively.

The analysis of the results also shows that during the experiment the Experimental group
marked a positive increase in all four tests. The relative share of gains ranges between
12.94% for indicator 3 (Back presses) and 16.90% - for indicator 1 (Dynamic supports).

In the athletes from the Control group, an increase was observed only in test 2, related to
the performance of the maximum number of "Abdominal presses" for 30 s In the test
"Dynamic supports" (indicator 1) the growth of the control group is extremely small, only
0.15 supports, and in the "Back presses" and "Lifting the knees to the chest from the
occipital axis" the average values at the end of the experimental period even decrease (ds = -
0.86,. and d4 =-0.78).

In the dissertation we made a detailed analysis of the differences between the level of
development of all studied features, both before and after the applied experimental
methodology.

Il. 4. Checking the effectiveness of the experimental methodology in 12-14-years-old
athletes
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The analysis made so far allowed to reveal the average levels and variability of the studied
signs of physical fitness in both groups (Experimental and Control), participants in the
experiment both at the beginning and at the end. It is clear from the analysis that all
indicators show certain differences between the average levels of the two groups. However,
this does not give grounds to draw serious conclusions and conclusions before the validity of
these differences is established.

For this purpose, as indicated in the methodology, the comparative t-test of Student was
applied, and the data presented in fig. 19 allow establishing the significance of the
differences between the average levels of the studied traits at the beginning of the

experiment.
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FIG. 11. Significance of the differences between the average levels of the studied traits at the
beginning of the experiment between the two groups (EG, CG) - AG 12-14

The figure shows that in 8 indicators the Control group has higher results than the
experimental one. A closer look at the values of t shows that in all indicators temp is less than
teritical (teritical = 2.05). This gives grounds with a high guarantee probability (P: > 95%) to
confirm the null hypothesis, according to which the observed advantage of the competitors
from the Control group is insignificant and can be explained by random reasons.

This finding also applies to most of the indicators in which the advantage is in favor of the
Experimental group.

The only exception here is indicator 9 (Vertical rebound).

As can be seen from the figure, in this indicator t has a value of 2.13, which gives grounds, in
terms of the level of development of explosive strenght of the lower limbs in vertical
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muscular effort, to reject the null hypothesis and to accept the alternative, according to
which the experimental group is superior to the control on the above grounds.

Nevertheless, the results show that at the beginning of the observed research period the
level of the two groups is equal. This is a guarantee of correctness at the start of the
experiment.

For the needs of the research at the end of the research period a second testing was
conducted according to the above indicators.

In FIG. 12 presents the results of the comparative analysis of the indicators in the
experimental group after the applied experimental methodology.

As can be seen from the figure, in most of the tests t takes values between 2.23 and 4.65.
This is a proof of the reliability of the observed gains in the competitors from this
population.
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FIG. 12. Significance of the increments in the average levels of the studied traits in the experimental
group at the end of the experiment - AG 12-14

The figure also shows, however, that in four of the tests the values of t are lower than the
critical one (teritical = 2.05). This gives grounds, with a high guarantee probability (P+ > 95%), in
terms of the ability of the competitors to stay in the "Angular height" (indicator 6) and in the
Straddle support (indicator 7) to be accepted zero, which means that during the experiment
there were no significant differences in the achievements of the competitors. The same
applies to indicators 5 and 10, which carry information about speed endurance and speed.

The study conducted at the end of the experiment with the competitors from the Control
group shows that during the experiment they also changed the level of the studied traits,
but despite the observed positive gains, with a high guarantee probability it can be said that
for all indicators in the Control group the null hypothesis is valid. This means that under the
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influence of the performed training work there have been no significant improvements in
the level of special physical qualities of the athletes from this population.

I1.5. Average level and variability of the traits of physical fithess in 15-17-years-old athletes
during the preparation period

To solve the goal and tasks of the research, as indicated in the Methodology, a sports-
pedagogical experiment was conducted with the athletes from the older age group (AG 15-
17). The accents in the experimental methodology developed by us were determined on the
basis of the longitudinal study for revealing the peculiarities of the special physical fitness in
the different age groups (AG 7-8, AG 9-11, AG 12-14, and AG 15-17) and are aimed at
developing mainly the strenght, special speed-strenght and special static-strenght
endurance.

The results of the variational processing of the initial data from the testing conducted at the

beginning of the sports-pedagogical experiment are presented in Table. 13.
Table 13

Mean values and variability of the studied traits in 15-17-years-olds at the beginning of the sports-
pedagogical experiment - Experimental group

Ne | tests X S Y min max As Ex

1. | pushups 28,44 6,91 24,30 16,00 36,00 -0,95 -0,16

2. | Abdominal presses 25,56 2,01 7,86 23,00 29,00 0,55 -0,66

3. | Back presses 31,44 3,43 10,91 26,00 38,00 0,56 0,89
in height Lifting the knees to the

4, 20,00 3,74 18,70 14,00 24,00 -0,61 -1,42
chest

5. | Shuttle running 40,67 4,66 11,46 31,00 47,00 -0,95 1,60

6. |in height holding the legs forward 16,11 2,42 15,02 13,00 19,00 0,11 -1,46

7. |straddle support 21,13 7,14 33,79 11,00 30,00 -0,14 -1,43

8. |Longjump 198,56 8,29 4,18 187,00 | 208,00 | -0,40 -1,51

9. | Vertical jump 33,33 4,30 12,90 25,00 40,00 -0,56 1,02
from lying down, standing up and

10. o 39,46 3,65 9,25 45,00 35,00 0,05 -1,42
straight jump
Running with high knees - on the

11. 5,43 0,64 11,79 6,00 4,60 -0,23 -2,60
spot

12. | Lean forward 22,33 5,27 23,60 11,00 30,00 1,16 2,52

The analysis of the table shows that at the start of the experiment the participants in the
Experimental group performed an average of 28.44 Dynamic supports, 26.56 Abdominal
presses, 31.44 Back presses and 20.00 Knee lifts from the occipital height. All these
indicators carry information about the Speed and Strength endurance, respectively of the
upper limbs, abdominal and back muscles. However, the table shows that in the group of 15-
17-years-olds there are athletes who have much lower results than the best. Proof of this
are the minimum (Xmin) and maximum (Xmax) values of X (the achievement). For example,
properly performed dynamic supports take values between 16 and 26, liftings from the
occipital leg are between 14 and 24, and so on. These statistical deviations from the
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arithmetic mean, according to the norms of sports statistics, affect the homogeneity of the
studied population (Fig. 13).
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FIG. 13.Disspersion (V%) of the studied traits in 15-17-yeasr-olds at the beginning of the sports-
pedagogical experiment - experimental group

The figure shows that the lowest values of the coefficient of variation V are observed at
indicators Ne 8 (Vs = 4.18%), No 2 (V, = 7.86%) and Ne 10 (Vio = 9.25%). ). It is known,
according to the norms of sports statistics, that the scattering of individual cases around the
average level within 10% gives reason to believe that the relevant indicators are stable and
the studied population - homogeneous in terms of the traits for which these indicators carry
information. Therefore, with a high guarantee probability (P+ > 95%) it can be confirmed
that during the initial testing the group of AG 15-17 athletes in sports aerobics was
homogeneous in terms of the dynamic strength of the lower limbs during muscular efforts in
the horizontal plane (indicator 8), the speed-strength endurance of the abdominal muscles
(indicator 2) and the speed of the athletes when performing the combination "Occipital
position - Squat - Air jump" (indicator 10).

As can be seen from fig. 21, for 8 of the studied indicators the values of the coefficient of
variation range between 10.91% for indicator 3 and 24.30% for indicator 1. According to
sports statistics, disspersion between 10% and 30% means that the respective indicators are
relatively stable, and the studied population - approximately homogeneous on the grounds
for which these indicators carry information. The reason for this relatively high disspersion is
the observed larger differences between the achievements of the studied athletes from the
experimental group. For example, the above-mentioned difference of 20 dynamic supports
between the best and the weakest achievement, the difference of 19 cm on the slopes in
depth, etc.

The only exception here is indicator 7 (Straddle support). As can be seen from the figure, the
coefficient of variation on this indicator is the highest (V7 = 33.79%), which puts it in the zone
of unstable (over 30%). This gives grounds to claim that the Experimental group of AG 15-17
at the start of the experiment is highly heterogeneous in terms of static-strength endurance,
which is required to maintain the Straddle support. From a sports-pedagogical point of view,
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this means that during the future training sessions it is necessary for the athletes who have
the lowest achievements in this area to increase the volume of training effects aimed at
developing static-strength endurance.
In the dissertation we have also subjected to processing by variation analysis (Table 14) and
the initial data of the athletes from the Control group, obtained from the conducted at the
start of the experiment sports-pedagogical testing. We have graphically presented their
homogeneity for each studied feature (Fig. 14).

Table 14.

Mean values and variability of the studied traits in 15-17-years-olds at the beginning of the sports-
pedagogical experiment - Control group

Ne | tests X S Vv min max As Ex
1. pushups 31,78 7,14 22,46 21,00 42,00 -0,01 -1,25
2. | Abdominal presses 27,11 1,90 7,01 24,00 30,00 -0,20 -0,49
3. Back presses 32,67 3,87 11,86 29,00 39,00 1,10 -0,33
in height Lifting the knees to the
4, 22,44 4,10 18,25 16,00 28,00 -0,26 -1,06
chest
5. Shuttle running 43,56 2,01 4,61 42,00 48,00 1,51 2,33
6. |in height holding the legs forward 20,89 11,79 56,46 7,00 50,00 2,12 5,91
7. straddle support 24,89 8,89 35,74 12,00 41,00 0,39 0,01
8. Long jump 201,78 13,27 6,58 174,00 218,00 -1,14 1,52
9. Vertical jump 33,00 8,87 26,89 17,00 48,00 -0,09 0,69
from lying down, standing up and
10. . R 36,11 5,30 14,68 44,00 28,00 0,08 -1,21
straight jump
Running with high knees - on the
11. 5,25 0,44 8,40 6,00 4,60 0,34 -0,14
spot
12. | Lean forward 23,00 4,64 20,16 15,00 31,00 -0,12 0,63
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FIG. 14. Scattering (V%) of the studied traits AG 15-17 at the beginning of the sports-pedagogical
experiment - Control group

From the values in Tables 13 and 14 it can be seen that in almost all studied traits the
average achievements of the competitors from the Control group are higher than those of
their colleagues from the Experimental one, but the analysis of Figure 15 shows that the
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values of the t-test are in ranges between 0.10 and 1.71 Therefore, they are lower than the
critical value of t (ttwbi), which is 2.05. This gives grounds, with a high guarantee probability,
to claim that at the beginning of the current sports-pedagogical experiment there are no
significant differences between the average levels of the Experimental and Control groups
on the studied signs of special physical fitness.
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FIG. 15. Significance of the differences between the average levels of the studied traits in AG 15-17
at the beginning of the sports-pedagogical experiment

I1.6. Checking the effectiveness of the experimental methodology for 15-17-years-old
athletes

In order to check the effectiveness of the applied experimental methodology, at the end of
the observed period a second (final) sports-pedagogical testing was conducted with both
groups in the 15—-17-years-old participants in the experiment.

Information about the level and variability of the studied signs of special physical fitness in
the athletes from the Experimental group at the end of the experiment gives table. 15.
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Mean values and variability of the studied traits in AG 15-17 at the end of the sports-pedagogical

experiment - Experimental group

Table 15.

Ne | tests X S Vv min max As Ex

1. | pushups 37,78 4,58 12,11 31,00 44,00 -0,15 -1,67
2. | Abdominal presses 29,11 2,85 9,78 25,00 34,00 0,23 -0,33
3. | Back presses 33,67 2,55 7,57 30,00 38,00 -0,10 0,02
4. |in height Lifting the knees to the chest 26,56 1,67 6,28 23,00 28,00 -1,37 1,64
5. | Shuttle running 45,00 2,40 5,33 40,00 48,00 -1,12 1,44
6. |in height holding the legs forward 29,44 11,37 38,62 17,00 50,00 0,79 -0,14
7. | straddle support 41,22 13,17 31,95 25,00 64,00 0,46 -0,68
8. | Longjump 200,44 8,66 4,32 184,00 211,00 -0,71 0,19
9. | Vertical jump 38,44 3,50 9,12 34,00 44,00 0,42 -1,03
10. from lying down, standing up and straight 30,33 5,34 17,60 43,00 26,00 2,01 4,20

Jump

11. | Running with high knees - on the spot 4,40 0,29 6,67 4,88 4,00 0,21 0,10
12. | Lean forward 26,11 3,66 14,00 21,00 30,00 0,43 -1,63

The analysis of the table shows that as a result of the applied training effects, after the end

of the experiment there is an increase in the level of all studied traits. A good visual idea of

this, as well as of the percentage change in the mean levels of these traits in the

Experimental group is given by fig. 16.
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FIG. 16. Comparative analysis of the studied signs in AG 15-17 from the Experimental group at the
end of the sports-pedagogical experiment

However, the positive changes found cannot be considered credible until their significance

has been demonstrated.

Therefore, with the help of Student's comparative t-test, the null hypothesis was tested (Fig.

17).
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The analysis of the figure shows that during the experiment, under the influence of the
applied specialized training effects with the means of sports aerobics, there was a significant
increase in the average levels of most of the studied signs of special physical fitness in the
Experimental group.
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FIG. 17. Significance of the differences between the average levels of the studied traits in AG 15-17
from the Experimental group at the end of the sports-pedagogical experiment

Proof of this is the values of the calculated t-test. As shown in the figure, in 9 of the
indicators (the shaded columns in Fig. 25) t moves within 2.48 and 4.79. According to the
norms of sports statistics (at t > twb), with a high guarantee probability (Pt 2 95%), with
regard to the features for which these indicators carry information, the null hypothesis can
be reasonably rejected and the alternative hypothesis can be accepted as true. According to
it, these positive gains are significant.

What is the state of the Control group at the end of the experiment? The answer to this
guestion is given in the dissertation, where in tabular and graphical form are presented the
values for the development of the studied features after the time of the experiment.

It is clear from the analysis that the calculated comparative t-test in almost all indicators
ranges between 0.18 and 1.23, which allows with a high guarantee probability to say that
the null hypothesis is valid here. Therefore, in general, during the sports-pedagogical
experiment the athletes from the control group did not experience significant changes in the
levels of special physical qualities.

An exception is indicator 11 (Running in a place with high knees). The t-criterion is higher
than the critical value (t11 = 3.71), which allows us to claim with a high guarantee probability
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(Pt 2 95%) that this increase is significant. However, according to the other signs, the changes
in the competitors from the Control group are accidental.

I.7. Evaluation and optimization of the special physical fithess of 12-14-years-old athletes

To solve the purpose and tasks of the study, an assessment was made of the condition of the
studied traits of special physical fitness both at the start and at the end of the conducted
sports-pedagogical experiments with AG 12-14 and AG 15-17 in sports aerobics.

The scores are obtained with the help of the normative tables attached to the dissertation.
The calculated average total score (2T) of the special physical fitness of the AG 12—-14 from
the experimental group at the beginning of the observed period is 28.08 points. Relatively
higher (30.00 points) is the generalized score of the athletes from the Control group. (Fig. 18).
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FIG. 18. Summarized assessments of the special physical fitness of AG 12-14

However, the difference between the average score for the studied sets is only 1.92 points
and, as indicated in section 1ll.4, the differences between the average levels of the studied
traits at the start of the sports-pedagogical experiment with 12-14-years-old athletes, are
generally insignificant.

By means of the group, individual and optimization profiles prepared by us, we can
determine both the strengths and weaknesses of the special physical fitness of the athletes,
exposed to the experimental methodology both at the beginning and at the end of the
observed period (Fig. 19, 20 and 21).
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FIG. 19. Group profile of special physical fitness of AG 12-14 at the start of the sports-pedagogical
experiment

FIG. 20. Optimization profile of the special physical fitness of the 12-14-years-old athletes from the
Experimental group
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FIG. 21. Individual optimization profile of Janeta Petkova's special physical fitness (Taverage = 39,92 pt.)

11.8. Evaluation and optimization of the special physical fitness of AG 15-17

The results obtained in the evaluation of athletes from the older AG 15-17 are presented in
table. 16.

Table 16.
Assessment of the level of the studied traits in 15-17-years-old athletes
Ne |tests Hauano Kpaii Mpupactn
Er Kr Er Kr Er Kr
1. | pushups 25 28 33 30 8 2
2. | Abdominal presses 27 31 33 27 6 -4
3. |Back presses 25 27 30 26 5 -1
4. |in height Lifting the knees to the chest 9 13 23 18 14 5
5. [Shuttle running 18 25 30 25 12
6. |in height holding the legs forward 23 27 35 30 12 3
7. |straddle support 21 23 32 27 11 4
8. |Longjump 27 29 28 26 1 -3
9. | Vertical jump 18 18 24 19 6
10. | from lying down, standing up and straight jump 22 25 32 28 10
11. | Running with high knees - on the spot 23 25 31 31 8
12. | Lean forward 22 23 27 23 5
Tepeaio 21.67 24,5 | 29.83 | 25.83 | 8.16 | 1.33
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The analysis of the table shows that at the start of the sports-pedagogical experiment the

highest average level of 15-17-years-old athletes from the Experimental group demonstrated

in terms of the following signs of special physical fitness:

>

>

>

At the

Speed and Strength endurance of the abdominal muscles (indicator 2 "Abdominal
presses"”, T2 = 27 points);

Dynamic force of the lower limbs during muscular efforts in the horizontal plane
(indicator 8 "Long jump", Tg = 27 points);

Speed-Strength endurance of the upper limbs (indicator 1 “Dynamic supports”, T1 =
25 points);

Speed-Strength endurance of the back muscles (indicator 3 “Back presses”, T3 = 25
points).

same time, it is clear from the table that the scores on some of the indicators are

much lower, which is evidence of a lower level of development of the features for which the
respective indicators provide information. In the experimental group, this applies mainly to:

>

>
>

Speed-Strength endurance of the abdominal and back muscles when performing
Lifting of the knees from the occipital height (indicator 4, T4 =9 points);

Speed endurance (display 5 “Shuttle running”, Ts = 18 points);

the explosive power of the lower limbs during muscular efforts in the vertical plane
(indicator 9 “Vertical rebound”, T9 = 18 points).

The calculated average total score (2T) of the special physical fitness of the 15-17-years-old

athletes from the Experimental group at the beginning of the observed period is 21.67
points. Relatively higher (24.50 points) is the generalized score of the athletes from the
Control group. This is clearly seen in fig. 22.
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G. 22. Summarized assessments of the special physical fitness of 15-17-years-old athletes
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The analysis of table 16 also shows that in this AG 15-17, as well as in AG 12-14, the higher
average total score in the competitors from the Control group is a result of the higher level
of development of the studied traits at the start of the experiment. This is illustrated in FIG. 23.

ExcnepuMeHTanHa rpyna
=&~ KoHTponHa rpyna

FIG. 23. Group profile of the special physical fitness of 15-17-years-old athletes at the start of the
sports-pedagogical experiment

The figure shows that the special physical fitness of 15-17-years-old athletes from the
Control group is characterized by the highest level of development of:

» Speed and Strength endurance of the abdominal muscles (indicator 2 "Abdominal
presses", T, = 31 points), of the upper limbs (indicator 1 "Dynamic supports", T1 = 28
points) and of the back muscles (indicator 3 "Back presses “, T3 = 27 points);

» Dynamic power of the lower limbs during muscular efforts in the horizontal plane
(indicator 8 "Long jump", Ts = 29 points) and

» Static-strength endurance (indicator 6 “Angular height”, Ts = 27 points).

The weakest in this age group at the beginning of the experiment was developed speed-
strength endurance when performing knee lifting from the occipital axis and the dynamic
power of the lower limbs with muscular effort in the vertical plane, and more:

» Static-strength endurance when holding in an Straddle support (indicator 7, T7 = 23
points) and

» Mobility of the spine (indicator 12, T12 = 23 points).

As can be seen from fig. 31, the group profile of the special physical fitness of the two sets
participating in the experiment, at its start, are identical. This gives reason to believe that
these profiles, quite logically, outline the structure of the studied phenomenon and
determine both the strengths and weaknesses of the special physical fitness of 15-17-years-
old athletes in sports aerobics.
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Based on the obtained assessments we have prepared and analyzed in the dissertation
optimization profiles for the two studied sets (control and experimental group), as well as
individual ones of elite athletes from the National team for this AG (fig. 24, 25, 26 and 27).
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FIG. 24. Optimization profile of the special physical fitness of the 15-17-years-old athletes
from the Experimental group

FIG. 25. Optimization profile of the special physical fitness of the 15-17-years-old athletes
from the Control group
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FIG. 26. Individual optimization profile of the special physical fitness of Ivelina Lukaki (Average =
32.25 points)

FIG. 27. Individual optimization profile of the special physical fitness of Lyuboslava Assenova (Taverage
= 27.75 points)
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IIl. CONCLUSIONS, RECOMMENDATIONS AND CONTRIBUTIONS TO THE DISSERTATION

lll. 1. CONCLUSIONS

1. The analysis of the general indicators of the training load shows that the athletes in sports
aerobics spend too little time for physical training during the separate stages and periods of
their annual training. Also, at the time of the period studied by us, there is no data on the
content of physical training, its nature and focus.

2. The monitoring of the dynamics of development of the main traits of the special physical
fitness of the athletes in sports aerobics in the age aspect (from 7 to 17 years of age) shows
that:

e The observed traits, as a whole, develop in a positive direction and at the end of the
observed period (in AG 15-17) the increments in most of them are significant;

e There is an uneven dynamics of development of Speed-Strength endurance of the
upper limbs and back muscles, as well as the speed when performing complex
exercises.

3. The verification of the effectiveness of the applied specialized methodology for
developing the special physical fitness of AG 12-14 in sports aerobics shows that the
analyzes and summaries prove the effectiveness of the experimental methodology for
complex development of special physical qualities of athletes in sports aerobics cannot be
claimed for Control group competitors.

4. The verification of the effectiveness of the applied specialized methodology for
developing the special physical fitness of AG 15-17 in sports aerobics shows that the
performed experimental training work was sufficiently effective and had a significant
positive impact on the level of special physical fitness of athletes. from the Experimental
group in contrast to the Control group, in which only a significant increase in the speed of
the lower extremities was observed.

5. The assessment of the state of the studied traits of special physical fitness both at the
start and at the end of the conducted sports-pedagogical experiments with AG 12-14 and AG
15-17 in sports aerobics shows that the developed optimization models, completely logical ,
outline the structure of the studied phenomenon and determine both the strengths and
weaknesses of the special physical fitness of the athletes.

lll. 2. RECOMMENDATIONS

1. We recommend to specialists and trainers the use in practice of the experimental methodology
prepared by us for AG 12-14, considering that it is necessary to adjust it for better efficiency, in the
direction of increasing the volume of the training impact for the development of speed endurance
and speed of competitors.

2. We also recommend the use of our experimental methodology for AG15-17, but again after
making adjustments to increase the volume of training effects aimed at developing the dynamic
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strength of the lower limbs, speed and strength endurance of the back muscles and mobility of the
spine.

3. We recommend the use of the model approach for assessment of physical training in general in
sports aerobics to improve the methodologies for the development of individual sports-specific
motor skills.

lll. 3. CONTRIBUTIONS

1. A detailed content analysis of the competitive routines has been made and the necessary motor
skills specific to each of their components have been differentiated. This clarifies the direction of
development of physical training in sports aerobics.

2. The data from the longitudinal study of the duration of training sessions can serve as a starting
point for optimizing planning in sports aerobics.

3. Two experimental methods have been developed to improve the special physical training of
athletes in sports aerobics, which can be used in practice because they have proven their positive
effectiveness.
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