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Abstract

Purpose: to experimentally substantiate the improvement of the physical
preparedness of breakdancers at the age of 13-15 years using the functional
simulator «Alpha Gravity».

Material & Methods: theoretical analysis and generalization of scientific
and methodological literature, pedagogical observation, pedagogical testing,
pedagogical experiment, methods of mathematical statistics. The study involved
22 breakdancers aged 13-15 years, from the reserve of the national team of
Ukraine. Two groups were formed from the study participants: the control group
(CG) - 11 athletes and the main group (MG) — 11 athletes, in the educational
process of which the means of the functional simulator «Alpha Gravity» were
included.

Results: a positive effect of the application of a set of exercises using the
«Alpha Gravity» functional simulator in the training process of breakdancers aged
13-15 years was revealed. The greatest increase in indicators of physical fitness
of the athletes of the main group was found in the tests: T1 «Bend forward from a
sitting position, legs together (cm)»; T2 «Push-ups» (number of times min-')”; T5
«Holding the torso in the prone position, (s)»; T6 «Plank, (s)». In other tests, there
is also a positive trend in the growth of indicators.

Conclusions: statistically significant positive changes in the level of physical
preparedness of breakdancers at the age of 13-15 years of the main group (MG,
n=11)were established under the influence of the developed training methodology
using the means of the functional simulator «Alpha Gravity».

AHoOTauiq

Ceprii F'ymeHiok, Bonogumup KoHoeanoe, Bnagucnas 3amasiii.
BaockoHaneHHs }i3UYHOI NiAroTOBNEHOCTI CNOPTCMEHIB 3 OpelKiHry
Bikom 13-15 pokiB 3acob0amu ¢yHKUiOHANbHOr0 TpeHaxepy «anbda-
rpasiTi». MeTa: ekcnepvmMeHTasbHO 0OrpyHTYBaTU BAOCKOHANEHHS Di3NYHOI
niaroTOBNEHOCTI CNoOpTCMEeHIB 3 6pelikiHry Bikom 13-15 pokiB 3acobamu
dyHKUiOHanbHOro TpeHaxepy «Anbda-rpasiTi». Matepian 1 metoaum:
TEOPETUYHMIA aHani3 | y3araJbHEeHHA HayKOBO-MeTOAUYHOI niTepaTtypu,
negaroriyHe  CroCTEPEXEHHHA, nefaroriyHe  TecCTyBaHHA,  nejaroriyHum
€KCMNEPMMEHT, METOAM MaTEMAaTMYHOI CTaTUCTUKU. Y [OOCHIAXEHHI B3sIn
yyacTb 22 cnopTcMeHa 3 OpelikiHry Bikom 13-15 pokiB, 3i cknagy pesepBy
36ipHOi KOMaHan YkpaiHn. 3 ydyacHuKiB OOChioXeHHs 6yno cpopmMoBaHO ABi
rpynu: koHTponbHy rpyny (KIM) - 11 cnoptcmeHiB Ta ocHOBHY rpyny (OI) - 11
CMOPTCMEHIB, OO0 HaBYa/IbHO-TPEHYBANIbHOrO MpOLECcy sKOi Oyno BKIOYEHO
3acobu  dyHKUjioHanbHOro  TpeHaxepy «Anbda-rpasiti». PesynbtaTtn:
BUSIBNIEHO MO3UTUBHUIA BrJMB 3aCTOCYBAHHSA Yy HaBYasbHO-TPEHYBASIbHOMY
npoueci cnoptcmeHiB 3 6pelikiHry Bikom 13-15 pokiB komnnekcy BrpaB 3
BUKOPUCTaHHAM QYHKLiOHaNbLHOro TpeHaxepy «Anbda-rpasiTti». Hanbinbwmia
NPUPICT NOKa3HWKIB i3NYHOI NiAroTOBAEHOCTI CNOPTCMEHIB OCHOBHOI rpynu
BUABNEHO y TecTtax: T1 «Haxun Bnepen 3 MONIOXEHHA CUOAYU HOMM pPasoMm,
(cM)»; T2 «3ruHaHHA Ta PO3rMHaHHA PyK B yrnopi nexaun (k-Tb pasiBxe')»;
T5 «YTpumanHa TynyOy B MOMOXEHHI Nexadn Ha XuBoTi, (C)»; T6 «[naHka,
(c)». B iHWMX TecTax TakoX NPOCTEXYETbCHA MO3UTMBHA AMHAMIKa 3POCTaHHS
NMOKa3HWKiB. BMCHOBKN: BCTAHOBIEHO CTATUCTUYHO 3HaYyLLi MNO3UTUBHI 3MiHWN
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piBHSA ®i3MYHOI MiArOTOBNEHOCTI CMOPTCMEHIB 3 OpelikiHry
Bikom 13-15 pokis ocHoBHOI rpynu (O, n=11) nig BnavBom
p03p06eHOI METOAMKN TPEHYBAHb 3 BUKOPUCTAHHSIM 3ac00iB
dYHKLiOHanbHOro TpeHaxepy «Anbda-rpasiTi».

Introduction

Today, experts in the field of physical culture and sports
state the growth of the attractiveness of practicing technical
and aesthetic sports. Usually, the group of “technical
and aesthetic” sports includes sports acrobatics, artistic
gymnastics, artistic swimming, aesthetic gymnastics,
rhythmic gymnastics, and figure skating. These sports are
characterized by the presence of a technical and artistic
component in the performance of competitive programs, as
well as a peculiar approach to assessing the performance
skills of athletes, depending on the aesthetics, complexity,
accuracy of the performed motor actions (Platonov, 2004;
Hrytsyshyn (Dzhala) & Zanevs'kyy, 2007; Medvedyeva, 2008;
Bernads'ka, 2013; Kaluzhna, 2015).

Classes in dance types of physical activity have a positive
effect on the motivation for classes, as well as indicators of
physical condition and personality traits, provide ample op-
portunities for the realization of creative potential (Shynkaruk,
2003; Rovnyy & Romanenko, 2016; Humenyuk, 2018; Kyzim
et. al., 2018; Kolnohuzenko, 2018).

Today, traditionally, dance sports include sports aerobics,
cheerleading, sports (ballroom) dancing, acrobatic rock and
roll and, more recently, breaking.

Breaking was the first of the dance sports, according to
the decision of the International Olympic Committee, was in-
cluded in the program of the Olympic Games, which will be
held in Paris (France) in 2024.

As in any other sport, the basis of successful competitive
activity in breaking is the proper level of physical prepared-
ness of athletes (Shkrebtiy, 2005; Sergienko, 2010; Baranov,
2012; Yeshpanova, 2017). But breaking experts note that to-
day there is no scientific and methodological literature cover-
ing the issues of training athletes in breaking. Due to the fact
that the national team of Ukraine in breaking, which is cur-
rently undergoing the stage of formation, will take part in the
Olympic Games in Paris, there is a manifested scientific and
applied problem, on the one hand, in the absence of a suf-
ficient amount of scientific and methodological materials on
the training of breakdancers, on the other hand, it is neces-
sary to develop a structured system for the practical training
of breakdancers, which will ensure a corresponding increase
in sportsmanship and the achievement of high sports results
in a short time.

Connection of research with scientific programs,
plans, topics. The study was carried out in accordance with
the initiative topic of the scientific research of the Department
of Gymnastics, Dance Sports and Choreography of the Kh-
SAPC: “Theoretical and methodological foundations for the
development of backbone components of physical culture
(sport, fitness and recreation) for 2020-2025 state registra-
tion number 0120U01215".

Purpose of the study: to experimentally substantiate the
improvement of the physical preparedness of breakdancers at
the age of 13-15 years using the functional simulator «Alpha
Gravity».

Research task: to characterize the construction of the
training process and increase the physical preparedness of
athletes using the functional simulator «Alpha Gravity».

Material and Methods of the research

Participants

The study involved 11 breakdancers aged 13-15 years in
the control group (CG) and 11 breakdancersaged 13-15years
in the main group (MG). All participants and their parents were
informed of the nature of the study and gave informed con-
sent to participate and process the data.

Methods

In the course of the study, a set of research methods was
used to solve the set purpose: theoretical analysis of scien-
tific and methodological literature, pedagogical observation,
pedagogical testing, pedagogical experiment, methods of
mathematical statistics.

Procedure

To assess the level of physical fitness of athletes in break-
ing, 8 tests were selected: “Push-ups”, “Lifting the body from
a supine position”, “Holding the torso in the prone position” to
assess the strength abilities of athletes; the “Plank” test was
chosen to assess static strength; to assess flexibility — tests
“Split (right, left, split)” and the test “Bend forward from a sit-
ting position, legs together”; to assess the speed-strength
abilities — the test “Standing long jump”; “Romberg” test was
used to assess coordination abilities (ability to maintain bal-
ance).

In the training process of the athletes of the main group
(MG, n=11), a set of exercises was included using the means
of the functional simulator “ Alpha Gravity”.

“Alpha Gravity” is a functional simulator, which is a sus-
pension system in which athletes are horizontally suspended
using special attachments for arms and legs (Alabin. & Skrip-
ko, 1974). Training sessions with the inclusion in the training
process of the means of the functional simulator “ Alpha Grav-
ity” were held 3 times a week. The duration of the complex
is 20-25 minutes. The complex developed by us included the
following exercises:

Exercise 1. Hanging face up (basic position), arms and
legs are fixed in slings (unloading the pelvis). The duration of
the exercise is 20 s.

Exercise 2. Pull-ups with a wide grip (legs suspended in
slings). Number of repetitions — 12.

Exercise 3. Bringing the pelvis up with the touch of the
heels. Number of repetitions — 8.

Exercise 4. Bringing the pelvis and pulling up with a wide
grip while fixing the knees and elbows in the central zone (na-
vel area) for 5-8 seconds. Number of repetitions — 8.

Exercise 5. From the basic position twist to the right, then
pull up face down (exit to the “second floor”), after reaching
the end point, the body is bent and unbent (10 times) face
down. Repeat on the other side. Number of repetitions — 1.

Exercise 6. From the basic position, turn the shoulder
girdle back to form an arc in the spine and perform oscillatory
movements to unload the pelvic region.

Exercise 7. Access to the “high level” with a change in
support on the knees and ankles.

The athletes of the control group (CG, n=11) had the
training process according to the traditional method of train-
ing athletes in breaking.

Statistical analysis

Statistical analysis of the results obtained was carried out
using descriptive statistics indicators using licensed Excel
spreadsheet packages and a set of built-in functions.
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Results of the research

Indicators of the level of physical preparedness of break-
dancers 13-15 years old of the main and control groups at
the initial and final stages of the study are presented in Tables
1-2.

As a result of the analysis of statistical indicators of the
level of physical preparedness of athletes from the MG and
CG, carried out at the beginning of the study, the unreliabil-
ity of the differences in the results obtained in 7 tests (from
tp=0,1 no tp=1,68 at tgr=2,2). Thus, we state the acceptable
difference in the initial level of physical fitness of athletes of
both groups. In the test “Splits (right/left/splits), (cm)” at the
beginning of our study, the performance of athletes from the
main group (n=11) significantly exceeded the performance of
athletes from the control group (n=11).

As a result of the analysis of the data obtained at the final
stages of the study, we note that the greatest increase in the
physical preparedness indicators of the MG athletes was
found in the tests: T1 “Bend forward from a sitting position,
legs together (cm)”; test T2 «Push-ups (number of times
min')»; test TS5 «Holding the torso in the prone position,
(s)»; test T6 «Plank, (s)». In our opinion, this may indicate
that with the help of the «Alpha Gravity» functional simulator,
muscles, ligaments and tendons in the back and waist are
strengthened, and in breaking these areas bear the main load
when performing basic elements and their variations. It is
also important to note that the indicators of the T1 test “Bend
forward from a sitting position, legs together, (cm)” indicate
that the «Alpha Gravity» simulator significantly contributes

not only to increasing the level of strength indicators, but
also has a positive effect on the level of flexibility, which, in
turn, contributes to the implementation of breaking elements
with greater amplitude and dynamics, as well as a high rate of
flexibility reduces the risk of injury and reduces the recovery
time after training and competitive loads. In other tests, there
is also a positive trend in the growth of indicators. In the T4
test “Romberg test” and the T7 test “Splits”, positive changes
did not reach statistically significant values, which may be the
result of the fact that the complex developed by us did not
include specialized exercises aimed at improving flexibility
and vestibular stability.

The dynamics of physical preparedness characteristics of
athletes of the main group (MG, n=11) is presented in Table 3

The increase in the indicators of physical preparedness of
breakdancers at the age of 13-15 years of the main group
(MG) in the performance of the battery of tests is:

- test T1 «Bend forward from a sitting position, legs together,
(cm)» - increase 147,8% (tp =2,44; p <0,05);

- test T2 «Push-ups (number of times min-")» - increase 35%
(tp=3,1 1; p <0,05);

- test T3 «Lifting the body from a supine position (number of
times min')» - increase 16,7% (t = 2,28; p < 0,05);

- test T4 <Romberg test (on the right/left), (s)» - increase 35%
(tp =1,04; p >0,05) /increase 62,9% (tp =2,25; p<0,05);

- test T5 «Holding the torso in the prone position, (s)» -
increase 100% (’[p =4,64;p<0,001);

- test T6 «Plank, (s)» - increase 140,8 % (tp =2,79; p<0,05);
- test T7 «Split (right/left/split) (cm)» - increase 33,2%
(t=1,18; p > 0,05)/increase 35,5% (t =1,10; p > 0,05) /

Table 1

Indicators of the level of physical preparedness of breakdancers at the age

Maingroup
(GERRD)

of 13-15 at the beginning of the study (n=22)

Controlgroup
(n=11)

«Bend forward from a sitting position,

T1 legs together, (cm)» 4,18+2,31 2,18%1,42 0,74 p>0,05

T2 «Push-ups (number of times min-')» 40,81+3,58 40,27+3,5 0,1 p>0,05

13 «Lifting the bpdy from_? supine position 44,18+2.33 38,45+2.83 1,56 0>0,05
(number of times min-')»

. 6,0%1,01 5,0+0,63 0,83 p>0,05

T4 «Romberg test (on the right/left), (s)» 4,54+0 72 4,36+0,72 018 0>0.05

Tty SR FEe T IS P 127,27+10,23 113,45£11,77 0,88 0>0,05

position, (s)»

T6 «Plank (s)» 159,54+28,57 119,72+14,27 1,24 p>0,05

15,36+3,53 28,63+3,12 2,82 p<0,05

T7 «Split (right/left/split) (cm)» 14,91+3,83 28,27+2,93 2,77 p<0,05

16,77+3,93 24,72+2.6 1,68 p>0,05

T8 «Standing long jump (cm)» 175,90+6,3 168,90+3,03 1,0 p>0,05
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Table 2

Indicators of the level of physical preparedness of breakdancers at the age of 13-15 years at the final stages
of the study (n=22)

Maingroup
(n=11)

Controlgroup
(n=11)

T1

T2

T3

T4

T5

T6

T7

T8

«Bend forward from a sitting position,
legs together, (cm)»

«Push-ups (number of times min-') »

«Lifting the body from a supine position
(number of times min-') »

«Romberg test (on the right/left), (s)»

«Holding the torso in the prone position,
(5)»

«Plank (s)»

«Split (right/left/split) (cm)»

«Standing long jump (cm)»

10,36+1,05

55,18+2,92

51,54£2,23

8,1£1,75
7,4£1,09

254,63+25,41

384,3+75,11

10,27£2,5
9,63+2,87
13,54+£3,75

190,54+8,63

2,36+1,36

41,09+3,44

38,27+3,02

4,9+0,5
4,81+0,8

120,36+11,72

124,09+13,64

27,09+4,0
28,18+2,91
24,63+2,64

167,18+4,34

4,67

3,12

4,79

3,41

3,56
4,54
2,42

2,42

p<0,001

p<0,01

p<0,01

p>0,05
p>0,05

p<0,001

p<0,01

p<0,01
p<0,01
p<0,05

p<0,05

Table 3

Dynamics of indicators of physical preparedness of breakdancers of the main group (n =11)

at the beginning of

X£+m

at the end of the

T1

T2

T3

T4

18

T6

T7

T8

«Bend forward from a sitting position, legs
together, (cm)»

«Push-ups (number of times min-')»

«Lifting the body from a supine position
(number of times min-')»

«Romberg test (on the right/left), (s)»

«Holding the torso in the prone position, (s)»

«Plank (s)»

«Split (right/left/split) (cm)»

«Standing long jump (cm)»

the study

4,18+2,31

40,81+3,58

44,18+2,33

6,0£1,01
4,54+0,72

127,27+10,23

159,54+28,57

15,36+3.53
14,91+3,83
16,77+3,93

175,90+6,3

study

10,36+1,05

55,18+2,92

51,54£2,23

254,63+25,41

384,3+75,11

10,27+2,5
9,63+2,87
13,54+3,75

190,54+8,63

2,28

1,04
2,2

4,64

2,79

1,18
1,10
0,59

1,37

p<0,05

p<0,05

p<0,05

p>0,05
p<0,05

p<0,001

p<0,05

p>0,05
p>0,05
p>0,05

p>0,05
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at the beginning

of the study

at the end of the

study

Table 4
Dynamics of indicators of physical preparedness of breakdancers of the control group (n=11)

X+m

«Bend forward from a sitting position, legs

T1 together, (cmj» 2,18+1,42 2,36+1,36 0,09 p>0,05
T2 «Push-ups (number of times min-')» 40,27+3,5 41,09+3,44 0,16 p>0,05
13 «Lifting the b_ody fro.mia supine position 38,45+2.83 38,27+3.02 0.04 p>0,05
(number of times min-")»

. 5,0+0,63 4,9+0,5 0,12 p>0,05

T4 «Romberg test (on the right/left), (s)» 4,3620,72 4.81+0.8 042 0>0.05
T5 «Holding the torso in the prone position, (s)» 113,45+11,77 120,36+11,72 0,41 p>0,05
T6 «Plank (s)» 119,72+14,27 124,09+13,64 0,22 p>0,05
28,63%3,12 27,09+4,0 0,30 p>0,05

T7 «Split (right/left/split) (cm)>» 28,27+2,93 28,18+2,91 0.02 p>0,05
24,72+2.6 24,63+2,64 0,02 p>0,05

T8 «Standing long jump (cm)» 168,90+3,03 167,18+4,34 0,32 p>0,05

increase 19,3% (t = 0,59; p >0,05);

- test T8 «Standing long jump (cm
=1,37;p >0,05).

As aresult of the analysis of indicators in the performance
of a battery of tests to assess the level of physical prepared-
ness of breakdancers at the age of 13-15 years at the ini-
tial and final stages of the study, we state a trend of positive
growth in strength indicators (dynamic and static strength),
which indicates the effectiveness and significant effect of the
application functional simulator “Alpha-gravity” in the educa-
tional process of athletes of the main group (MG).

To compare the results of athletes in both study groups,
we also determined the dynamics of the physical prepared-
ness indicators of breakdancers of the control group. The re-
sults are presented in Table 4.

Based on the indicators of the control group at the initial
and final stages of the study, we state that in the control group
there were positive changes in most tests (except for the T8
test «Standing long jump (cm), test T3 “Lifting the body from a
supine position (number of times/min)” and test T4 “Romberg
test (on the right), (s)”, where there is a minimal decrease in
performance). The decrease in indicators is insignificant,
which may indicate that training according to the traditional
method of the training process of athletes in breaking does

)» - increase 8,3% (t,

not give the training effect that is observed in the main group
with the integration of the means of the “Alfa Gravity” func-
tional simulator into the training process.

The dynamics of the indicators of the main and control
groups in the performance of the battery of tests for assess-
ing the physical preparedness of athletes aged 13-15 years of
the main and control groups is shown in the Figure 1.

147,8
. 140,8
140 = MG
120 m CG
100
R 80
60
35 5
20 33 2
l; l [
v E
; [
T3 T4R) TAL) T5 T T7(R) T7(L) T(S) T8

Figure 1. Changes in the indicators of physical
preparedness of breakdancers in the main (MG) and
control groups (CG)

T1 - Bend forward from a sitting position, legs together (cm);
T2 - Push-ups (number of times min');
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T3 - Lifting the body from a supine position (number of times
min-";

T4 - Romberg test (on the right) (s);

T4 - Romberg test (on the left) (s);

T5 - Holding the torso in the prone position (s);

T6 - Plank (s);

T7 - Right split (cm);

T7- Left split (cm);

T7 - Split (cm);

T8- Standing long jump (cm).

In the T1 test “Bend forward from a sitting position, legs
together, (cm)”, the increase in the indicators of the main
group is 147,8%, and in the control group only 8,2%; in the
T2 test “Push-ups, (number of times min-')” indicators in the
main group increased by 35%, in the control group by 2%; in
the test “T6 Plank, (s)” in the main group of growth 140,8%,
in the control — 3,6%; in the T5 test “Holding the torso in the
prone position (s)” in the main group - 100%, in the control
group - 6%; inthe T7 test “Splits (right /left/splits) (cm)” in the
main 33,2%, 35,5%, 19,3%, in the control 5,4%, 0,4%, 0,4%.

Discussion

An analysis of the special literature shows that specialists

Author Contributions

using the “Alpha Gravity” simulator in their professional activi-
ties, among its advantages, note that muscles and ligaments
become stronger, stretch and relax under the weight of the
body, joints are strengthened and their mobility increases, the
spine is stretched, vertebrae fall into place, innervation and
blood circulation are restored, psycho-emotional blocks are
removed. (Rovnyy & Romanenko, 2016).

Conclusions

1. Based on these characteristics of the functional sim-
ulator “Alpha Gravity” and its use in the educational and train-
ing process of the main group, it made it possible to combine
the advantages of strength training, stretching, Pilates, yoga,
which had a positive effect on the level of physical prepared-
ness of breakdancers aged 15 years. Evidence of the effec-
tiveness of the developed methodology is statistically signifi-
cant changes in the level of physical fitness in athletes of the
main group.

2. Using the obtained indicators, the developed set of
exercises, which gave a positive result, we can integrate into
the general training course for breakdancers, and continue to
improve the existing developments and develop new exercis-
es that will improve sportsmanship.
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