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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)»; Т2 «Push-ups» (number of times min-1)”; 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».

Анотація

Сергій Гуменюк, Володимир Коновалов, Владислав Замазій. 
Вдосконалення фізичної підготовленості спортсменів з брейкінгу 
віком 13-15 років засобами функціонального тренажеру «альфа-
гравіті». Мета: експериментально обґрунтувати вдосконалення фізичної 
підготовленості спортсменів з брейкінгу віком 13-15 років засобами 
функціонального тренажеру «Альфа-гравіті». Матеріал і методи: 
теоретичний аналіз і узагальнення науково-методичної літератури, 
педагогічне спостереження, педагогічне тестування, педагогічний 
експеримент, методи математичної статистики. У дослідженні взяли 
участь 22 спортсмена з брейкінгу віком 13-15 років, зі складу резерву 
збірної команди України. З учасників дослідження було сформовано дві 
групи: контрольну групу (КГ) - 11 спортсменів та основну групу (ОГ) - 11 
спортсменів, до навчально-тренувального процесу якої було включено 
засоби функціонального тренажеру «Альфа-гравіті». Результати: 
виявлено позитивний вплив застосування у навчально-тренувальному 
процесі спортсменів з брейкінгу віком 13-15 років комплексу вправ з 
використанням функціонального тренажеру «Альфа-гравіті». Найбільший 
приріст показників фізичної підготовленості спортсменів основної групи 
виявлено у тестах: Т1 «Нахил вперед з положення сидячи ноги разом, 
(см)»; Т2 «Згинання та розгинання рук в упорі лежачи (к-ть разів·хв-1)»; 
Т5 «Утримання тулубу в положенні лежачи на животі, (с)»; Т6 «Планка, 
(с)». В інших тестах також простежується позитивна динаміка зростання 
показників. Висновки: встановлено статистично значущі позитивні зміни 
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рівня фізичної підготовленості спортсменів з брейкінгу 
віком 13-15 років основної групи (ОГ, n=11) під впливом 
розробленої методики тренувань з використанням засобів 
функціонального тренажеру «Альфа-гравіті».

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) & Zanevsʹkyy, 2007; Medvedyeva, 2008; 
Bernadsʹka, 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 breakdancers aged 13-15 years 
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.

Slobozhanskyi herald of Science 
and Sport, Vol. 26, no 1, 2022
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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 
tр=0,1 до tр=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-1)»; test T5 «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 

Table 1
indicators of the level of physical preparedness of breakdancers at the age 

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

test 
№

tests

Maingroup
(n=11)

controlgroup
(n=11) t

р
p

Х±m

Т1
«Bend forward from a sitting position, 
legs together, (cm)»

4,18±2,31 2,18±1,42 0,74 p>0,05

Т2 «Push-ups (number of times min-1)» 40,81±3,58 40,27±3,5 0,1 p>0,05

Т3
«Lifting the body from a supine position 
(number of times min-1)»

44,18±2,33 38,45±2,83 1,56 p>0,05

Т4 «Romberg test (on the right/left), (s)»
6,0±1,01

4,54±0,72
5,0±0,63

4,36±0,72
0,83
0,18

p>0,05
p>0,05

Т5
«Holding the torso in the prone 
position, (s)»

127,27±10,23 113,45±11,77 0,88 p>0,05

Т6 «Plank (s)» 159,54±28,57 119,72±14,27 1,24 p>0,05

Т7 «Split (right/left/split) (cm)»
15,36±3,53
14,91±3,83
16,77±3,93

28,63±3,12
28,27±2,93
24,72±2,6

2,82
2,77
1,68

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

Т8 «Standing long jump (cm)» 175,90±6,3 168,90±3,03 1,0 p>0,05

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-  Т1 «Bend forward from a sitting position, legs together, 
(cm)» - increase 147,8%  (t

р
 = 2,44; p < 0,05);

test-  Т2 «Push-ups (number of times min-1)» - increase 35% 
(t

р
=3,11; p < 0,05);
test Т3 «Lifting the body from a supine position (number of - 

times min-1)» - increase 16,7% (t
р
 = 2,28; p < 0,05);

test - Т4 «Romberg test (on the right/left), (s)» - increase 35% 
(t

р
 = 1,04; p > 0,05) / increase 62,9% (t

р
 = 2,25; p < 0,05);

test-  Т5 «Holding the torso in the prone position, (s)» - 
increase 100% (t

р
 = 4,64; p < 0,001);

test-  Т6 «Plank, (s)» - increase 140,8 % (t
р
 = 2,79; p < 0,05);

test-  Т7 «Split (right/left/split) (cm)» - increase 33,2% 
(t

р
=1,18; p  > 0,05)/increase 35,5% (t

р
 = 1,10; 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)

test 
№

tests

Maingroup
(n=11)

controlgroup
(n=11) tр p

Х±m

Т1
«Bend forward from a sitting position, 
legs together, (cm)»

10,36±1,05 2,36±1,36 4,67 p<0,001

Т2 «Push-ups (number of times min-1) » 55,18±2,92 41,09±3,44 3,12 p<0,01

Т3
«Lifting the body from a supine position 
(number of times min-1) »

51,54±2,23 38,27±3,02 3,54 p<0,01

Т4 «Romberg test (on the right/left), (s)»
8,1±1,75
7,4±1,09

4,9±0,5
4,81±0,8

1,75
1,92

p>0,05
p>0,05

Т5
«Holding the torso in the prone position, 
(s)»

254,63±25,41 120,36±11,72 4,79 p<0,001

Т6 «Plank (s)» 384,3±75,11 124,09±13,64 3,41 p<0,01

Т7 «Split (right/left/split) (cm)»
10,27±2,5
9,63±2,87

13,54±3,75

27,09±4,0
28,18±2,91
24,63±2,64

3,56
4,54
2,42

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

Т8 «Standing long jump (cm)» 190,54±8,63 167,18±4,34 2,42 p<0,05

Table 3

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

test 
№

tests

Х±m

t
р

p
at the beginning of 

the study
at the end of the 

study

Т1
«Bend forward from a sitting position, legs 
together, (cm)»

4,18±2,31 10,36±1,05 2,44 p<0,05

Т2 «Push-ups (number of times min-1)» 40,81±3,58 55,18±2,92 3,11 p<0,05

Т3
«Lifting the body from a supine position 
(number of times min-1)»

44,18±2,33 51,54±2,23 2,28 p<0,05

Т4 «Romberg test (on the right/left), (s)»
6,0±1,01

4,54±0,72
8,1±1,75
7,4±1,09

1,04
2,2

p>0,05
p<0,05

Т5 «Holding the torso in the prone position, (s)» 127,27±10,23 254,63±25,41 4,64 p<0,001

Т6 «Plank (s)» 159,54±28,57 384,3±75,11 2,79 p<0,05

Т7 «Split (right/left/split) (cm)»
15,36±3.53
14,91±3,83
16,77±3,93

10,27±2,5
9,63±2,87

13,54±3,75

1,18
1,10
0,59

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

Т8 «Standing long jump (cm)» 175,90±6,3 190,54±8,63 1,37 p>0,05

Slobozhanskyi herald of Science 
and Sport, Vol. 26, no 1, 2022
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increase 19,3% (t
р
 = 0,59; p  > 0,05);

test-  Т8 «Standing long jump (cm)» - increase 8,3% (t
р
 

= 1,37; p  > 0,05).
As a result 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 

Table 4

dynamics of indicators of physical preparedness of breakdancers of the control group (n=11)

test 
№

tests

Х±m

t
р

pat the beginning 
of the study

at the end of the 
study

Т1
«Bend forward from a sitting position, legs 
together, (cm)»

2,18±1,42 2,36±1,36 0,09 p>0,05

Т2 «Push-ups (number of times min-1)» 40,27±3,5 41,09±3,44 0,16 p>0,05

Т3
«Lifting the body from a supine position 
(number of times min-1)»

38,45±2,83 38,27±3,02 0,04 p>0,05

Т4 «Romberg test (on the right/left), (s)»
5,0±0,63

4,36±0,72
4,9±0,5

4,81±0,8
0,12
0,42

p>0,05
p>0,05

Т5 «Holding the torso in the prone position, (s)» 113,45±11,77 120,36±11,72 0,41 p>0,05

Т6 «Plank (s)» 119,72±14,27 124,09±13,64 0,22 p>0,05

Т7 «Split (right/left/split) (cm)»
28,63±3,12
28,27±2,93
24,72±2,6

27,09±4,0
28,18±2,91
24,63±2,64

0,30
0.02
0,02

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

Т8 «Standing long jump (cm)» 168,90±3,03 167,18±4,34 0,32 p>0,05

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.

figure 1. changes in the indicators of physical 
preparedness of breakdancers in the main (MG) and 

control groups (cG)

Т1 - Bend forward from a sitting position, legs together (cm); 
Т2 - Push-ups (number of times min-1);

Т1            Т2           Т3       Т4(R)    Т4(L)       Т5          Т6        Т7(R)    Т7(L)    Т7(S)      Т8

MG

CG
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Т3 - Lifting the body from a supine position (number of times 
min-1);
Т4 - Romberg test (on the right) (s);
Т4 - Romberg test (on the left) (s);
Т5 - Holding the torso in the prone position (s);
Т6 - Plank (s);
Т7 - Right split (cm);
Т7- Left split (cm);
Т7 - Split (cm);
Т8- 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-1)” 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%; in the 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 

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

Based on these characteristics of the functional sim-1. 
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.

Using the obtained indicators, the developed set of 2. 
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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