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ABSTRACT
Rhythmical abilities, being part of the coordination abilities of athletes, are an important factor 

for the successful realization in the complex-coordination kinds of sports. The initial learning of the 
exercises requires the strict following of a rhythm, set with music, to distinguish the different phases of 
motor activities and their duration. The rhythm of motor activities is subjected to the inner rhythm of the 
performer, to the different rhythm of the movements with the apparatuses, and to the rhythmical struc-
ture of the music accompaniment. The rhythmical execution and the harmonious connection between 
movements and music is one of the major characteristics of gymnastics events. The aim of the research is 
to study the rhythmical abilities of athletes, practicing kinds of sports whose motor activity requires the 
use of musical accompaniment and those which do not require such. The research was done among 72 
individuals. Methods: For coordination in rhythm we used four tests:  Frontalkickingwithlegsandarm-
sonthewall - (Fkla), Jumpsinfoursquares – (J4sq), Crossover jumps in four squares – (Cj4sq), Kicking 
with legs and arms – (Kla).

The results from the tests – Jumps in four squares и Crossover jumps in four squares – correlate 
with each other significantly with the gymnasts (.710**) and moderately with the athletes practicing 
other kinds of sports (.358**). The results from the agility tests correlate significantly with the gymnasts 
(.723**), and moderately with the athletes from the other sports (.654**). The mean values (х=10.20, 
х=4.41) and (х=10.6, х=8.24) of the tests, performed with arms and legs are better with the gymnasts. 
The results from the research showed the necessity of adapting the applied tests so that they could be 
implemented in research with different age groups. 
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INTRODUCTION
The rhythm of human activities can be 

generally defined as a way of synchroniza-
tion or unification of the rhythms between the 
movements of different body parts, between 
moving object and person, two people, and a 
person and melody (Schaal, et al, 2004). Be-
ing an inborn sense, rhtyhm is present in al-
most all human daily activities, and in the very 
human organism – heart rate, breathing, etc. 
(Zachopoulou, Tsapakidou and Derri, 2004). 
All body systems (respiratory, cardiovascu-
lar, locomotory) work in a certain rhythm. In 
this complex sense, rhythm has a particular 
place in human organism both for maintaining 
its homeostasis and for performing its move-
ments (Jeffcock,  2006). 

The ability to feel and reproduce rhythm is 
in the base of a number of sports disciplines, 
called “artistic” because of the synchroniza-
tion of human movements with music – rhyth-
mic gymnastics, synchronized swimming, fig-
ure skating, sports dances (Кarpenko, 2003). 
It is considered one of the most important 
complex qualities and the nature of these 
disciplines requires its continuous perfection 
(Rosato, Fazio, 2006).

The rhythmical ability, defined as a com-
ponent of coordination abilities, has its mani-
festation in gymnastics disciplines – rhythmic, 
aesthetic, artistic gymnastics, aerobics, sports 
acrobatics, where routines are performed with 
music accompaniment (Hadjiev, et al., 2011).
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Figure 1. Components of coordination abilitiesin gymnastics (according to Hadjiev, N., К. 
Аndonov, D. Dobrev, V. Petrov)
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Human movements can adapt their rhythm 
to an outer rhythm (Hafe, 2016). In gymnas-
tics this is expressed through the adaptation 
to the relation music-movement and the con-
nection of the music phrases, accents, rhythm 
and specific dynamics (Rosato, 2006). Music 
is the only means which, during motor activ-
ity, could set the exact rhythm of performance 
and measure precisely the continuation of the 
different phases of the movements (Viner-Us-
manova,  2015). It is also an accurate reference 
point for restoration of the execution precision 
when a mistake has been made (Marcez, DiS-
anto, 2000). 

Music rhythm influences on a great ex-
tent the process of mutual actions in group 
gymnastics (Gantcheva, 2017) but is also an 
important element in the contents of the cura-
tive kinds of gymnastics aimed at developing 
biological abilities of human body, adequate 
breathing rhythm which facilitates the adapta-
tion of organisms to the environment (Macov-
ei, 2006). Rhythmical abilities, being a phe-
nomenon in the field of physical culture, have 
provoked interest in lots of researchers in the 
field of gymnastics in their attempt to solve 
some curative, aesthetic, general development 
and rehabilitation tasks (Terehina, 1991, So-
sina, 2009).

The evaluation of rhythmical abilities, 
based on subjective criteria, makes it difficult 
to establish their qualitative and quantitative 
parameters. In this connection, Damjanovska, 

Gontarev, Radisavljevic, (2013) created three 
new tests for evaluation of coordination in 
rhythm, which showed there were good mea-
suring characteristics which could be used in 
practice. 

In the artistic disciplines, where the rela-
tion music-movements is particularly impor-
tant, researchers use tests including move-
ments close in structure to basic movements 
in the certain discipline (Dimitrova, 2015). 
Setting a rhythm and tempo of execution with 
the use of a metronome or the modified op-
tion – the use of music accompaniment with 
preliminarily set moderate tempo (122 or 128 
beats per min) is a successful way to unite the 
two components of the discipline – movement 
and music (Tarnichkova, 2016). 

Aim: The aim of the research is to study 
the rhythmical abilities of athletes, practicing 
kinds of sports whose motor activity requires 
the use of musical accompaniment and those 
which do not require such.

METHODOLOGY
Paticipants
The research was done among 72 female 

athletes, practicing different kinds of sports: 
35 gymnasts (rhythmic and aesthetic) with 
average age 20.91 years and 37 individuals, 
practicing other kinds of sports (athletics, ten-
nis, volleyball, and wrestling) with average 
age 21.22 years.
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Methods
In order to fulfill the aim of the research 

we used tests recommended by (Damjanovs-
ka, Gontarev, Radisavljevic (2013) and by 
(Damjanovska, et al., 2015):

Four tests for assessment of coordination 
in rhythm were used:

Frontal kicking with legs and arms on the 
wall - (Fkla)

On the floor in length of 20 cm from the 
wall, is marked a line, behind which stands the 
examiner in upright position, turned with its 
face to the wall. Also, in 20 cm height is drawn 
a line. Hands of subjects are raisedat a right 
angle in the height of the shoulders. With in 20 
seconds, the examiner should do the following 
actions: with his right foot hits the wall over 
the line, lowers his right foot on the floor, then 
takes a shot with his left foot, lowers the legd 
own to the floor. Then follows alternately hits 
with hands to the wall as follows: right hand, 
than with the lefth and and again with the right 
one. That is one cycle of movement. The next 
cycle of movement starts with a hit of his left 
foot to the wall, and then with the right foot 
continuing with alternately hitting the left, 
right, left hand to the wall. Cycles of move-
ments is performed by the end of  20 seconds. 
The test is repeated three times, the number 
of successfully performed cycles is recorded. 
Practicing is not allowed.

Jumps in four squares – (J4sq)
In the floor are painted four squares of the 

same dimension 40x40 cm, spaced from each 
other in 5 cm. The examiner stands in upright 
position, with free slumped hands beside the 
body, in the right lower square. The movement 
starts with a jump of the right foot in the right 
upper square, jump in gwith the left foot in the 
left upper square, starting with the right foot 

in the lower left square and taking three steps 
(right, left, right foot), after the performed 
three steps, with his left foot jumps in the 
left upper square, with the right foot jumps in 
the top right square, and starting with the left 
foot in the lower right square takes three steps 
(left, right, left foot). This makes one cycle of 
movements. The test is repeated three times, 
the number of successfully performed cycles 
in 20 seconds is recorded.

Practicing is not allowed.

Crossover jumps in fours quares – (Cj4sq)
Is the same as the previous test, but here 

the movement starts with left foot jump in the 
left upper square, and with his right foot in the 
right upper square, with the left leg jump in 
the lower left square is performed three steps 
(left, right, left foot). Then the movement 
starts with the right foot jump in the top rights 
quare, then with left foot jump in the left up-
per square, and starting with the right foot in 
the lower right square is performed three steps 
(right, left, right foot). This makes one cycle 
of movement. The test is repeated three times, 
the number of successfully performed cycles 
in 20 seconds is recorded. Practicing is not al-
lowed.

Kicking with legs and arms – (Kla)
This test is performed in the corner of a 

room. On the left and right side of the floor, in 
height and distance from the floor, are marked 
lines with a length of 20 cm. Respondent in 
upright position, with arms raised to the level 
of the shoulders, stands on the marked place. 
With the right side of the body the hits are per-
formed to the right side wall, while with left 
side of the body to the left side of the wall. 
But the movements are performed as follows: 
the respondent with the left foot hits the left 
wall above the line and lowers the leg on the 
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floor, with his right hand hits the right wall 
at the height of the chests, separates the arm 
from the wall, with his left hand, at the height 
of the chests, hits two consecutive times in 
the left wall, separates the left hand from the 
wall, with the right foot strikes the right wall 
and lowers the leg on the floor. This makes 
one cycle of movement. Respondent, starting 
with hitting with his left foot into the left wall 
opens the next cycle of movement. The test is 
repeated three times, the number of success-
fully performed cyclesin 20 seconds is record-
ed. Practicing is not allowed.

Each test was executed three times, con-
secuitively, with short breaks between the dif-
ferent trials, but only the best result was taken 
into consideration. 

Math-statistical methods: 
Correlation analysis and variation analysis 

of the results from the research aimed at estab-
lishing the statistically significant relations be-
tween the variables of coordination in rhythm. 

All statistical analyses were performed 
with the use of  SPSS 19.

RESULTS
The results from the variation analysis are 

presented in tables 1 and 2. The average num-
ber of complete cycles for each of the tests 
ranges from 7.09 and 10.6 with the gymnasts 
and 4.41 and 8.24 with the athletes practic-
ing other kinds of sport. With all the applied 
tests the variation of the values is relatively 

great because, with both research groups the 
coefficient of variation is over 10%. There 
is a normal distribution of the values. This 
is justified by the coefficients of asymmetry 
and excess. The values of the range (R) are 
approximately the same with the exception 
of test Frontalkicking with legs and arms on 
the wall, with R=15 for the gymnasts’ group 
and R=11 for the other atheletes’ group. The 
mean values of the results from the tests are 
higher with the gymnasts. The obtained re-
sults from the tests performed with legs and 
arms – Frontal kicking with legs and arms on 
the wall (х=10.20, S=3,16; х=4.41, S=2,05) 
and Kicking with legs and arms (х=10.6, 
S=3.03; х=8.24, S=3,35) are especially in-
teresting. There is a moderate correlation de-
pendence among the results from three tests 
for coordination in rhythm with the gymnasts 
(.473*,.482**,.443**). The great significance 
of the tests, performed only with legs (.710**) 
is the highest result in the present study (table 
3). With the athletes practicing other kinds 
of sports we found weak dependence (0,216) 
between the results form the tests performed 
with arms and legs. However, there is a signif-
icant dependence between the tests performed 
with arms and legs and only with legs (.582**) 
(table 4). Rhythmicity of movements in other 
sports disciplines, even with lack of music ac-
companiment, is subjected to inner rhythm 
close to the natural rhythm of the body.

Table 1. Variation analysis of the results from the research among women – gymnastics 

INDICATOR n Xmin Xmax R х S V As Ex

1  Frontal kicking with legs and
arms on the wall 35 5 20 15 10,20 3,16 30,98 1,027 1,698

2 Jumps in four squares 35 3 11 8 7,23 1,90 26,22 -0,294 0,174

3  Crossover jumps in four
squares 35 1 11 10 7,09 2,09 29,51 -0,509 0,702

4 Kicking with legs and arms 35 5 16 11 10,60 3,03 28,59 -0,057 -0,622
5 Height 35 158 180 22 167,94 4,70 2,80 0,201 0,461
6  Weight 35 45 63 18 54,66 3,96 7,24 -0,144 0,305
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Table 2. Variation analysis of the results from the research among women – other sports 

INDICATOR n Xmin Xmax R х S V As Ex

1  Frontal kicking with legs
and arms on the wall 37 2 13 11 4,41 2,05 46,42 2,350 7,910

2 Jumps in four squares 37 4 11 7 6,89 1,70 24,62 0,431 0,142

3  Crossover jumps in four
squares 37 0 11 11 6,43 2,54 39,56 -0,377 0,487

4 Kicking with legs and arms 37 1 14 13 8,24 3,35 40,59 -0,360 -0,146
5  Height 37 154 185 31 167,73 7,02 4,18 0,559 0,064
6  Weight 37 45 75 30 57,59 7,59 13,17 0,610 -0,146

Table 3. Correlation matrix of the investigated parameters– Female gymnasts 

Female gymnasts
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Frontal kicking with legs and arms on the wall 1

Jumps in four squares 0,230 1

Crossover jumps in four squares 0,125 ,710** 1

Kicking with legs and arms ,473* ,482** ,443** 1
*Significance at 0,05 level, **Significance at 0,01 level

Table 4. Correlation matrix of the investigated parameters – Female athletes – other sports.

Female athletes – other sports
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Frontal kicking with legs and arms on the wall 1

Jumps in four squares -0,128 1

Cross jumps in four squares ,582** ,358** 1

Kicking with legs and arms 0,216 ,476* ,518** 1
*Significance at 0,05 level, **Significance at 0,01 level
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DISCUSSION
The rhythmical abilities of the gymnasts 

are related to the nature of the discipline and 
to its requirements for simultaneous play with 
arms and legs, to the same, different or often 
changing rhythm. The skill to perform slow 
and graceful body movements (waves, danc-
ing steps, turns) while following the melody 
of the music accompaniment, and perform-
ing quick and dynamic movements with the 
apparatus (snakes and spirals with ribbon, 
assimetrical movements with clubs, rotation 
with rope, consecutive rolls with a ball, hoop 
throws with simultaneous spins) according to 
the accents of the music are the base for the 
results obtained in the abovementioned tests. 

The results from the tests, performed with 
legs and supportive free movement of the 
arms are a manifestation of the so-called abil-
ity to follow rhythm – when there is an outer 
rhythm of music accompaniment to express 
the rhythm through motor action (Mienel, Sch-
nabell, 1987). Most often, these are different 
kinds of gymnastics or dance steps, depending 
on the character of the abovementioned music 
accompaniment, where the main movement is 
performed with legs. 

The actions in rhythmic gymnastics, and 
in the other kinds of gymnastics, are prelimi-
narily set, familiar and relatively constant as 
a model for motor activity. The perfection of 
the movements is subjected to reaching uni-
formity between the rhythm of the body and 
the one of the movements with the apparatuses 
through the rhythm of the music accompani-
ment. Musical means of expression (tempo, 
rhythm, dynamics, and melody) are basic 
measurement unit for perceiving the rhythm 
and execution of gymnastics movements, but 
also a reference point for evaluation of rhyth-
mical abilities in gymnastics for exact and pre-
cise execution. 

The rhythmical abilities with athletes prac-
ticing other kinds of sports are perfected in 
different conditions. The constantly changing 

environment in team sports and the lack of mu-
sic accompaniment with a strictly set function, 
places the two groups in a totally different sit-
uation. The movements, performed only with 
feet, regardless of their thyrhmical structure, 
are close to the natural human movements and 
are influenced by the individual abilities to a 
great extent.

The abilities to feel and recreate the pecu-
liarities of the sounds through movements are 
one of the basic qualities in gymnastics (Rosa-
to, 2006). The execution of complex rhyhmi-
cal structures depends to a great extent both on 
the level of preparation and on the complexity 
of the used music forms, appropriate for the 
particular competitive category (Borissenko,  
2000) and consequently, some amendments 
to the tests for rhythmical abilities are needed 
regarding the different age groups and levels 
of preparation. 

CONCLUSION
Rhythmical abilities are one of the main 

factors for the successful realization in gym-
nastics due to the specifics of this motor ac-
tivity, according to the rules of its evaluation 
and perception on behalf of the spectators. 
The development and perfection of rhythmi-
cal abilities in modern rhythmic gymnastics in 
relation to musical accompaniment should be 
subjected to the requirements of contemporary 
sport while preserving the traditions and rich-
ness of the music culture. The established cor-
relation dependences show that the researched 
individuals did not find much difficulty in per-
forming the applied tests, but the tests should 
be brought up to date and performed with dif-
ferent music accompaniment. Thus, a wider 
range of rhythmical abilities could be checked.  
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