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of the above mentioned authors, thinks that speed is one 
of the qualities which are developed in a very early age. 
According to  Rachev (Рачев) (1983) the most beneficial 
period of its development is at the age of 9-12, and 
Bruizgalov (Брызгалов) (2012) thinks that the sensitive 
period for development of this quality is the age of 10-12. 
Compared to the other motor qualities speed is slightly 
amenable to perfection and is defined as a genetically 
conditioned ability (Nikitushkin (Никитушкин), 2009). 

The lack of clear and accurate parameters of the pec-
uliarities of speed, the insufficient information regarding 
the methods for its development, the priority work of 
the coaches for flexibility with gymnasts (Gantcheva 
(Ганчева), 2013), which counteracts the speed abilities 
are the main disproportions when working for speed. 
There are no answers in the specialized literature to these 
issues and the lack of sufficient scientifically grounded 
methods for the development of speed abilities is the 
reason which motivated us to do the present research. 

Aim: Research of the transitory state of the motor 
quality speed with 10-12-year-old children practicing 
rhythmic gymnastics.  
Tasks:

1. To establish the degree of homogeneity between 
the control group and the experimental one. 

2. To make a selection of motor tests for control 
and evaluation of the motor quality speed of upper and 
lower limbs and torso. 

3. To offer new (author) tests, meeting the modern 

INTRODUCTION 
Rhythmic gymnastics develops very dynamically 

and from a pleasant and gentle feminine sport it has 
turned into a sport of very diverse complicated mov-
ements, characterized with body expressiveness, 
sports inspiration, and virtuosity of the performance 
and brilliance of spirit (Gantcheva (Ганчева), 2000).  
Zhu, (2012) describes rhythmic gymnastics as a sport 
connected with demonstration of skills of high degree 
of difficulty, in which beauty is inherent. The aspiration 
for bright individual performance of the competitors in 
the modern rhythmic gymnastics requires the possession 
of outstanding physical qualities (Hadziev, Andonov, & 
Dimitrova (Хаджиев, Андонов, & Димитрова), 2011). 

In the last few years the rules include compulsory 
exercises with rotary motions during the flying phase 
of a tossed apparatus (Code of Points RG, 2013-2016). 
The execution of these exercises in combination with 
difficult body exercises and dancing steps for a short time 
(Gateva M., 2014) imposed the exceptional significance 
of speed as a motor quality necessary for the successful 
realization in rhythmic gymnastics.  

According to Jelyazkov, & Dasheva (Jelyazkov, 
&  Дашева) (2011) the process of improvement of sp-
eed abilities is complicated and multileveled. Vankov 
(Ванков) (1982) claims that the natural development of 
speed shows a specific age dynamics which influences 
the state of physical preparation of the rising generation 
Angelova (Ангелова) (1995), depending on the findings 
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start is given by a sound signal. The time of each gymnast 
is measured with accuracy of up to 0.1 sec. 

5. Test “Zigzag”
Necessary equipment: 6 balls, non slippery flooring 

(rhythmic gymnastics carpet), a stop watch.
Execution:  The test is executed in the following 

manner: The balls are placed as shown in fig. 1, 
arranged throughout the 30 m perimeter. The researched 
individual follows the arrows, starting and finishing 
from the marker start/finish. The time for running the 
course is registered with accuracy of up to 0.1 sec.   

Start/Finish
       Necessary equipment: a stop watch, a gymnastics 

wall or a ballet bar. 
Execution: The researched individual is in standing 

position with additional support – a gymnastic wall or 
a ballet bar. 30 raisings to 180° are executes with left 
and right leg separately (forward). The aim is the leg 
to be raised as high as possible, i.e. the angle between 
the body and the leg to be minimum. The time for the 

execution of the first 15 raisings is measured and the 
time for all the 30 ones with accuracy of up to 0.1 sec. 
For each ill performance of the appointed 180° 0,5 sec 
penalty time is added. The results for the two legs for 
the first 15 raisings are taken, measuring the speed of 
execution of the exercise for all the 30 raisings, which is 
indicative for the speed endurance of a lower limb. 

7. Skipping.
Necessary equipment: a skipping rope, a stop watch.
Execution: Two assistants hold the ends of the 

skipping rope and raise it 20 cm off the floor. The 
researched individual performs 20 skips, over the rope, 
and the aim is to do the exercise for a minimum time 
with accuracy of up to 0.1 sec. 

RESULTS AND DISCUSSION
Speed of upper limbs:
Т1- .“Temping” test.
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requirements of rhythmic gymnastics.  
Organization: The research was done in the period 

15th February – 15th March, 2014. 
Researched individuals: 43 10-12-year-old, 

divided into two groups:
•	 Control group - 16 gymnasts
•	 Experimental group - 27 gymnasts

METHODS
•	 Observation – the gymnasts should be well 

warmed up before the testing and the precision and 
accurateness of the execution of the motor tests should 
be observed. 

•	 The statistical processing of the results was 
done with SPSS Statistics 20:

1. Analysis of the variance
2. Hypotheses check - Т- criteria of Student for 

independent samples 
•	 Comparative analysis of the obtained results 

from the control group and the experimental one. 
•	 Testing (7 tests were used, standard and author, 

for measuring the researched quality). 
       1.“Temping” test.
Necessary equipment: a stick, a stop watch.
Execution: The researched individual sits down; 

there is a stick in front of her lying on a table, which 
is positioned opposite her breast-bone. The researched 
individual should touch the table on both sides of the 
stick with her left and right hand as fast as possible, 
alternating the sides. The elbow joint is in the air, right 
above the stick, the movement is done only from the 
forearm. The number of the touches of the hand on the 
two sides is counted within 30 sec. Each touch of the 
stick is penalized by taking away one touch. The aim is 
to make as many touches as possible with the left and 
right hand separately. 

2. Backbend.
Necessary equipment: a stop watch.
Execution: The researched individual is in initial 

straddling position, arms up. She executes 10 backbends, 
placing her palms on the floor. After each backbend the 
individual rises to initial position, her body should be in 
a vertical position.  The aim is to do the exercise as fast 
as possible and the time is measured with accuracy of 
up to 0.1 sec. 

3. Bends.
Necessary equipment: a wall, a stop watch.
Execution: the researched individual is in straddling 

position in front of a wall. She executes a bend; her 
hands should touch the floor; she rises to the vertical 
and bends, touching the wall with both her hands. The 
exercise is done 10 times, alternating left and right bend. 
The aim is to do the exercise as fast as possible and the 
time is measured with accuracy of up to 0.1 sec. 

4. Running 30 m/sec.
Necessary equipment: stop watch.
Execution: From initial standing position the 

gymnasts run a distance 30 m long (2 in a series). The 

 
Fig. 1

6. Raising one’s leg to 180°.
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same coach along the same methods. It is possible that 
one and the same omissions are made, which prevents 
the group from exceeding the results of the kids from the 
experimental group, working along different methods. 
The combination of different methods in a unified 
working system for developing the quality speed could 
fill the gaps and thus the experimental group could show 
better mean values.  

The variation coefficients for both groups with 
Т2 (25%; 15%) show that the dispersion is small, and 
the sample is highly homogeneous, which means that 
the two groups are homogeneous themselves and the 
coaches work in a similar way regardless the different 
methods they apply. There are no extremes in the results 
which could make the objective evaluation of the quality 
of the execution of the test for each gymnast harder. 

With both tests for determining the level of speed of 
the torso the T-criteria of Student for independent samples 
proves that there is statistically significant difference 
between the control group and the experimental one 
(Т2-Р=97.9%; Т3-Р=99.4%;). The difference is reliable 
and the two groups are not homogeneous as regards the 
development of this motor quality, which proves the 
thesis that the experimental group, consisting of kids 
from different clubs, performed better than the control 
group where the children work along the same methods. 
This makes us think there are omissions or blunders 
in the methods for development of speed used by the 
control group.  

Speed of the lower limbs:
Т4- Running 30 m/sec.
Т5- Test Zig-zag.
Т6- Raising one’s leg to 180°.
Т7- Skipping.
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Fig. 4 presents the difference in the mean values of 
the two groups for the three tests. The best achievements 
are the smallest numeric values. 

With Т4 the difference is insignificant, the 
experimental group performed better than the control 
one (9.7 sec. by 10.4 sec.). With Т5 the experimental 
group has lower mean value of 12.9 sec., compared to the 
control group (12.2 sec.). It can be seen on fig.4 that the 
difference in the results of the two groups from the two 
tests Т4 and Т5 has the same numeric value (0.7sec.). 
With Т4 the better value belongs to the experimental 
group, and with Т5 - to the control group. The difference 
is not big, and due to the controversial indexes of the two 

Fig. 2 shows that the experimental group coped much 
better than the control group, by showing higher average 
values for both arms (116.4 against 109.4 for the 
right arm, and 101 against 99.5 for the left arm). The 
difference in the average results for left and right arm 
(15.4 – experimental group) is bigger than the average 
results for both arms with the control group (9.9) which 
leads to the conclusion that the achievements of the 
control group are closer to the mean value. This is not 
proven by the statistical processing, where the deviation 
from the average results with the experimental group 
are S right arm =11.96, S left arm =11.98, and with the 
control group – S right arm = 14.02, S left arm =16.36. 
From the differences in the results for the two arms (15.4 
and 9.9) for both groups it can be seen that the left arm 
lags behind as regards speed in comparison with the 
right arm. These differences could be explained by the 
fact that bigger part from the kids in both groups work 
mainly with the ‘convenient’ (right) arm, in the majority 
of cases the movements of the left arm are difficult and 
less coordinated, and the tiredness in it occurs faster.  

The variance coefficients with both groups for right 
arm (12.8%; 10.3%) and left arm (16.4%; 11.9%) show 
that the dispersion is medium and the sample is relatively 
homogeneous for this test. The T-criteria of Student for 
independent samples proves there is no statistically 
significant difference between the control group and the 
experimental one for both arms (Р right arm =90.9%; 
Р left arm =26.4%). The difference is accidental and it 
could be said that both groups have approximately the 
same level of development of speed of upper limbs and 
that different clubs work identically for the development 
of this motor quality. 

Speed of the torso:
Т2- Backbend.
Т3- Bands. 
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Fig. 3 presents the difference in the mean values 
of the two groups for the two tests. When researching 
speed by measuring the time, it can be assumed that the 
best achievement is the smallest numeric value possible. 
With both tests the difference is insignificant in favor of 
the experimental group, being greater with Т2 (3 sec), in 
comparison with the difference with Т3 (1.77 sec). The 
experimental group performed better and has a higher 
mean value of both tests (17.9 sec., 23 sec.). This could 
be explained with the fact that the children from the 
control group train at the same club and work with the 
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With Т6, the smallest numeric value is the best 
result. Two measurements of the time were made with 
this test: 

1. After the first 15 raisings
2. After all the 30 raisings

It can be seen on fig. 5 the experimental group 
has better results after the first 15 raisings, compared 
with the control group. This makes us believe that the 
researched individuals from the experimental group 
start with higher speed and quickness of reaction and 
less latent time. After all the 30 raisings the experimental 
group has again better results for both legs (34.3 sec. 
and 37.2 sec). Fig. 6 and 7 show the graphs of the time 
and the way it changes during the execution of the 
exercise. The numeric results are counter proportional 
of the duration – the higher the duration, the lower the 
achievement. The difference in the times after the first 
15 raisings and all the 30 raisings show how the speed 
endurance changes (Fig. 7). With the experimental 
group it is 18.5 sec. for the right leg, and 19.2 sec. for 
the left leg, which shows that the left leg has lower time 
values and maintains the speed harder than the right 
leg. With the control group the difference in times for 
the right leg is 18.5 sec., for the left leg -18,8 sec. The 
obtained results lead to the conclusion that despite the 
better values of the experimental group, the control 
group shows the same level of speed endurance for 
right leg and better endurance for left leg. We consider 
this a normal phenomenon, since the speed start in the 
beginning leads to the faster appearance of tiredness 
with the individuals from the experimental group, unlike 
those from the control group who start in moderation 
and maintain this level. 

The variance coefficient with Т6 for the control 
group for both legs after the first 15 (25.1%; 25.9%) and 
all the 30 raisings (17.3%; 16.6%) show the dispersion is 
average and the sample is approximately homogeneous. 
The variance coefficients with Т6 for the experimental 
group for both legs after the first 15 (13.4%; 13.2%) 
and all the 30 raisings (13.2%; 11.3%) also show the 

tests, we assume it is an accidental one. This leads to the 
conclusion that the number of the researched individuals 
is not great in both groups and it is hard to determine 
whether the level of the groups, as a whole, is high as 
regards the quality speed. With Т7 the experimental 
group has a better mean value (10.2 sec.) than the 
control one (12 sec.) and confirms the results from Т4, 
but with greater difference (1.8 sec.) in the values of the 
two groups. Probably this is due to the different nature 
of Т7, where the main aim is the quick movement of the 
legs at the time of a vertical jump, unlike the other two 
tests (Т4 and Т5), where gaining horizontal speed is the 
essential thing. 

The variance coefficient for the two groups with 
Т4 (16.2%; 14.4%) and Т5 (14.4%; 15%) show that the 
dispersion is average and the sample is approximately 
homogeneous. With Т7 the results (9.3%; 7.4%) show 
the dispersion in both groups is small, i.e. the sample 
is highly homogeneous, which proves that the way 
of work for speed of the lower limbs is similar or 
sustaining the level of the quality without its increasing 
with the individuals in this age group. This statement 
is confirmed by the fact there is not a great number of 
individuals with highly expressed speed abilities in 
both groups, that’s why there are not big digressions. 
It was found out in the literary sources that the authors 
consider the age between 10 and 12 to be a favorable 
period for development of speed. We believe that certain 
digressions in the results could be useful information for 
the direction of the training of this motor quality.  

With Т4 and Т5, the Т-criteria of Student for 
independent samples proves there is not statistically 
significant difference between the control group and 
the experimental one (Т4-Р=86.3%; Т5-Р=76.3%). The 
difference is accidental and both groups have appro-
ximately the same level of development of this quality. 
This thesis is not confirmed with Т7 (Р=100%), where 
the Т-criteria of Student for independent samples proves 
that there is statistically significant difference , it is 
not an accidental one, and the experimental group is 
superior. This makes us believe that the thesis for the 
experimental group, including individuals from different 
clubs throughout the country, training along different 
methods, is superior to the control group, which includes 
individuals belonging to one club, and working along 
the same methods, and the reason for this is that the 
different methods develop speed multilaterally and each 
individual from the experimental group could fill in the 
gaps in the speed abilities of the others. 
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upper limb and the numeric differences between left 
and right arm (E.G.-15.4 and K.G.- 9.9) for both groups 
show that the left arm lags behind as regards speed in 
comparison to right arm. 

5. The variance coefficients from all tests for 
speed are of average or small dispersion, which shows 
the groups are homogeneous. This makes us think that 
the number of competitors, who are distinguished for 
possessing this motor quality, is small. The lack of highly 
expressed speed abilities of the competitors during 
the most favorable period for their development (the 
age of 10-12) is a consequence of the insufficient and 
incomprehensive attention paid to the speed training. 
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dispersion is average and the group is approximately 
homogeneous. 

With Т6 for determining the level of speed of the 
lower limbs, the T-criteria of Student for independent 
samples proves for both legs that after the first 15 
(Р=100%) and after all the 30 raisings (Р=98%) there 
is statistically significant difference between the control 
group and the experimental one, which proves our thesis 
that this difference is not an accidental one, and that the 
two groups have different level of development of this 
quality. This is probably due to other incidental factors 
which could affect the results: 

1. The flexibility of the spinal cord prevents speed 
and its manifestation during the execution of the test 
could delay the movements of the lower limbs. 

2. The flexibility of the coxofemoral joints helps 
the proper execution and reaching 180° and decreases 
the possibility for penalty time when not reaching the 
appointed degrees. 

The better performance of the individuals from 
the experimental group could be due to the better 
coordination and the optimal level of development of 
the rest of the motor qualities, which contributes to the 
manifestation of speed.  

CONCLUSIONS
1. The analysis of the results from the motor 

tests makes us think that both the control group and the 
experimental one are homogeneous as regards the level 
of development of speed of the upper limbs (Р right arm 
=90,9%; Р left arm =26,4%), the difference is accidental 
and unreliable.

2. The analysis of the motor tests Т2 and Т3 for 
determining the level of speed of the torso proved there 
is statistically significant difference between the control 
group and the experimental one (Т2-Р=97.9%; Т3-
Р=99.4%;). The difference is reliable and both groups 
are not homogeneous as regards the development of this 
motor quality. 

3. There are several contradictions in the analysis 
of the results from the motor tests for determining the 
level of speed of the lower limbs: 

- With Т4 and Т5, it was proven that there is not 
statistically significant difference between the control 
group and the experimental one (Т4-Р=86.3%; Т5-
Р=76.3%) and they are homogeneous. 

- This thesis is not confirmed with Т6 (Р1=100%; 
Р2=98%) and Т7 (Р=100%), where the Т-criteria 
of Student for independent samples proved there is 
statistically significant difference between the control 
group and the experimental one, and they are not 
homogeneous. The researched individuals from the 
control group lag behind in the development of the motor 
quality speed of lower limbs in comparison to their peers 
from the experimental group, which raises the question 
of the efficiency of the applied methods for development 
of speed in practice. 

4. The results from the motor tests for speed of 
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