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This topic responds to the need to adapt the sports training methodology in 
rhythmic gymnastics to the requirements of the FIG Code of Points, from the 
perspective of the difficulty elements.  

 
The thesis is structured in three parts: 

• The FIG Code of Points – a landmark in the development of rhythmic 
gymnastics 

• Study on the analysis of the difficulty criterion and its weight in achieving 
performance in rhythmic gymnastics  

• Research on increasing the efficiency of female juniors by highlighting the 
difficulty criterion within the competition exercises in rhythmic gymnastics 

The first part includes a detailed analysis of the technical content in rhythmic 
gymnastics and a critical analysis of changes in the Code of Points over the last 15 
years. 

Conclusions drawn from the first part 
o Development trends in rhythmic gymnastics are determined by changes in 

the Code of Points prepared by the International Gymnastics Federation, which, 
following major competitions, assesses both quantitatively and qualitatively the 
level of training of gymnasts as well as the impact on the public and makes changes 
to the evaluation criteria in order to increase the spectacularity of the routines, in the 



sense of redefining the apparatus difficulty elements and creating an unlimited space 
of creativity for them, both numerically and in relation to the movement structure. 

o Technical details reflect the athlete’s level of mastery and will influence 
their success or failure in achieving the technical element. In biomechanical terms, 
technical elements must be approached from three points of view: kinematic, namely 
the spatiotemporal connection of the body movements, dynamic, which refers to the 
internal and external forces producing the movement, and rhythmic, namely how the 
movements alternate at different degrees of contraction/intensity, in consonance 
with the musical accompaniment. 

The second part of the thesis includes an investigative approach structured 
in two directions: 

Ø analysis of the main factors that are essential and decisive in the execution 
of body difficulties (BD), dance steps combination  (S), dynamic elements 
with rotation (R) and apparatus difficulties (AD), as well as in establishing 
the value of the competitive exercise; 

Ø identification of the best option to create a composition where there is a 
balance between the difficulty criterion and the execution criterion, a 
principle that is often supported by the members of the FIG Technical 
Committee – Rhythmic Gymnastics. 

For the first aspect addressed, 39 exercises performed at the European Junior 
Rhythmic Gymnastics Championships (held in 2018 in Guadalajara, Spain) were 
analysed, recording the number, value and execution time of the difficulty 
elements per component, while taking into account the provisions of the current 
Code of Points (2017-2020).  

 

 

 

 

 

 



Table 1. Composition of the exercise performed by the gymnast PS, winner of the 
hoop final 
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For the second aspect, a critical analysis was made for the composition of the 

exercises performed by the best gymnasts at international level, with particular 
features for each apparatus.  

Conclusions drawn from the second part 
Ø The data analysis has highlighted that the technical elements of body difficulty 

with rotation can help increase the total value of the difficulty score because 
an unlimited number of Rotations elements can be performed, and for each 
rotation, an extra bonus will be added to the basic value of the element. If the 
athlete does not have an optimal rotation ability, it is preferable for her not to 
choose to perform elements included in this group because her execution time 
will be much too long, which is assimilated to a high risk of failure. 

Ø To increase the score for the difficulty criterion, it is necessary to combine 
body difficulties with apparatus difficulties in order to save time. 



The third part aims to assess some motor and biomechanical aspects in order to 
establish a strategy for creating the composition of the exercises, starting from the 
criteria imposed by the FIG Code of Points (2017-2020) and a training programme 
able to support the efficient performance of technical elements in relation to their 
execution times. 

 
Research hypotheses 
1. Increasing the value of the exercise difficulty for the Body Difficulty criterion 

is possible by introducing better rated elements from the Code of Points or by 
increasing the speed of execution of these elements, which allows to perform a 
higher number of apparatus difficulties. 

2. Increasing the value of the exercise difficulty for the Apparatus Difficulty 
criterion is possible by decreasing the average duration of execution of the specific 
elements, which allows to introduce a higher number of apparatus difficulties. 

3. Introducing an additional number of rotations and criteria in the composition 
of the dynamic elements with rotation leads to increasing the average value of these 
elements and therefore of the total score for the Difficulty criterion. 

4. Reducing the execution times for the technical difficulty elements per exercise 
leads to an increased value of the score related to the Difficulty criterion. 

5. Using the OptoJump device exclusively as an instrument for assessing motor 
skills under conditions non-specific to rhythmic gymnastics does not always create 
the prerequisites for identifying correlations between its parameters and the 
variables specific to the difficulty elements in the Jumps group. 

This research was conducted on 14 female rhythmic gymnasts, members of 
the national team for individual and group events, who were training at the National 
Olympic Centre for Juniors in Arad. 

The most important research methods used are: 
- the measurement of execution times for the technical difficulty elements, 

which was performed in the gym; 
- the assessment of some (psycho)motor skills that are decisive for the 

execution of body difficulties and apparatus difficulties, which was performed 
at the “Alexandru Partheniu” Interdisciplinary Research Centre within the 
UNEFS Bucharest. 
Specifically, the following tests and equipment were used: 



a) Reaction speed, execution speed, travel speed. These forms of manifestation 
of speed were tested using the “Wireless training timer” (Witty) equipment, 
which allowed measuring the reaction speed and execution speed in a static 
position, but also the travel speed. 

b) Muscle power, contact times, jump height, flight times and jump pace/rhythm, 
which were measured using the OptoJump - Microgate device. Due to its two-
dimensional configuration, this device facilitates the execution of standing 
straight jumps, single-leg standing jumps and single-leg jumps while traveling 
on the x and y axes. As a result of collecting these data and video analysing 
the athlete’s performance, the operator/coach can quickly assess the explosive 
power, the time of fatigue onset, the position of the body during the jump or 
the execution technique. 

      
 
 

 

The independent variable used in the experimental design was represented by 
an operational model applied to the subjects in order to improve their speed of 
execution of the technical difficulty elements.  

The exercises included in this model, for all the difficulty components, were 
performed at an increased speed, but which allowed at the same time the perfect 
control of the technical difficulty elements.  

To highlight the effect of the exercise programme, we exemplify the Paired 
Samples T-Test – average duration and average value for the dynamic elements with 
rotation and throw (R). 

Fig. 1. Sensor configuration on tripods 
– in the dynamic test 

Fig. 2. Two-dimensional 
OptoJump configuration  



Table 2. Results of the Paired Samples T-Test – average duration and average value 
of the dynamic elements with rotation and throw (R)   

Paired Samples T-Test 

  

Paired Differences 

T df 
Sig. 
(2-

tailed) Mean Std. 
Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

Pair 1 R_Test1_ball_average_duration 
R_ Test2_ball_average_duration -.25 .6107 .1632 -.6090 .0962 -1.57 13 .140 

Pair 2 R_Test1_ball_average_value 
R_Test2_ball_average_value -.14 .0932 .0249 -.1956 -.0879 -5.69 13 .000 

Pair 3 R_Test1_clubs_average_duration 
R_Test2_clubs_average_duration -.02 .4673 .1249 -.2996 .2400 -.23 13 .815 

Pair 4 R_Test1_clubs_average_value 
R_Test2_clubs_average_value -.14 .1193 .0319 -.2095 -.0717 -4.41 13 .001 

Pair 5 R_Test1_ribbon_average_duration 
R_Test2_ribbon_average_duration .28 .7412 .1981 -.1416 .7143 1.44 13 .172 

Pair 6 R_Test1_ribbon_average_value 
R_Test2_ribbon_average_value -.07 .0874 .0233 -.1228 -.0219 -3.10 13 .008 

As regards the analysis of some biomechanical parameters with the help of 
the OptoJump device, we exemplify the results of the Paired Samples T-Test for the 
variables analysed in the jump test with forward and backward movement on the left 
leg. 

Table 3. Results of the Paired Samples T-Test for the variables analysed in the jump 
test with forward and backward movement on the left leg 

Paired Samples T-Test 

  

Paired Differences 

T df Sig. (2-
tailed) Mean Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

Pair 1 LEFT_test1_forward_backward_contact_T 
LEFT_test2_forward_backward_contact_T .0457 .1662 .0444 -.0503 .1417 1.029 13 .322 

Pair 2 LEFT_test1_forward_backward_flight_T 
LEFT_test2_forward_backward_flight_T -.0066 .0357 .0095 -.0272 .0140 -.689 13 .503 

Pair 3 LEFT_test1_forward_backward_height 
LEFT_test2_forward_backward_height -.3857 23.191 .6198 -17.247 .9533 -.622 13 .544 

Pair 4 LEFT_test1_forward_backward_power 
LEFT_test2_forward_backward_power -.1821 26.612 .7112 -17.187 13.544 -.256 13 .802 

Pair 5 LEFT_test1_forward_backward_pace 
LEFT_test2_forward_backward_pace -.0029 .1272 .0340 -.0763 .0706 -.084 13 .934 

 



According to the results of the Paired Samples T-Test corresponding to the two 
tests:  

• There are no significant differences (p < 0.05) between the first test and the 
second test for the jumps on the left leg with forward and backward movement 
in any of the variables analysed. 

• Although insignificantly, the value is lower in the second test than in the first 
test (Avg. = 0.417, SD = 0.063 compared to Avg. = 0.463, SD = 0.186) for 
the contact times. The values are higher in the second test than in the first test 
for the flight times (Avg. = 0.268, SD = 0.034 compared to Avg. = 0.261, SD 
= 0.035), jump height (Avg. = 8.91, SD = 2.361 compared to Avg. = 8.585, 
SD = 2.248), muscle power (Avg. = 10.897, SD = 2.517 compared to Avg. = 
10.715, SD = 2.533) and pace/rhythm (Avg. = 1.477, SD = 0.104 compared 
to Avg. = 1.475, SD = 0.163). 

The correlative interpretation of the variables investigated using specific and 
non-specific tests highlighted correlations between the OptoJump variables and the 
average duration of the Jump as an element of Body Difficulty. In the first test, a 
single correlation with the rhythm variable for the jumps on the left leg with forward 
and backward movement (r = 0.555*) was emphasised, while the second test 
revealed a negative correlation (r = -542*) with the contact time for the jumps on 
one leg with forward and backward movement and a positive correlation with the 
rhythm (r = 0.634*) for the jumps on the take-off leg and the jumps on one leg with 
forward and backward movement (r = 0.635*). 

Analysing the correlations between the investigated variables for the lower 
limbs, it is noted that there is a clear evidence of the dependency links between the 
two symmetrical devices. Thus, there are strong correlations between contact times, 
flight times, jump height, muscle power and pace/rhythm for the left and right lower 
limbs. This can be explained by the coaches’ concern to address physical training in 
a balanced way for all body segments, regardless of their contribution to the 
execution of the specific technique.  

At the end of the experimental period, it was found that the rhythmic gymnasts 
in the experimental group achieved higher scores for the Difficulty criterion in the 
competitive year 2020, as shown in Table 4. 

 



Table 4. Evolution of the average score achieved in competitions by the 
experimental group for the Difficulty criterion 

Apparatus Ball Clubs Ribbon 

Average 
Difficulty 

score 

Average D-
score 2019 

(pts) 

Average D-
score 2020 

(pts) 

Average D-
score 2019 

(pts) 

Average D-
score 2020 

(pts) 

Average D-
score 2019 

(pts) 

Average D-
score 2020 

(pts) 
6.7125 9.053846 7.021429 8.776923 6.155 7.632143 

Conclusions 
o The 2017-2020 FIG Code of Points provides, on the one hand, the elimination 

of the 10-point limit for the Difficulty criterion and, on the other hand, the 
redefinition of apparatus difficulties, from the perspective of apparatus-body 
synchronisation and innovative use of the apparatus, without numerical or 
structural limitations of the movement. 

o A characteristic of the current rhythmic gymnastics is the high density of the 
difficulty elements, which is only possible if the gymnast has a very good 
reaction and execution speed, obviously against a background of perfect 
mastery of the execution technique.  

o Regarding the assessment of progress for Body Difficulties, a statistically 
significant increase was recoded for both the average duration and the average 
value of an element (except for the ribbon exercise, where the progress was 
not statistically significant). 

o Regarding the assessment of progress for Apparatus Difficulties, the analysis 
of the average execution times for all three apparatus shows that they have 
improved statistically significantly between the two tests, which confirms the 
efficiency of the independent variable administered to the group of gymnasts. 
The analysis also shows that the average value of the elements for all three 
apparatus has improved statistically insignificantly. 

o In terms of progress recorded for the dynamic elements with rotation and 
throw, the average duration between the two tests has increased for the ball 
and clubs due to the introduction of a higher number of rotations and criteria 
in the composition of Rs, which leads to an increased average value of these 
elements. 

o When testing the muscle power, contact time, flight time, jump height and 
jump pace parameters, statistically significant progress was identified in the 
two tests, as well as relevant data for each gymnast’s level of physical training.  



o The group of investigated gymnasts achieved a much-improved overall score 
for the Difficulty criterion in the competitive year 2020 compared to the 2019 
competitions. 


