
DIFFERENCE IN BALANCE AND SUCCESS IN PERFORMING BASIC GYMNASTICS  
ELEMENTS BETWEEN 7-8 YEARS OLD BOYS AND GIRLS [Original scien�fic ar�cle] 

41 | Saša Jovanović, Aleksandra Ilić, Marko Zec, Raluca A. Tanasa, Tijana Purenović-Ivanović (2023). Difference in balance and 
success in performing basic gymnas�cs elements between 7-8 years old boys and girls, 19 (1), 41-50. 
htps://doi.org/10.7251/sgia.2319054j.en.jrm 

SportLogia, 2023 Received: 15. 9. 2023. 

E-ISSN: 1986-6119 Approved: 20. 10. 2023. 

DOI: 10.7251/SGIA2319054J UDK: 796.412:796.015-057.874 

 

DIFFERENCE IN BALANCE AND SUCCESS IN PERFORMING BASIC 
GYMNASTICS ELEMENTS BETWEEN 7-8 YEARS OLD BOYS AND GIRLS 

Saša Jovanović1, 2, Aleksandra Ilić3, Marko Zec4, Raluca A. Tanasa5, Tijana Purenović-
Ivanović6 

1 Faculty of Physical Educa�on and Sports, University of Banja Luka, Banja Luka, Bosnia and Herzegovina 
2 Faculty of sport, University of Ljubljana, Ljubljana, Slovenia  

3 Faculty of Sports and Physical Educa�on, University of Novi Sad, Novi Sad, Serbia 
4 UOŠ Branko Radičević, Banja Luka, Republika Srpska, Bosnia and Herzegovina 

5 Faculty of Physical Educa�on and Sport, University of Alexandru Ioan Cuza of Iasi, Iasi, Romania 
6 Faculty of Sport and Physical educa�on, University of Niš, Niš, Serbia 

Correspodence: prof. dr Saša JOVANOVIĆ, University of Banja Luka,  
Faculty of Physical Educa�on and Sport, V.P.Bojovića 1a, 78000 Banja Luka, Bosnia and Herzegovina 
Phone: +38765799581, 
E-mail : sasa.jovanovic@ffvis.unibl.org 

   

SUMMARY 

This study aimed to determine the status of motor skill of balance and possible 
differences between girls and boys, of younger school age, in predic�ng the performance 
of selected gymnas�c elements on the floor (shoulder stand, headstand, handstand). 
Eighty-four young par�cipants were divided into two groups par�cipa�ng in the study 
(Group Males: n=42; Group Females: n=42). The par�cipants had to perform four tests to 
evaluate motor ability of balance that have the necessary metric characteris�cs: standing 
on one leg with eyes open transversely on a balance bench - MBAP, standing on two legs 
longitudinally on a balance bench with eyes closed - MBAU2Z, standing on two legs 
longitudinally on balance benches with eyes open - MBAU2O and Flamingo test - FLAM. 
The success of the execu�on of the selected gymnas�cs elements was evaluated by the 
commission, which consisted of five licensed judges of the Gymnas�cs Federa�on of the 
Republic of Srpska, with marks from 0 to 10. Minor differences were found in the motor 
ability of balance and the results of predictable values for these gymnas�c elements 
(p=0.05). Girls had lower results in the motor tests but beter scores in the performance of 
the gymnas�c elements, but it is no significant differences. The average results of all 
respondents in this research are lower than in previous research. The rela�vely low scores 
of the motor ability test results indicate the need to introduce addi�onal pre-exercises to 
improve results in performing essen�al gymnas�c elements. 

Keywords: lesson organiza�on, success, teaching physical educa�on. 
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INTRODUCTION 

Motor movement, represented by various movements and mo�ons, can be observed 
and expressed through the realiza�on of motor skills and abili�es. Motor skills themselves can 
be divided into primary and specific. The balance represents one of the basic skills expressed 
in the sta�c and dynamic maintenance of the body's posi�on in space (Lubans et al., 2010). 
Achievement in gymnas�c element training has long le� behind an approach in which strength 
is dominant. Over �me, the importance of motor skills and their influence on the performance 
of gymnas�c elements has been differen�ated. Introduc�on to gymnas�cs takes place in 
preschool and younger school age to provide op�mal condi�ons for individual development. 
In the local community, most children of younger school age are introduced to gymnas�cs in 
regular physical educa�on classes (Novak et al., 2008; Zivcic, 2007). Here, the teacher faces 
another challenge: the motor skill of balance could be sta�s�cally different (p =.05) for girls 
and boys as they mature (Aleksic-Veljkovic et al., 2014), which could influence the choice and 
applica�on of methodological means in the implementa�on of the gymnas�cs lesson. Few 
studies have inves�gated the balance of gymnasts concerning non-athletes (Asseman, Caron 
& Crémieux, 2008), Carrick, F. R., Oggero, E., Pagnacco, G., Brock, J. B., & Arikan, T., 2007; and 
other athletes (Bressel, Yonker, Kras & Heat, 2007) with the conclusion that balance is not a 
primary motoric skill for establishing more significant differences between these groups. In 
contrast to that findings, few studies have considered balance as a poten�ally important motor 
skill that could have a significant influence on the execu�on of gymnas�cs elements (Jovanović 
et al., 2021; Mile�ć, 1998; Prassas et al., 2006; Sleeper et al., 2016,Von Cagno A. et al., 2008;). 
Aten�on should be focused on these details at the beginning of training at a young age. 
Balance as a motor skill can be significantly affected at this age because it depends on the 
matura�on of the func�ons of the ves�bular, kinesthe�c, tac�le, and visual analyzers 
(Massion, 1998). Shoulder stand, headstand, and handstand (in a sta�c posi�on) are the most 
commonly performed elements of floor gymnas�cs at the beginner level. This study was 
conducted under the assump�on that there is a gender difference in predic�ng the quality of 
their performance, using balance as the criterion variable. This study aimed to determine the 
status of motor skill of balance and possible differences between girls and boys, of younger 
school age, in predic�ng the performance of selected gymnas�c elements on the floor 
(shoulder stand, headstand, handstand). 

METHODS 

The sample consisted of 84 par�cipants aged 7-8 years (42 girls and 42 boys) with no 
previous gymnas�cs experience. During gymnas�cs training in physical educa�on classes, all 
par�cipants were healthy and able to par�cipate in class. This project was approved by the 
Ins�tu�onal Review Board of the Faculty of Physical Educa�on and sport, University of Banja 
Luka. All experiments were conducted according to the latest version of the Declara�on of 
Helsinki (World Medical Associa�on, 2002). The predictor variable was tested using four tests 
of motor balance ability (Me�koš, Prot, Hoffman, Pintar, Oreb, 1989): standing on one leg 
crosswise on a balance beam with eyes open (MBAP); standing on two legs lengthwise on a 
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balance beam with eyes closed (MBAU2O); standing on two legs lengthwise on a balance beam 
with eyes open (MBAU2Z) and a flamingo test (FLAM).  

Standing on one leg crosswise on a balance beam with eyes open (MBAP)  

Star�ng posi�on: Barefoot, the examinee stands with one foot crosswise on the 
par��on of the balance bench while the other touches the ground. The palms are pressed 
against the thighs. The choice of the leg is le� to the examinee. Performance of the task: The 
examinee's task is to raise the leg sat la and remain balanced on one leg with the hands on the 
thighs for as long as possible. The task is repeated six �mes with breaks between repe��ons. 
Comple�on of the task: The task is terminated if the examinee: moves any hand away from 
the body, touches the bench or the ground with a foot in the air, moves the foot of the landing 
leg, or stands in a balanced posi�on for more than 180 seconds. 

Standing on two legs lengthwise on a balance beam with eyes open (MBAU2O) 

Star�ng posi�on: While keeping one hand on the wall, the examinee steps barefoot 
with both feet along the ver�cal balance bench. The feet are one behind the other. The palm 
of the free hand is next to the body. The examinee keeps his eyes open. Performance of the 
task: When the examinee has established a balanced posi�on, he moves his hand away from 
the wall and brings it closer to his body. Both hands are held close to the thighs during the 
task. The task is to stay in as long as possible in a balanced posi�on. The task is repeated six 
�mes with a break between repe��ons. 

Comple�on of the task: The task is interrupted if the examinee moves any hand away 
from the body, moves any foot, and stands in a balanced posi�on for more than 90 seconds. 

Standing on two legs lengthwise on a balance beam with eyes closed (MBAU2Z) 

Star�ng posi�on:  While keeping one hand on the wall, the examinee steps barefoot 
with both feet along the ver�cal balance bench. The feet are one behind the other. The palm 
of the free hand is next to the body. The examinee keeps his eyes open un�l he starts; before 
the start of the task examinee closes his eyes. Performance of the task: When the examinee 
has established a balanced posi�on, he moves his hand away from the wall and brings it closer 
to his body. He closes his eyes. Both hands are held close to the thighs during the task. The 
task is to stay in as long as possible in a balanced posi�on. The task is repeated six �mes with 
a break between repe��ons. Comple�on of the task: The task is interrupted if the examinee 
moves any hand away from the body, moves any foot, and stands in a balanced posi�on for 
more than 90 seconds. 

Flamingo test (FLAM) 

Star�ng posi�on: The examinee stands on a small bench with his wanted leg while the 
other leans on the ground. Performance of the task: The examinee balances as long as possible 
on the longitudinal axis while standing on the leg he wants. He bends the free leg backward 
with the same hand, holding it by the upper part of the foot, standing like a flamingo. The 
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other hand is in renuncia�on; at the beginning, it holds the measuring s�ck. The test begins 
when the tester withdraws his hand. Comple�on of the task: Tes�ng is terminated each �me 
the examinee loses balance (i.e., lowers the free leg he is holding) or touches any part of the 
body. The test is repeated three �mes, and the beter �me is counted. 

The criterion variable was formed by the evaluated success in performing selected 
gymnas�c elements: shoulder stand, headstand, and handstand. The performance was 
evaluated by three licensed judges of the Gymnas�cs Federa�on of the Republic of Srpska with 
scores from 0 to 10 (Table 1). 

Table 1. Scale for assessing the quality of performing movement of acrobatics elements 
SCORE DESCRIPTION 

0 Unsa�sfying technique and amplitude 
1 Sa�sfying technique, small amplitude 
2 Sa�sfying technique, large amplitude 
3 Good technique, small amplitude 
4 Good technique, large amplitude 
5 Very good technique, small amplitude 
6 Very good technique, large amplitude 
7 Great technique, small amplitude 
8 Great technique, large amplitude 
9 Excellent technique, small amplitude 

10 Excellent technique, large amplitude 

Scoring was based on a predetermined set of values, given in tens of points for each 
exercise, according to the set penal�es, resul�ng in a final score 10.00. Scoring followed the 
FIG Rules and Regula�ons for Scoring and Ac�vi�es of Referee Panel "B" regarding deduc�ng 
performance points and scoring for compulsory exercises - GAY-GASMN Rules and Regula�ons 
(Petković et al., 2004). Tests were performed before the beginning and at the end of the 
training program. The tes�ng procedure lasted two days. On the first day, the respondents 
were tested for the performance of motor tests for balance, while on the second day, they 
performed selected gymnas�c elements. The physical educa�on teacher performed Motor 
tests in the school hall a�er an adequate warm-up. Sta�s�cal analysis was performed using 
SPSS 20.0 for Windows (SPSS Inc., Chicago, IL). In addi�on to basic descrip�ve sta�s�cal 
parameters for all variables (mean value (Mean), standard devia�on (SD), and standard error 
(Std. Error)), mul�ple regression analysis was performed to determine the presence of 
rela�onships with p=0.05 level of significance. 

RESULTS 

The values of the intraclass correla�on coefficients (Table 2), used to determine the 
agreement of the different judges in the evalua�on of the performance of the acroba�c 
elements. All the coefficients obtained were above 0.90, confirming the measurement's very 
high objec�vity. 
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Table 2. Intraclass correlation coefficients 

shoulder stand 0.991 
head stand 0.986 
hand stand 0.985 

Table 3 shows the values of the arithme�c mean for the balance tests and the 
evalua�on of the performance of each gymnas�cs element, where the obtained results 
indicate the highest values for the execu�on of the shoulder stand (for B: 5.27 and G: 5.76) 
and the test FLAM for the girls and the MBAU2O test for the boys. 

Table 3. Mean and standard deviation for all scores in motorically and gymnastic tests 

 P M SD SEM 

MBAP 
Boys 2.61 1.73 .26 
Girls 1.63 .88 .13 

MBAU2O 
Boys 2.85 1.81 .28 
Girls 2.43 2.06 .31 

MBAU2Z 
Boys 1.71 .78 .12 
Girls 1.24 .54 .08 

FLAM 
Boys 2.66 1.32 .20 
Girls 2.46 .92 .14 

Shoulder stand 
Boys 5.27 3.71 .57 
Girls 5.76 3.50 .54 

Head stand 
Boys 2.63 2.74 .42 
Girls 3.92 3.23 .49 

Hand stand 
Boys 2.84 2.65 .41 
Girls 3.29 2.68 .41 

Legend: G-gender (B-boys, G-Girls), M-Mean, SD-standard deviation, SEM-standard error mean, MBAP-standing on one leg crosswise on a 
balance beam with eyes open , MBAU2O- standing on two legs lengthwise on a balance beam with eyes open , MBAU2Z- standing on two 

legs lengthwise on a balance beam with eyes closed, FLAM- Flamingo test 

Table 4 presents a plot of the results' normal distribu�on, verified by sta�s�cal 
processing with the KS test. The values obtained for the variables used are at the lower limit 
of the normal distribu�on. 

Table 4. Results of the Kolmogorov-Smirnov test 

  Stat. val. Sig. 

MBAP 0.112 .200 

FLAM 0.089 .200 

MBAU2O 0.122 .200 

MBAU2Z 0.098 .200 

Legend: Stat. val. - statistical value, Sig. - statistical significance, MBAP-standing on one leg crosswise on a balance beam with eyes open , 
MBAU2O- standing on two legs lengthwise on a balance beam with eyes open , MBAU2Z- standing on two legs lengthwise on a balance 

beam with eyes closed, FLAM- Flamingo test 

Table 5 shows the regression analysis results for the performance of all three gymnas�c 
elements. The determined value of coefficient of determina�on for the value of the results of 
the performance of the shoulder stand is 0.345 and 0.394 for the boys and girls, respec�vely. 
This means that the predic�ve model used explains 34.5% and 39.4% of the variance. These 
results are followed by the values for the performance of the headstand (0.489) and the value 



DIFFERENCE IN BALANCE AND SUCCESS IN PERFORMING BASIC GYMNASTICS  
ELEMENTS BETWEEN 7-8 YEARS OLD BOYS AND GIRLS [Original scien�fic ar�cle] 

46 | Saša Jovanović, Aleksandra Ilić, Marko Zec, Raluca A. Tanasa, Tijana Purenović-Ivanović (2023). Difference in balance and 
success in performing basic gymnas�cs elements between 7-8 years old boys and girls, 19 (1), 41-50. 
htps://doi.org/10.7251/sgia.2319054j.en.jrm 

of the results for the variable of the handstand (0.474), which was obtained only for the girls' 
results. This means that the predic�ve model used explains a total of 48.9% and 47.4% of the 
variance of these gymnas�c elements. The results obtained in the predic�on of the used model 
showed sta�s�cal significance in the performance of all three gymnas�c elements at the level 
of p = .005. 

Table 5. Results of regression analysis for all criterion variables 

 P R R² F Znač. 

shoulder stand 
Boys .587 .345 4.873 .003 

Girls .628 .394 6.022 .001 

head stand 
Boys .355 .126 1.332 .276 

Girls .699 .489 8.860 .000 

hand stand 
Boys .357 .128 1.352 .269 

Girls .688 .474 8.319 .000 

Legend: G-gender (B-boys, G-Girls), R- the share of variance in the dependent variable, R 2- coefficient of determination, Sig. - statistical 
significance 

The presented values of beta coefficients (Table 6) show that the highest BETA 
coefficient in predic�ng the results of performing the gymnas�c elements is based on the test 
results of FLAM (4/6). The highest predic�ve value of this individual criterion variable was 
obtained in the execu�on of a head posi�on by girls (0.514), with a sta�s�cally significant 
contribu�on (0.000). Similarly, in the execu�on of the shoulder stand (stand for boys and girls), 
a sta�s�cally significant predic�ve result (0.003) and (0.004) was obtained with the values of 
beta coefficients 0.458 and 0.455, respec�vely. The values of the BETA coefficient for girls' 
performance in handstand showed the highest value in the MBAU2Z test (0.435), followed by 
the values for the FLAM (0.314) and MBAP (0.255) tests, with all three variables making a 
sta�s�cally significant contribu�on in the regression model (0.003; 0.025;0.046). 

Table 6. Selected significant predictor coefficients for all variables 

criterion variables predictor variable Stand. B. Coef. Sig. 

head stand - girls FLAM .514 .000 

shoulder stand- girls FLAM .458 .003 

shoulder stand- dječaci FLAM .455 .004 

hand stand- girls MBAU2Z .435 .003 

hand stand- girls FLAM .314 .025 

hand stand- girls MBAP .255 .046 

Legend: Stand.B coef. - standardized Beta coefficient, Sig. - statistical significance, MBAP-standing on one leg crosswise on a balance beam 
with eyes open , MBAU2Z- standing on two legs lengthwise on a balance beam with eyes closed, FLAM- Flamingo test 
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DISCUSSION 

This research focuses on determining the level of motor ability of balance, and 
determining differences in the predic�on of the performance of selected gymnas�c elements 
between boys and girls of younger school age, using balance as a criterion variable. Looking at 
the results of the motor balance tests, the boys performed slightly beter in all tests. The 
slightest difference was in the results of the FLAM test, while the most significant difference 
was in the MBAP test. However, it should be noted that these are much worse results than the 
results obtained on a similar sample in the research of Tanas, Dumitru, and Budac (2020) and 
Veljković et al. (2014). On the other hand, the performance results of all gymnas�c elements 
show that the girls had beter performance scores on average. The slightest difference in the 
obtained results is in the execu�on of the handstand, while the most significant difference in 
the obtained results is in the execu�on of the headstand. The obtained results are similar to 
those of Don� O, Bogdanis GC, Kri�kou M, Don� A & Theodorakou K., (2016),and Radanovic 
(2013) in which the girls had lower results in the motor tests but beter scores in the 
performance of the gymnas�c elements. It should also be noted that the average results of all 
respondents in this research are lower than in the previous research. The rela�vely low scores 
of the motor ability test results indicate the need to introduce addi�onal pre-exercises that 
would lead to improved results (Gavojdea, A.M., 2016, Tanasa et al., 2020,). In order to obtain 
informa�on about the possibility of predic�ng success in the performance of selected 
gymnas�c elements, we have used a sta�s�cal regression method. The obtained results 
showed that based on the selected set of motor balance tests, it is possible to predict the 
success of performing the stance on the shoulder blades in all subjects. Regarding predic�ng 
the success of performing the headstand and handstand, obtained results show sta�s�cal 
significance (p < .001) only in girls. Girls at this age show greater seriousness than boys, which 
is shown by paying aten�on to the performance of the aesthe�c components of the elements. 
They showed more aten�on and interest during the training, which is also shown by their 
assessment of the performance of gymnas�c elements. The results of predic�ng the 
performance of selected gymnas�c elements using individual tests indicate that the FLAM test 
stands out. The FLAM test can predict the success of performing all three selected gymnas�c 
elements in girls and the performance of shoulder blade posi�on in boys. As for the other 
tests, the results indicate the possibility of using individual tests MBAU2Z and MBAP when 
performing head posture in girls. Research by Popović et al., (2009), Radanovic et al., (2013), 
Radanović, D. et al. (2016), and Madić et al., (2011) suggest that it is possible that the 
difference in flexibility, primarily in the part of the hip flexors, enabled the girls to perform the 
test itself beter, in contrast to boys, who have a slightly lower level of flexibility, girls reached 
more op�mal posi�ons of criterion and predictor variables in their performances. Although 
the results showed rela�vely sa�sfactory levels of predic�ve values in this sample, the research 
should be repeated with the applica�on of a more comprehensive predic�on system and on a 
larger sample to be able to generalize the results. 
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CONCLUSIONS 

Based on the results obtained, there is a need to apply a more significant number of 
different exercises that would contribute to developing the motor ability of balance. In this 
way, the obtained predic�ve results would be improved and more credible in evalua�ng the 
performance of selected gymnas�c elements. Based on a rela�vely small number of tests of 
the motor ability of balance (on a similar sample), it would be possible to predict the success 
of the selected gymnas�c elements. In this way, the quality of work and monitoring of subjects 
at the beginning of the training of gymnas�c elements would be improved, which would 
undoubtedly lead to beter results and beter performance of the selected elements. 
Observing the development of skills is essen�al because, in this period, significant changes 
occur in children of younger school age, which can lead to greater efficiency in applying 
classical teaching models. On the other hand, the inadequacy of physical educa�on resources 
prevents more detailed and extensive tes�ng on a more significant number of students 
without the need for addi�onal staff and �me, which is challenging to fit into students' 
schedules. The selected balance tests, at this age, can be used to determine part of the 
examinee's motoric status and the realiza�on of teaching units in gymnas�cs. 
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