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ABSTRACT 

This study aimed to determine the Aiken validity index of the rhythmic gymnastics skill tests model 

for beginner athletes in the Indonesian version developed. The validation of the assessment model for 

rhythmic gymnastics skill tests for beginner athletes (Indonesian version) was conducted using expert 

judgment involving nine experts. The experts were selected based on the criteria of gymnastics 

lecturers, gymnastics referees, early childhood experts, and measurement and testing experts. The 

qualitative data collection stage used the Delphi technique. The results of the Aiken’s V analysis 

were compared with the minimum acceptable criteria in the Aiken’s V table (1985) for nine raters, 

with a maximum score of 4 and a 0.5% level of significance, resulting in a critical value of 0.75. 

Based on the results, the average value of all indicators in the rhythmic gymnastics skills test for 

beginner athletes (Indonesian version) is 0.859; therefore, the instrument meets the high standard of 

Aiken’s validity criteria. In conclusion, the rhythmic gymnastics skill test instrument for beginner 

athletes (Indonesian version) has acceptable validity and can be used to assess the rhythmic 

gymnastics skills of beginner athletes. 
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1. INTRODUCTION 

Gymnastics is a productive physical activity to optimize children's growth and development 

(Armstrong & Relph, 2021). Gymnastics, in general, is a sports discipline that primarily involves the 

body. It has undergone a series of changes worldwide and its application in relation to the quality of 
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life. Therefore, it has been included in modern education, particularly in Physical Education (Chávez, 

2023; Inglés Martos et al., 2023).  Gymnastics movements are very suitable for filling physical 

education programs. Its movements stimulate the development of components of physical fitness 

such as muscle strength and endurance from all parts of the body (Gentana et al., 2018). In addition, 

gymnastics also has the potential to develop basic movement skills, as an important foundation for 

mastering sports technical skills (Abdollahipour et al., 2015; Jürimäe et al., 2018; Mkaouer et al., 

2018).  

Rhythmic gymnastics is a special exercise for female athletes that combines aspects of 

flexibility, strength, speed, accuracy, and beauty that are displayed freely (without tools) or by using 

tools (ropes, hoops, balls, sticks, and ribbons) accompanied by music (Bobo-Arce et al., 2021; 

Mkaouer et al., 2018). Rhythmic Gymnastics itself has several elements that must be mastered, 

namely freehand (without tools), hoop (hoop), rope (rope), clubs (mace), ribbon (ribbon), and ball 

(ball). Programs for junior groups usually consist of 2 disciplines, each with one type of tool. Senior 

and junior individual programs usually consist of 4 disciplines Rope (except for senior individuals), 

hoops, balls, clubs, and ribbons (Riabchenko, 2021). 

A gymnast can only input the elements he is good at and present them in a neat sequence as 

safely as possible with high aesthetic value. Sportive rhythmic gymnastics is a gymnastics sport that 

is developed from rhythmic gymnastics played by individuals and teams that are competed (Polat, 

2018; Purenović-Ivanović et al., 2016). Due to the lack of socialization or marketing of gymnastics, 

especially rhythmic gymnastics, and the lack of instruction books or manuals for tests of basic 

technical skills of rhythmic gymnastics, it is difficult to find seeds to become talented athletes 

(Sulistiyowati et al., 2022). To improve the quality of the seeds for athletes, it would be better to do 

tests to get talented rhythmic gymnastics athletes at an early age or beginners (Ivanova, 2022; 

Shigaki et al., 2013). Until now, there has not been found a test for basic technical skills of rhythmic 

gymnastics, to overcome this problem, the development of a basic skill test for rhythmic gymnastics 

is aimed at making it easier for coaches and teachers to screen quality seeds for further training to 

become professional athletes.  

The development of a rhythmic gymnastics skill test model for beginner athletes in 

Yogyakarta is needed to improve athletes' abilities and provide constructive feedback. Currently, the 

rhythmic gymnastics skill tests used are still subjective and not comprehensive, so an objective and 

comprehensive test model needs to be developed. Thus, novice athletes can be accurately measured 

their abilities and given constructive feedback to improve their performance. The development of this 
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rhythmic gymnastics skill test model also requires training for coaches and novice athletes on the use 

of the new test model. In addition, adequate facilities and resources are also needed to support the 

development of rhythmic gymnastics skill tests. With the development of an objective and 

comprehensive rhythmic gymnastics skills test model, novice athletes in Yogyakarta can improve 

their abilities and excel at the regional and national levels. Therefore, the development of a rhythmic 

gymnastics skill test model for beginner athletes in Yogyakarta is very important and needs to be 

done immediately. With this development, it is hoped that later on, it can increase the seeds of early-

age children or beginners to be honed to become professional rhythmic gymnastics athletes and it is 

hoped that parents will also open their eyes more to rhythmic gymnastics (Almadhkhori et al., 2021). 

To understand the development and progress of athletes requires tests to measure the skills of 

athletes in the form of tests of basic skills of rhythmic gymnastics. The basic skills test of rhythmic 

gymnastics consists of basic rhythmic gymnastics which contains 3 basic movements of rhythmic 

gymnastics, namely: balance, jumps / leaps, and rotations/pivots. Currently, rhythmic gymnastics 

rarely uses basic skills tests to measure the ability of athletes, especially in the Yogyakarta area. 

Therefore, the ability of rhythmic gymnastics athletes in Yogyakarta is still relatively low. As stated 

by (Debien et al., 2020; Martínez Rodríguez et al., 2020) rhythmic gymnastics requires a high level 

of physical quality, therefore good performance depends on muscular strength and endurance, motor 

coordination, and postural balance. That is why a test of basic skills of rhythmic gymnastics is 

needed to measure the ability of novice athletes so that later they can be given a portion of the 

exercise according to their abilities (Montosa et al., 2018).  

Rhythmic gymnastics is an artistic and aesthetic sport with a special training process, very 

young athletes are first specialized before their bones undergo maturation, large volume training, 

many hours of intensive training per week, number of repetitions, and high level of technical 

elements performed. In addition, high levels of physical and psychological stress are required in 

competition. The development of a good rhythmic gymnast requires special knowledge of the sport. 

The trainers, judges, gymnasts, or other staff involved do not have time to write down the training 

method and sometimes they do not want to explain it because of competition. That is one reason why 

there are not many references on this topic (Herlambang, 2017; Ketelaar et al., 2001; Bugler et al., 

2019). 

The basic techniques that must be learned or mastered for a beginner rhythmic gymnast are 

regulated by the Federation Internationale de Gymnastique (FIG) in a Code of Points which contains 

three main body difficulties, namely balance, jumps, and rotation (Leandro et al., 2017). The main 
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movements of these movements have their respective levels from simple to complex movements 

which of course have been regulated by FIG in a Code of Points which is frequently updated every 4 

years. To test the basic technical skills of rhythmic gymnastics, the movements to be tested or used in 

the test are rhythmic gymnastic movements based on the Code of Points from FIG, for the test 

movements to be used are a collection of movements with a value of 0.10 to 0, 30 which is suitable 

for testing basic technical skills of early childhood or beginners. This study aimed to determine the 

validity of the rhythmic gymnastics skills test model. 

Regarding the achievements in the rhythmic gymnastics branch, continuity is needed between 

the nursery and the guidance of rhythmic gymnastics talents so that maximum achievement can be 

achieved. A test or assessment is needed to measure the skill level of gymnastics athletes to find out 

the results of training.  A test is a tool used in obtaining data from an object to be measured. Making 

tests needs several procedures and rules that must be carried out so that the process can be organized. 

This means that in the process in a test there is an organized systematic and accompanied by clear 

implementation rules and scoring methods, so that everyone can understand and carry it out properly 

and correctly. Making a test needs to pay attention to several things, so that the test can benefit both 

individuals and groups, especially in rhythmic gymnastics. 

Based on observations in the field, until now there seems to be no standardized skill 

measurement instrument for rhythmic gymnastics with a high level of validity, which can be applied 

in Indonesia. In such conditions, these instruments cannot necessarily be used for Indonesian sports 

athletes. The series of tests used in the development of rhythmic gymnastics basic technical skills 

tests are a collection of movement techniques with scores of 1-4 which are guided by the Code of 

Points. Code of Points (CoP) is an official guidebook published by the Fédération Internationale de 

Gymnastique (FIG), which contains rules, scoring criteria, difficulty categories, and technical 

guidelines in rhythmic gymnastics. It describes the types of basic body difficulties and their values 

(Chiriac, 2020). Therefore, efforts are needed to adapt, modify, and develop an Indonesian version of 

rhythmic gymnastics skill instruments that can be used validly so that they can be applied according 

to Indonesian conditions. The development of rhythmic gymnastics skill tests is needed to support 

the achievement process. Based on this, the researcher intends to conduct research on the 

development of rhythmic gymnastics skill tests for beginner athletes in the Indonesian version. 
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2. METHODS 

This research focuses on the development of a rhythmic gymnastics skill test. Assessment of 

process performance on technical skills, and rhythmic gymnastics skills. The instrument in this study 

is an adaptation of FIG. In rhythmic gymnastics, the Code of Points (CoP) organizes a scoring system 

that is divided into three main components: (1) Difficulty (D-Score), Execution (E-Score), and 

Artistry (A-Score) with points 0.1-0.3. The test to be developed in this study is a test of basic 

rhythmic gymnastics technique skills consisting of: Balance: Horizontal Freeleg (forward & side), 

and Arabesque. Jumps: Stretch Jump, Tuck Jump, Scissors forward, and Stag Leap. Rotations: Passe 

Bendleg, Freeleg Forward, and Freeleg Backward. Scoring based on starting position, execution, and 

final position with a score of 1-4 points. 

Validation of the rhythmic gymnastics skill test assessment model using expert judgment or 

experts involving nine experts determined based on the criteria of gymnastics lecturers, gymnastics 

referees, early childhood experts, and measurement test experts. The rater or rater provides an 

assessment of the rhythmic gymnastics observation rubric. Data analysis was obtained from the rater 

or rater on the rhythmic gymnastics skills test. The validity of rhythmic gymnastics skills tests is 

based on expert judgment or gymnastics experts.  

The content validity of the rhythmic gymnastics skills test used analysis with Aiken's V, to 

obtain the amount of validity. The results of the Aiken V analysis were compared with the minimum 

permissible criteria in Aiken V with 9 raters or assessors at the highest score of 4 with margin eror 

0.5% degree of freedom 0.74. The data analysis technique used in this study uses Aiken (Aiken, 

1985), using the following formula: 

V = Σ s / [n (c – 1)]                    

s = r – lo  

V = the overall validation average  

Σs = the output of the rater score reduced by the lowest score  

lo = the lowest validity assessment score  

c = the highest validity assessment score  

r = the score given by raters 

3. RESULTS 

The Rhythmic Gymnastics Skills Test Guide was validated by nine (9) experts. Table 1 shows 

that the contents of the rhythmic gymnastics test guide material for Item 1, evaluated by nine experts, 
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produced an Aiken’s V value of 0.889. Item 2, also evaluated by nine experts, yielded an Aiken’s V 

value of 0.889. Item 3, evaluated by nine experts, showed an Aiken’s V value of 0.778. Item 4, 

evaluated by nine experts, produced an Aiken’s V value of 0.852, and Item 5, evaluated by nine 

experts, also produced an Aiken’s V value of 0.852. 

Table 1. Aiken test results on the contents of the Rhythmic Gymnastics Test Guide 

Rater 
Grain 

1 2 3 4 5 

1 3-1 4-1 3-1 4-1 4-1 

2 4-1 4-1 3-1 3-1 3-1 

3 3-1 3-1 3-1 3-1 3-1 

4 4-1 3-1 3-1 3-1 4-1 

5 4-1 4-1 3-1 4-1 3-1 

6 4-1 4-1 4-1 4-1 3-1 

7 3-1 3-1 4-1 3-1 4-1 

8 4-1 4-1 4-1 4-1 4-1 

9 4-1 4-1 3-1 4-1 4-1 

∑S 33-9=24 33-9=24 30-9=21 32-9=23 32-9=23 

V=∑S/(9{4-1}) 0.889 0.889 0.778 0.852 0.852 

Average Aiken’V 0.852 

 

The average Aiken’s V value across the five items was 0.852. When compared with the 

Aiken’s V table (1985) at a 5% margin of error and the corresponding degree of freedom, the critical 

value is 0.72. Therefore, the instrument is considered to have acceptable content validity. Table 2 

shows the content validity results of the technique being evaluated using Aiken’s V method. 

Table 2. Aiken test results on the appropriateness of the technique demonstrated 

Rater 
Grain 

1 2 3 

1 3-1 4-1 3-1 

2 3-1 3-1 3-1 

3 3-1 3-1 3-1 

4 4-1 4-1 3-1 

5 4-1 3-1 4-1 

6 4-1 4-1 4-1 

7 3-1 4-1 4-1 

8 4-1 4-1 4-1 

9 3-1 4-1 3-1 

∑S 31-9=22 33-9=24 31-9=22 

V=∑S/(9{4-1}) 0.815 0.889 0.815 

Average Aiken’V 0.840 
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Table 2 showed that the suitability of the technique demonstrated in point 1 with the assessor 

or rater 9 experts provides an Aiken'V calculation of 0.815, point 2 with an assessor or rater 9 experts 

provides an Aiken'V calculation of 0.889, point 3 with an assessor or rating 9 experts provide 

Aiken'V's calculation is 0.815. The mean of 3 points of suitability of the techniques demonstrated is 

0.840, if confirmed by the 1985 Aiken'V table with 5% of 0.78, then the suitability of the techniques 

demonstrated is said to have validity that meets the requirements. Table 3 shows the content validity 

evaluation of the images used in the instrument or test based on expert judgment. 

Table 3. Aiken test results on item appropriateness of images 

Rater 
Grain 

1 2 3 

1 4-1 4-1 3-1 

2 3-1 4-1 4-1 

3 4-1 3-1 4-1 

4 3-1 4-1 4-1 

5 4-1 4-1 4-1 

6 3-1 4-1 4-1 

7 4-1 4-1 3-1 

8 4-1 4-1 4-1 

9 3-1 3-1 4-1 

∑S 32-9=23 34-9=25 34-9=25 

V=∑S/(9{4-1}) 0.852 0.926 0.926 

Average Aiken’V 0.901 

 

Table 3 shows that the suitability of the image in item 1 with the assessor or rater 9 experts 

gave Aiken'V calculations of 0.852, point 2 with the assessors or rater 9 experts gave Aiken'V 

calculations of 0.926, point 3 with the assessors or rater 9 experts gave Aiken calculations 'V is 

0.926. The average of 3 points of image suitability is 0.901, if it is confirmed by the 1985 Aiken'V 

table with 5% of 0.78, then the suitability of the image is said to have validity that meets the 

requirements. Table 4 shows the content validity of the videos used in the study based on expert 

evaluations using Aiken’s V method. 
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Table 4. Aiken test results on video conformity points 

Rater 
Grain 

1 2 3 4 5 

1 3-1 4-1 3-1 4-1 4-1 

2 4-1 4-1 3-1 3-1 3-1 

3 3-1 3-1 3-1 3-1 3-1 

4 4-1 3-1 3-1 3-1 4-1 

5 4-1 4-1 3-1 4-1 3-1 

6 4-1 4-1 4-1 4-1 3-1 

7 3-1 3-1 4-1 3-1 4-1 

8 4-1 4-1 4-1 4-1 4-1 

9 4-1 4-1 3-1 4-1 4-1 

∑S 33-9=24 33-9=24 30-9=21 32-9=23 32-9=23 

V=∑S/(9{4-1}) 0.889 0.889 0.778 0.852 0.852 

Average Aiken’V 0.852 

 

Table 4 showed that the suitability of the video in point 1 with the evaluator or rater 9 experts 

gave an Aiken'V calculation of 0.889, point 2 with an appraiser or rater 9 experts gave an Aiken'V 

calculation of 0.889, point 3 with an assessor or rater 9 experts gave Aiken calculations 'V is 0.778, 

item 4 with an assessor or rating of 9 experts gives an Aiken'V calculation of 0.852, item 5 with an 

assessor or rating of 9 experts gives an Aiken'V calculation of 0.852. The average of 5 items of video 

suitability is 0.852, if it is confirmed by the 1985 Aiken'V table with 5% of 0.72, it is said to have 

validity that meets the requirements. 

Table 5 shows the content validity evaluation of the writing quality and grammar used in the 

instrument or material based on expert judgment using Aiken’s V method. 

Table 5. Aiken test results on writing points and grammar 

Rater 
Grain 

1 2 3 4 

1 3-1 3-1 3-1 4-1 

2 3-1 3-1 3-1 3-1 

3 3-1 3-1 4-1 4-1 

4 4-1 4-1 3-1 4-1 

5 4-1 3-1 3-1 4-1 

6 4-1 4-1 4-1 4-1 

7 4-1 4-1 4-1 3-1 

8 4-1 4-1 4-1 4-1 

9 3-1 4-1 3-1 3-1 

∑S 32-9=23 32-9=23 31-9=23 33-9=24 

V=∑S/(9{4-1}) 0.852 0.852 0.815 0.889 

Average Aiken’V 0.852 
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Table 5 showed that the writing and grammar in point 1 with the assessor or rater 9 experts 

gave an Aiken'V calculation of 0.852, point 2 with an appraiser or rater 9 experts gave Aiken'V 

calculations of 0.852, point 3 with an appraiser or rater 9 experts gave Aiken'V calculation is 0.815, 

point 3 with an appraiser or rater 9 experts gives an Aiken'V calculation of 0.889. The mean of 4 

writing and grammar items is 0.852, if it is confirmed by the 1985 Aiken'V table with 5% of 0.74, 

then the suitability of the grammar is said to have validity that meets the requirements. 

The results of the Aiken’s V analysis for the rhythmic gymnastics skills test for beginner 

athletes (Indonesian version) are presented in Table 6. 

Table 6. Aiken'V analysis of the rhythmic gymnastics skills tests for beginner athletes in the 

Indonesian version 

No Indicator Aiken'V 

1 Test Guide  0.852 

2 Appropriateness of the Technique Demonstrated  0.840 

3 Item Appropriateness of Images  0.901 

4 Video Conformity Points  0.852 

5 Writing Points and Grammar  0.852 

 

Based on these results, the average value of all indicators in the rhythmic gymnastics skills 

test for beginner athletes (Indonesian version) is 0.859; therefore, the instrument meets the high 

standard of Aiken’s validity criteria. Aiken'V close to 1 (≥ 0.80) indicate high content validity, 

meaning that the item is considered highly relevant and representative of the concept being measured. 

A low Aiken'V (≤ 0.4) indicates low content validity, meaning that the item is considered less 

relevant or does not represent the concept being measured (Utami et al., 2024). 

4. DISCUSSION  

The conceptual framework that will be applied is by recording new athletes and novice 

gymnasts and then carrying out a series of existing tests. The series of tests used in the development 

of the basic technical skills test of rhythmic gymnastics is a collection of movement techniques with 

a value of 0.1 - 0.3 which is guided by the Code of Points the selected movements were agreed upon 

by the researcher and the coach prior to testing. 

The development of a rhythmic gymnastics skill test model for beginner athletes in 

Yogyakarta is needed to improve athletes' abilities and provide constructive feedback. Rhythmic 

gymnastics itself is a sport that requires high technical and artistic skills, so it is important to monitor 

the progress of novice athletes early on. By focusing on rhythmic gymnastics, novice athletes can 
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develop motor skills, creativity and self-expression that are highly beneficial to their overall 

development. In addition, rhythmic gymnastics can also help improve self-confidence, discipline and 

teamwork, which are crucial for novice athletes to achieve future success. Therefore, the 

development of an objective and comprehensive rhythmic gymnastics skill test model is essential to 

monitor the progress of novice athletes and provide constructive feedback to improve their 

performance. 

Currently, the rhythmic gymnastics skill tests used are subjective and not comprehensive, so 

an objective and comprehensive test model needs to be developed. Thus, novice athletes can have 

their abilities accurately measured and be given constructive feedback to improve their performance. 

The development of this rhythmic gymnastics skill test model also requires training for coaches and 

novice athletes on the use of the new test model, as well as adequate facilities and resources to 

support the development of rhythmic gymnastics skill tests. Thus, novice athletes in Yogyakarta can 

improve their abilities and excel at regional and national levels. 

Some research development tests on gymnastics focus more on artistic gymnastics.  Research 

that has been conducted by Šalaj et al. (2019) examines the content validity, reliability, and validity 

of the test construct for dive roll in artistic gymnastics. Another study regarding the development of 

tests on gymnastics is research from (Mkaouer et al., 2018) regarding Evaluating the physical and 

basic gymnastics skills assessment for talent identification in artistic gymnastics proposed by the 

International Gymnastics Federation. This study also focuses on developing an assessment for artistic 

gymnastics. From several other studies regarding the development of tests and measurements in 

gymnastics, the majority focus on the physical, while the skills are artistic (Barker-Ruchti et al., 

2017; Gantcheva et al., 2021).  

 Furthermore, it is known that the determination of the validity and reliability of the 

instrument is a complex process, both of which depend on its purpose, on the interpretation of the 

results proposed by the instrument, and on its use. In general, validity refers to how well an 

instrument measures what it is supposed to measure (Almeida Lima Júnior et al., 2023; Piñeiro-

Cossio, Pérez-Ordás, Bermejo-Martínez, Alcaráz-Iborra, & Nuviala, 2023). With this, it can be said 

that the rhythmic gymnastics skill test model on average has a high validity value, so it is feasible to 

apply to novice athletes. 

With high validity, this rhythmic gymnastics skill test model can have significant practical 

implications for coaches and sports federations. Coaches can use this test model to accurately 
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monitor the progress of novice athletes and provide constructive feedback to improve their 

performance. In addition, sports federations can also use this test model to conduct more objective 

and accurate athlete selection, as well as monitor the progress of athletes nationwide. Another 

practical implication is that this rhythmic gymnastics skill test model can be used as a national 

standard for measuring the abilities of novice athletes, thus improving the quality of rhythmic 

gymnastics training and competition in Indonesia. Thus, novice athletes in Yogyakarta and 

throughout Indonesia can improve their abilities and excel at national and international levels. 

5. CONCLUSIONS 

Due to the lack of books that discuss gymnastics, especially rhythmic gymnastics, the 

researcher aims to introduce the book "Rhythmic Gymnastics Basic Technique Skills Test" as a 

learning medium. This book is expected to facilitate trainers, teachers, and children in learning the 

basic techniques of rhythmic gymnastics. The current process of filtering rhythmic gymnastics talent 

seems to be neither optimal nor efficient. Therefore, the researchers aim to develop the basic 

technical skills test for rhythmic gymnastics to make the selection process for prospective rhythmic 

gymnastics athletes more accurate. The results showed that the Aiken's V analysis of the rhythmic 

gymnastics skills test instrument was 0.859. It can be concluded that the rhythmic gymnastics skills 

test instrument has validity that meets the required standards. However, the validity level is not 

supported by the reliability value, so the test needs to be re-analyzed to get the requirements for 

compiling a minimum test, which is proven to be valid and reliable. 

6. REFERENCES 

1. Abdollahipour, R., Wulf, G., Psotta, R., & Palomo Nieto, M. (2015). Performance of gymnastics 

skill benefits from an external focus of attention. Journal of Sports Sciences, 33(17), 1807–1813. 

https://doi.org/10.1080/02640414.2015.1012102  

2. Aiken, L. R. (1985). Three coefficients for analyzing the reliability and validity of ratings. 

Educational and Psychological Measurement, 45(1), 131–142. 

3. Almadhkhori, H., Pavlović, R., Skrypchenko, I., Rafahiya, B., & Mohan Singh, R. R. (2021). 

Predictive value of kinematic indicators for shot put result and selection of novice 

athletes. Health, Sport, Rehabilitation, 7(4), 35–45. https://doi.org/10.34142/HSR.2021.07.04.03 

4. Almeida Lima Júnior, C. M., Luiz de Santana Silva, A., Martins de Souza, D., Marques Vieira-

Souza, L., Santos Souza, C. M., & Martin Dantas, E. H. (2023). Validity of the motor 

coordination assessment battery for wheelchair users. Retos, 47, 492–497. 

5. Armstrong, R., & Relph, N. (2021). Screening Tools as a Predictor of Injury in Gymnastics: 

Systematic Literature Review. Sports Medicine - Open, 7(1), 1-18. 

https://doi.org/10.1186/s40798-021-00361-3 

6. Barker-Ruchti, N., Kerr, R., Schubring, A., Cervin, G., & Nunomura, M. (2017). “Gymnasts Are 

Like Wine, They Get Better with Age”: Becoming and Developing Adult Women’s Artistic 

Gymnasts. Quest, 69(3), 348–365. https://doi.org/10.1080/00336297.2016.1230504  

https://doi.org/10.1080/02640414.2015.1012102
https://doi.org/10.34142/HSR.2021.07.04.03
https://doi.org/10.1186/s40798-021-00361-3
https://doi.org/10.1080/00336297.2016.1230504


Sriwahyuniati et al.  

SPORT TK. Year 2026. Volume 15. Article 40.                                                                                                                  12 

7. Bobo-Arce, M., Sierra-Palmeiro, E., Fernández-Villarino, M. A., & Fink, H. (2021). Training in 

Rhythmic Gymnastics During the Pandemic. Frontiers in Psychology, 12, 1-8. 

https://doi.org/10.3389/fpsyg.2021.658872 

8. Bugler, K. E., Gaston, M. S., & Robb, J. E. (2019). Distribution and motor ability of children 

with cerebral palsy in Scotland: A registry analysis. Scottish Medical Journal, 64(1), 16–21. 

https://doi.org/10.1177/0036933018805897 

9. Chávez, D. S. (2023). La gimnasia educativa y su influencia en el desarrollo de las capacidades 

físicas básicas. GADE: Revista Científica, 3(2), 1-19. 

10. Chiriac, S. (2020). Reshaping technical difficulty in relation to changes in the code of points. 

Discobolul–Physical Education, Sport and Kinetotherapy Journal, 59, 602–613. 

11. Debien, P. B., Miloski, B., Werneck, F. Z., Timoteo, T. F., Ferezin, C., Filho, M. G. B., & 

Gabbett, T. J. (2020). Training load and recovery during a pre-olympic season in professional 

rhythmic gymnasts. Journal of Athletic Training, 55(9), 977–983. https://doi.org/10.4085/1062-

6050-402.19  

12. Gantcheva, G., Borysova, Y., & Kovalenko, N. (2021). Evaluation and development of artistic 

abilities of 7-8-year-old rhythmic gymnasts. Science of Gymnastics Journal, 13(1), 59–69. 

https://doi.org/10.52165/sgj.13.1.59-69  

13. Gentana, R., Hermawan, R., & Jubaedi, A. (2018). Upaya peningkatan gerak dasar kayang 

dengan alat bantu bola, box dan bantuan teman. Jorpres (Jurnal Olahraga Prestasi), 14(2), 121-

126. https://doi.org/10.21831/jorpres.v14i2.23823  

14. Herlambang, T. (2017). Aerobic gymnastics sebagai pembelajaran aktivitas ritmik pada 

Pendidikan Jasmani Olahraga Dan Kesehatan. Jendela Olahraga, 2(1), 1-17. 

https://doi.org/10.26877/jo.v2i1.1286  

15. Inglés Martos, M. J., Quiñonero, A. L., & Cifo Izquierdo, M. I. (2023). Rhythmic Gymnastics: 

benefits of educational practice in elementary school students. Revista Iberoamericana De 

Ciencias De La Actividad Física Y El Deporte, 12(3), 124-

139. https://doi.org/10.24310/riccafd.12.3.2023.17891 

16. Ivanova, I. V. (2022). Sports Profile of Elite Athletes in Rhythmic Gymnastics. Science of 

Gymnastics Journal, 14(1), 73–88. https://doi.org/10.52165/sgj.14.1.73-83  

17. Jürimäe, J., Gruodyte-Raciene, R., & Baxter-Jones, A. D. G. (2018). Effects of gymnastics 

activities on bone accrual during growth: A systematic review. Journal of Sports Science and 

Medicine, 17(2), 245–258. 

18. Ketelaar, M., Vermeer, A., Hart, H., van Petegem-van Beek, E., & Helders, P. J. (2001). Effects 

of a functional therapy program on motor abilities of children with cerebral palsy. Physical 

Therapy, 81(9), 1534–1545. https://doi.org/10.1093/ptj/81.9.1534 

19. Leandro, C., Ávila-Carvalho, L., Palmeiro, E. S., & Arce, M. B. (2017). Ejercicios individuales 

de gimnasia rítmica: Variedad y diversidad. Apunts. Educacion Fisica y Deportes, 128(2), 92–

107. https://doi.org/10.5672/apunts.2014-0983.es.(2017/2).128.06  

20. Martínez Rodríguez, A., Reche García, C., Martínez Fernández, M. C., & Martínez Sanz, J. M. 

(2020). Assessment of nutritional-dietary status, body composition, eating behavior, and 

perceived image in rhythmic gymnastics athletes. Nutricion Hospitalaria, 37(6), 1217–1225. 

https://doi.org/10.20960/nh.03141  

21. Mkaouer, B., Hammoudi-Nassib, S., Amara, S., & Chaabène, H. (2018). Evaluating the physical 

and basic gymnastics skills assessment for talent identification in men’s artistic gymnastics 

proposed by the International Gymnastics Federation. Biology of Sport, 35(4), 383–392. 

https://doi.org/10.5114/biolsport.2018.78059  

22. Montosa, I., Vernetta, M., & López-Bedoya, J. (2018). Assessment of health-related fitness by 

the ALPHA-fitness test battery in girls and adolescents who practise rhythmic gymnastics. 

Journal of Human Sport and Exercise, 13(1), 188–204. https://doi.org/10.14198/jhse.2018.131.18  

https://doi.org/10.3389/fpsyg.2021.658872
https://doi.org/10.1177/0036933018805897
https://doi.org/10.4085/1062-6050-402.19
https://doi.org/10.4085/1062-6050-402.19
https://doi.org/10.52165/sgj.13.1.59-69
https://doi.org/10.21831/jorpres.v14i2.23823
https://doi.org/10.26877/jo.v2i1.1286
https://doi.org/10.24310/riccafd.12.3.2023.17891
https://doi.org/10.52165/sgj.14.1.73-83
https://doi.org/10.1093/ptj/81.9.1534
https://doi.org/10.5672/apunts.2014-0983.es.(2017/2).128.06
https://doi.org/10.20960/nh.03141
https://doi.org/10.5114/biolsport.2018.78059
https://doi.org/10.14198/jhse.2018.131.18


Sriwahyuniati et al.  

SPORT TK. Year 2026. Volume 15. Article 40.                                                                                                                  13 

23. Piñeiro-Cossio, J., Pérez-Ordás, R., Bermejo-Martínez, G., Alcaráz-Iborra, M., & Nuviala, A. 

(2023). Development and validation of a scale to assess Psychological Well-being in physical 

activity and sports: The PWBPA Scale. Retos, 49, 401–407. 

https://doi.org/10.47197/retos.v49.97623  

24. Polat, S. Ç. (2018). The Effect of Technical Competence in Balance Elements of Rhythmic 

Gymnastics on the Sportive Success of Taekwondo Poomsae Athletes. Journal of Education and 

Training Studies, 6(9), 136-140. https://doi.org/10.11114/jets.v6i9.3375  

25. Purenović-Ivanović, T. M., Popović, R., Stanković, D., & Bubanj, S. (2016). The importance of 

motor coordination abilities for performance in rhythmic gymnastics. Facta Universitatis, Series: 

Physical Education and Sport, 4(1), 63–74. 

26. Riabchenko, O. (2021). Use of choreography elements in the training process of novice athletes 

for the successful development of rhythmic gymnastics programs. Slobozhanskyi Herald of 

Science and Sport, 9(3), 139–148. 

27. Šalaj, S., Milčić, L., & Šimunović, I. (2019). Differences in motor skills of selected and non-

selected group of children in artistic gymnastics in the context of their motor development. 

Kinesiology, 51(1), 133–140. https://doi.org/10.26582/k.51.1.16  

28. Shigaki, L., Rabello, L. M., Camargo, M. Z., Santos, V. B. da C., Gil, A. W. de O., de Oliveira, 

M. R., … Macedo, C. de S. G. (2013). Comparative analysis of one-foot balance in rhythmic 

gymnastics athletes. Revista Brasileira de Medicina Do Esporte, 19(2), 104–107. 

https://doi.org/10.1590/S1517-86922013000200006  

29. Sulistiyowati, E. M., Suherman, W. S., Sukamti, E. R., Ilham, Sriwahyuniati, F., Budiarti, R., & 

Pranoto, N. W. (2022). Development of Early Childhood Skills by Guiding Tests in Sports 

Rhythmic Gymnastics. International Journal of Human Movement and Sports Sciences, 10(2), 

253–263. https://doi.org/10.13189/saj.2022.100216  

30. Utami, L., Festiyed, Dian Purnama Ilahi, Arista Ratih, Elvi yenti, & Lazulva. (2024). Analisis 

Indeks Aiken Untuk Mengetahui Validitas Isi Instrumen Scinetific Habbits of Mind. Journal of 

Research and Education Chemistry, 6(1), 1-17. https://doi.org/10.25299/jrec.2024.vol6(1).17430  

 

AUTHOR CONTRIBUTIONS 

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for 

publication. 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

FUNDING 

This research received no external funding.  

COPYRIGHT  

© Copyright 2026: Publication Service of the University of Murcia, Murcia, Spain. 

 

 

 

 

 

 

https://doi.org/10.47197/retos.v49.97623
https://doi.org/10.11114/jets.v6i9.3375
https://doi.org/10.26582/k.51.1.16
https://doi.org/10.1590/S1517-86922013000200006
https://doi.org/10.13189/saj.2022.100216
https://doi.org/10.25299/jrec.2024.vol6(1).17430

	1. INTRODUCTION
	2. METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSIONS
	6. REFERENCES
	AUTHOR CONTRIBUTIONS
	CONFLICTS OF INTEREST
	FUNDING
	COPYRIGHT

