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Abstract  Rhythmic gymnastics has yet to be 

sufficiently popularized and remains relatively unfamiliar, 

particularly in D.I. Yogyakarta Elementary Schools, 

Indonesia. Therefore, developing specialized test 

instruments that primarily address psychological aspects 

related to children's interests is essential to enhance their 

awareness and engagement in learning. Objective: This 

study employs a research and development (R&D) 

approach to create an identification test instrument 

deliberately modified to incorporate psychological aspects, 

specifically focusing on self-efficacy in children. The test 

is designed to assist sports coaches and teachers in 

identifying children's potential for rhythmic gymnastics. It 

is comprised primarily of anthropometric and physical 

condition tests and self-efficacy dimensions to determine 

their influence. Materials and Methods: The study 

population included all elementary school students aged 7-

9 years, with the sample restricted to female students, 

divided into two groups: a small-scale trial (n=33) and a 

large-scale trial (n=252). Seven experts conducted 

assessments to evaluate the effectiveness of the developed 

test. Results: The results drawn indicate that the Android-

based identification test developed has demonstrated 

acceptable validity and reliability, with internal 

consistencies of 0.844 and 0.761 in both small and large 

groups, respectively. Several anthropometric factors, such 

as sitting height and arm span, significantly influenced 

rhythmic gymnastics skills (p<0.05). Physical component 

factors, including bridge, sit-and-reach, sit-up, and vertical 

jump, also significantly affected rhythmic gymnastics 

performance (p<0.05). However, the 20-meter run did not 

show significance in the T-test. Notably, self-efficacy was 

found to have a significant impact (p<0.05) on rhythmic 

gymnastics skills. Conclusions: The regression analysis 

further provided a relative contribution that is the basis for 

weighting or proportioning each independent variable in 

rhythmic gymnastics training for children aged 7-9. 

Keywords  Talent Identification, Android-Based Test, 

Early Childhood, Rhythmic Gymnastics 

1. Introduction

Rhythmic gymnastics has become a more familiar sport 
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in Indonesia, especially among young children [1]–[3]. 

Children are introduced to various types of sports from an 

early age, whether at school or in their local communities, 

which fosters excellent motor development and enables 

them to adapt readily to their surroundings [4]–[7]. 

In schools, children are given ample opportunities to 

explore different sports that interest them, which helps 

identify their potential in specific disciplines, although 

proper coaching remains indispensable. Early-stage sports 

coaching serves as a foundational element in athletes' 

systematic and progressive training, enabling them to 

develop essential skills that contribute to peak performance 

[8], [9]. 

However, it is widely recognized that athletic 

achievement is influenced by various factors, particularly 

when identifying gifted or talented children [10]–[13]. It is 

believed that when talented children are provided with 

well-structured training programs, they are more likely to 

achieve peak performance [5], [14]. An athlete's success is 

determined by two primary factors: internal and external 

[15], [16]. Internal factors encompass innate abilities, while 

external factors include the availability of facilities, 

environmental conditions, and the infrastructure that 

supports athletic achievement. Additionally, health, 

biometric (physical condition) measurements, and 

hereditary factors also play crucial roles [13], [17], [18]. 

Sports nurseries are fundamental to nurturing 

outstanding athletes, providing a critical basis and 

foundation for their development [19], [20]. This process 

begins in early childhood, as flexibility, balance, 

coordination, speed, and agility can be cultivated and 

enhanced through training programs specifically tailored to 

the developmental stages of young children [21]. 

Coaching young athletes develops a strong physical 

condition and hones proper technique, tactical skills, and 

mental resilience [22], [23]. A comprehensive 

identification process is essential in sports nurseries to 

assess the abilities of young athletes. Children who exhibit 

foundational potential are guided towards sports that align 

with their interests and are then directed towards 

specialization. 

At this stage, it is crucial for coaches to carefully monitor 

each athlete's progress to identify and predict future talent. 

Overall, the potential of child athletes is often observed 

through their motor skills in various sports, although 

psychological characteristics are also considered to have 

significant contributions [24]. 

Rhythmic gymnastics requires integrating various 

components, including flexibility, strength, endurance, 

coordination, agility, and balance, all in harmony with 

rhythm. Aspiring gymnasts undergo rigorous training to 

develop technical skills and achieve motion automation 

[25]. Flexibility, a dominant factor in rhythmic gymnastics, 

is crucial in identifying and nurturing young talent early. 

Consequently, identifying gifted children involves standard 

tests such as anthropometric, physical component, or skill-

specific assessments and psychological evaluations [26]. 

These tests serve as indicators for achieving athletic 

success and optimizing training programs. 

By incorporating these test indicators, identifying 

talented children can be enhanced, and their training and 

outcomes can be optimized, especially when considering 

the psychological impact of competition. There is a 

significant correlation between the results of these 

measurements and psychological tests, particularly 

concerning the child's age and the level of training, which 

is often conducted in early childhood. It is also important 

to note that the ideal physique for a gymnast typically 

includes a tall, slim body [27]. Currently, no specific 

instrument is available for identifying child talent through 

applications, which would simplify the talent search 

process [28]. 

An online questionnaire conducted as a preliminary 

study with rhythmic gymnastics trainers in Bantul Regency 

revealed that no specific test is available to identify 

children's talents, particularly in rhythmic gymnastics, at 

the appropriate age for beginning gymnastics training. 

Additionally, it was noted that the gymnastics programs in 

that area, which emphasize flexibility, often focus solely on 

dance steps incorporating ballet elements, with acrobatics 

being limited due to perceived risks. The study also 

highlighted that the preferred body proportion for a 

gymnast includes longer legs relative to the trunk, a slim 

build, and height, with flexibility training primarily 

consisting of exercises like splits and bridges. Balance 

training, including tiptoe walking and performing 

gymnastic steps, is crucial in enhancing coordination 

across various movement elements, such as throwing and 

catching skills. 

Implementing a new test instrument is anticipated to 

facilitate coaches' and sports educators' early identification 

of talented children. Improved confidence in gymnastics 

enables athletes to maintain a structured, regular, and 

ongoing training regimen. Furthermore, participation in 

rhythmic gymnastics during kindergarten is expected to 

enhance children's motivation for learning. 

In our previous research conducted by [1], test 

instruments were developed and validated through expert 

judgment. This test focused on aptitude assessments, 

including anthropometric tests, physical component tests, 

basic movement tests, and modified self-efficacy tests. 

Specifically, the anthropometric measurements included 

height, weight, hand span, hip diameter, leg length, and 

sitting height. At the same time, the physical component 

tests comprised a 20-meter run, bridge, sit and reach, T-test, 

sit-up, and vertical jump. The basic movement tests were 

derived from the 2017 Code of Points, with the smallest 

value being 0.1. They included skills such as Balance 

Arabesque, Balance Free Leg Backward, Straight Jump, 

Vertical Jump with Straight Legs and Turn, Pivot Passe, 

and Pivot Free Leg Forward Trunk Bent. Additionally, a 

self-efficacy questionnaire was completed by 

accompanying teachers, as early-age students are often 

only sometimes capable of self-assessment. Several 
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elements of the test demonstrated acceptable validity and 

reliability. 

However, specific gaps were identified throughout the 

previous research, particularly the limitation of the test 

instrument to only anthropometric, physical components, 

and basic movement tests (skills above average). Moreover, 

these earlier studies should have incorporated Android-

based applications or evaluated the practicality of using 

such applications. The current research aims to address 

these gaps by modifying the test instrument and developing 

an Android-based application that can help monitor and 

identify children with specific skills and talents. 

This research is noteworthy for its focus on identifying 

talented children specifically for rhythmic gymnastics and 

will also consider task commitment. Although partly innate, 

flexibility is cultivated from early childhood during the 

morphological process and body development. Building on 

the data from previous studies, this research will continue 

to utilize aptitude test instruments in rhythmic gymnastics, 

including anthropometric measurements, physical 

component tests, and basic movement assessments. 

This study aims to develop an Android application for 

identifying talented children in rhythmic gymnastics, 

targeting children aged 7-9 years. This application will 

serve as a tool for sports coaches and teachers to more 

effectively identify gifted children. 

2. Materials and Methods

2.1. Participants 

This study's population consisted of early childhood 

females aged 7-9 who were randomly selected as research 

subjects. Since this study involved two different groups—

small-scale and large-scale—the small-scale group 

consisted of 33 participants, while the large-scale group 

included 252 participants selected from seven different 

schools in DIY (Daerah Istimewa Yogyakarta). 

These were further subdivided: 5 participants from 

Yogyakarta City, 13 from Bantul Regency, 13 from Kulon 

Progo Regency, and 2 from Sleman Regency. In the large-

scale group, 45 participants were selected from Yogyakarta 

City, 78 from Bantul Regency, 27 from Kulon Progo 

Regency, 63 from Sleman Regency, and 39 from Gunung 

Kidul Regency. 

2.2. Research Design 

As this study follows a research and development (R&D) 

approach, it utilized a Wilson design model, which includes 

three main implementation procedures: test planning, test 

trials, and test measurements. The study involved several 

phases within these three stages, including describing 

empirical data obtained, evaluating the design to be tested, 

and experimenting with the resulting product to achieve 

effective and efficient outcomes. Further details of the 

research process are illustrated in Figure 1. 

Based on the gaps identified in the previous study titled 

“Development of Early Childhood Skills by Guiding Tests 

in Sports Rhythmic Gymnastics” [1], it was found that the 

research did not fully address existing factors and lacked 

an application to facilitate the identification of gifted 

children in rhythmic gymnastics. 

The present study aims to systematically and sustainably 

identify talented children. This test will also assist 

researchers in screening young children using established 

tests from previous studies that have proven valid, reliable, 

and tested in both small-scale and large-scale trials, 

executed in three main steps. 

Regarding the application, the first step requires 

participants to undergo anthropometric tests, including 

measurements of body weight, height, arm span, hip 

diameter, leg length, and sitting height. 

The second step involves a physical component test 

(physical conditions), which includes a 20-meter run, 

bridge, sit and reach, T-test, sit-up, and vertical jump. 

The third step focuses on fundamental movement tests, 

such as Balance Arabesque, Balance Free Leg Backward, 

Straight Jump, Vertical Jump with Straight Legs and Turn, 

Pivot Passe, and Pivot Free Leg Forward Trunk Bent. 

After the participants complete this series of tests, the 

accompanying teacher administers a psychological test 

related to the children's self-efficacy. Figure 2 is a 

conceptual framework summarizing all the mandatory 

activities performed. 
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Figure 1.  Research Development Procedures 

 

Figure 2.  Conceptual Framework of the Study 
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2.3. Data Collection and Instruments 

Qualitative data were collected through observations, 

revisions of online Google Forms drafts, and field results 

from small-scale and large-scale trials. Quantitative data 

were obtained from small- and large-scale assessments, as 

well as from child psychological questionnaires related to 

self-efficacy. 

The research instruments comprised anthropometric 

measurements and physical performance tests to assess 

physical fitness levels. These tests, adapted from prior 

studies [1], [29], [30], employed a standardized battery test 

system approach. This system was specifically designed to 

monitor the muscle condition of young female participants, 

with protocols in place to ensure adequate muscle recovery 

during and between testing sessions. 

The study aimed to establish correlations between 

physical performance metrics and psychological self-

efficacy by combining qualitative and quantitative data. 

2.4. Statistical Analysis 

Data analysis was performed using parametric 

calculations and multiple regression analysis. Initial data 

were calculated as Z-scores and T-scores, with T-scores 

selected for analysis. The normality test used the 

Kolmogorov-Smirnov Z-test analysis technique, with p > 

0.05 indicating normal distribution. The linearity test was 

assessed using the F-count (deviation from linearity) to 

ensure linearity between variables. A multicollinearity test 

was performed through multiple regression analysis 

examining tolerance and variance inflation factor (VIF). 

Tolerance values close to one and VIF values not exceeding 

10 indicate the absence of multicollinearity. All data were 

analyzed using Microsoft Excel and SPSS software, 26th 

edition. 

3. Results 

3.1. Content Validity 

The assessment, based on expert judgment, utilized a 5-

point Likert scale. This scale includes five categories: 

"Very Unfavorable" (1 point), "Unfavorable" (2 points), 

"Neutral" (3 points), "Favorable" (4 points), and "Very 

Favorable" (5 points) presented in Table 1 and Table 2. 

Table 1.  Likert Scale Assessment 

No The statement used/material 
Experts’ Judgement 

1 2 3 4 5 6 7 8 

1 The test used is suitable for early childhood children. 5 5 4 5 5 4 4 5 

2 
This bio-motor test could facilitate coaches while selecting and 

nurturing young athletes in their early childhood growth. 
4 4 4 5 5 5 5 4 

3 
This bio-motor test represents a component of rhythmic 

gymnastics. 
5 5 5 5 5 5 4 4 

4 
The pictures and procedures for carrying out the tests given are 

clear and easy to understand. 
4 4 5 5 5 5 5 4 

5 
The bio-motor test given is appropriate and easy to use for early 

childhood age. 
4 5 4 4 5 5 5 5 

6 
Giving bio-motor tests in early childhood has led to a component 

of rhythmic gymnastics. 
4 5 5 5 5 4 5 5 

7 
Sports coaches and teachers can find out the basic components 

of rhythmic gymnastics. 
5 5 5 5 5 5 4 5 

8 The test implementation procedure is written. 5 5 5 5 5 4 5 5 

9 The test given pays attention to the muscle recovery period. 5 5 5 5 5 5 5 4 

10 
The bio-motor test is based on the characteristics of rhythmic 

gymnastics. 
5 5 5 5 5 5 5 4 
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Table 2.  Percentage of all experts’ Judgments Used 

Aspect 

Evaluated 

Score 

Obtained 

Maximum 

Score 
(%) Category 

Quality 

material 

22 80 27.5 % Good 

58 80 72.5% 
Very 

good 

Total 100%  

3.1.1. Validity and Reliability Test on Rhythmic 

Gymnastics Skills 

Validity and Reliability Research Product 

To assess the validity and reliability of rhythmic 

gymnastics skills, the indicators used for small groups 

included balance arabesque, free leg backwards, straight 

jump, vertical jump with straight legs and with turn, pivot 

passe, and pivot free leg forward trunk bent. 

Computer software performed a descriptive validity 

analysis, and the correlational results are summarized in 

Table 3. 

Table 3 illustrates the validity of the rhythmic 

gymnastics skills test for small groups. The test's reliability 

was assessed using Cronbach's alpha coefficient, which 

yielded a value of 0.844. This indicates a reliability level 

greater than 0.8, signifying that the test is highly reliable. 

3.1.2. Identifying Factors Correlating with Rhythmic 

Gymnastics Skills 

The factors considered to predict or determine rhythmic 

gymnastics skills include anthropometry, biometrics, and 

self-efficacy. Anthropometry comprises six indicators: 

height, weight, sitting height, arm span, hip diameter, and 

leg length. Biometrics includes six indicators: 20-meter run, 

T-test, bridge, sit and reach, sit-up, and vertical jump. We 

examined which factors correlated with rhythmic 

gymnastics skills in the small group test. 

Prior to data analysis, the data were converted into 

standard scores, specifically T-scores. For the 20-meter run, 

T-test, and bridge, the T-scores were inverted, as a lower 

score indicates better performance. For a clear explanation, 

see Table 4. 

Table 3.  Test Validity of Rhythmic Gymnastics Skills in Small Groups 

Indicators (Test) Pearson Correlation (rXY) P-value (Sig.) Description 

Balance Arabesque 0,731 0,000*) Valid 

Balance Free Leg Backward 0,792 0,000*) Valid 

Straight Jump 0,630 0,000*) Valid 

Vertical Jump with Straight Legs and with Turn 0,697 0,000*) Valid 

Pivot Passe 0,814 0,000*) Valid 

Pivot Free Leg Forward Trunk Bent 0,832 0,000*) Valid 

Table 4.  Anthropometry, Bio-motor, and Self-Efficacy Correlation with Rhythmic Gymnastics Skills 

Research variable Pearson Correlation (rXY) P-Value (Sig.) 

Anthropometry (X1) Body height (X1_1) 0,418 0,015*) 

 Body weight (X1_2) 0,362 0,038*) 

 Sitting height (X1_3) 0,44 0,010*) 

 Arm range (X1_4) 0,383 0,028*) 

 Hip diameter (X1_5) 0,159 0,378 

 Leg length (X1_6) -0,084 0,641 

Physical Component (X2) Run 20m (X2_1) 0,446 0,009*) 

 T-Test (X2_2) 0,626 0,000*) 

 Bridge (X2_3) 0,754 0,000*) 

 Sit and Reach (X2_4) 0,54 0,001*) 

 Sit-up (X2_5) 0,438 0,011*) 

 Vertical Jump (X2_6) 0,446 0,009*) 

Self-efficacy (X3) Self-efficacy (X3) 0,41 0,018*) 
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Based on Table 4, the summary data presented the 

findings are as follows: 

a. Anthropometry: The analysis results indicate that, of 

the six anthropometric indicators used to measure 

rhythmic gymnastics skills, four indicators showed a 

significant positive correlation at the 5% significance 

level (p < 0.05). These indicators are height, weight, 

sitting height, and arm span. In contrast, hip diameter 

and leg length did not significantly correlate with 

rhythmic gymnastics skills. 

b. Physical components: The table also demonstrates 

that all bio-motor indicators (tests) were positively 

correlated with rhythmic gymnastics skills. This is 

evidenced by p-values for all indicators less than the 

5% significance level (p < 0.05). Specifically, the 20-

meter run test, T-test, bridge, sit and reach, sit-up, and 

vertical jump all exhibited a positive and significant 

correlation with rhythmic gymnastics skills. 

c. Self-efficacy: Self-efficacy was found to have a 

positive correlation with rhythmic gymnastics skills, 

with a correlation coefficient of 0.410 and a p-value 

of less than 0.05. Therefore, in this small group test, 

two indicators (tests) were excluded from further 

analysis in the subsequent large group test. 

3.2. Generic Information of Large Group Test 

3.2.1. Testing the Validity of the Rhythmic Gymnastics 

Skills 

The test validity of this large group was calculated to 

confirm the results of the analysis in the small group, 

whether the results were the same or different. The results 

of the correlational analysis are briefly presented in Table 

5. 

Similarly, in the previous section, the reliability test 

results for rhythmic gymnastics skills showed that 

Cronbach's alpha coefficient was 0.761. This indicates a 

reliability level greater than 0.7, confirming that the test is 

reliable. 

3.2.2. Distribution Normality Test 

The Kolmogorov-Smirnov test was employed to assess 

the normality of data distribution. The results of the 

calculations, performed using computer software, are 

summarized in Table 6. 

Table 5.  Validity of Rhythmic Gymnastics Skills Test in Large Groups 

Indicator (Test) Pearson Correlation (rXY) P-value (Sig.) Description 

Balance Arabesque 0,701 0,000*) Valid 

Balance Free Leg Backward 0,795 0,000*) Valid 

Straight Jump 0,533 0,000*) Valid 

Vertical Jump with Straight Legs and with Turn 0,644 0,000*) Valid 

Pivot Passe 0,734 0,000*) Valid 

Pivot Free Leg Forward Trunk Bent 0,643 0,000*) Valid 

Table 6.  Summary of Distribution Normality Test Results 

Variable data distribution Kolmogorov-Smirnov Z P-value Conclusion 

Rhythmic gymnastics skills 1,09 0,186 Normal 

Anthropometry 

Body height 1,201 0,112 Normal 

Body weight 0,88 0,42 Normal 

Sitting height 0,805 0,536 Normal 

Arm range 1,135 0,152 Normal 

Physical Component 

Run 20 meter 1,132 0,064 Normal 

T-Test 1,235 0,095 Normal 

Bridge 0,982 0,29 Normal 

Sit and Reach 1,205 0,109 Normal 

Sit-up 1,12 0,163 Normal 

Vertical Jump 1,198 0,113 Normal 

Psychology Self-efficacy 0,92 0,366 Normal 

 



 International Journal of Human Movement and Sports Sciences 13(1): 202-214, 2025 209 

 

3.2.3. Linearity Test 

The linearity test was conducted using SPSS software. 

The F-count value for Deviation from Linearity was greater 

than 0.05 (p > 0.05), indicating no significant deviation 

from linearity. Table 7 summarizes the linearity test results. 

Table 7 displays an insignificant F-deviation from 

linearity, as indicated by a p-value greater than 0.05 (p > 

0.05). This suggests that the relationship between the 

independent and dependent variables is linear. 

3.2.4. Multicollinearity Test 

Multicollinearity testing can be seen from the results of 

Tolerance and VIF (Variance Inflation Factor). To our best 

understanding, if the tolerance value is close to 1 and the 

VIF is not more than 10, then it is concluded that the data 

does not exhibit multicollinearity status. 

Table 8 for the multicollinearity test indicates no 

multicollinearity, as evidenced by a tolerance value close 

to 1 and a Variance Inflation Factor (VIF) not exceeding 

10. 

Table 7.  Summary of Relationship Linearity Test Results 

Functional relationship F-difference Sig. (p-Value) Conclusion 

Anthropometry 

Body height 1,109 0,291 Linear 

Body weight 1,207 0,164 Linear 

Sitting height 0,969 0,555 Linear 

Arm range 1,059 0,386 Linier 

Physical Component 

Run 20 meter 1,121 0,299 Linear 

T-Test 1,009 0,511 Linier 

Bridge 0,882 0,725 Linier 

Sit and Reach 0,904 0,654 Linear 

Sit-up 0,848 0,668 Linier 

Vertical Jump 0,824 0,788 Linier 

Psychology Self-efficacy 1,489 0,129 Linear 

Table 8.  Summary of Multicollinearity Test Results 

Independent variables 
Collinearity Statistics 

Conclusion 
Tolerance VIF 

Anthropometry 

Bogy height 0,659 1,52 No Multicollinearity 

Body weight 0,719 1,39 No Multicollinearity 

Sitting height 0,681 1,47 No Multicollinearity 

Arm range 0,573 1,75 No Multicollinearity 

Physical Component 

Run 20 meter 0,674 1,48 No Multicollinearity 

T-Test 0,65 1,54 No Multicollinearity 

Bridge 0,888 1,13 No Multicollinearity 

Sit and Reach 0,758 1,32 No Multicollinearity 

Sit-up 0,816 1,23 No Multicollinearity 

Vertical Jump 0,643 1,56 No Multicollinearity 

Psychology Self-efficacy 0,843 1,19 No Multicollinearity 
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3.2.5. Multivariate Analysis (Multiple Regression 

Analysis) 

In this study, multivariate analysis was conducted using 

multiple linear regression analysis with the assistance of 

computer software, employing the backward elimination 

method. This approach systematically removes 

independent variables that do not significantly affect the 

dependent variable, thereby identifying the factors most 

accurately influencing rhythmic gymnastics skills (Table 9). 

3.2.6. Logistic Regression Analysis Results (Final Stage) 

The final stage of linear regression analysis is the result 

of regression analysis using the backward method, in which 

the insignificant independent variables are excluded one by 

one, starting from the least significant independent variable 

and remaining with independent variables which 

significantly influence the dependent variable (See Table 

10). 

The results of the linear regression analysis indicate a 

multiple correlation coefficient (R) of 0.647, with 

R2=0.419 and an F-regression value of 24.126, 

accompanied by a p-value less than 0.05 (p < 0.05). This 

suggests that the multiple correlation coefficient is 

statistically significant. 

Table 9.  Product Moment Correlation Analysis Output between Independent Variables and Rhythmic Gymnastics Skills (Y) 

Independent variable Correlation (rXY) Sig. (p-Value) Conclusion 

Anthropometry 

Body height  0,265 0 Significant 

Body weight 0,223 0 Significant 

Sitting height 0,325 0 Significant 

Arm range 0,408 0 Significant 

Physical Component 

Run 20 meter 0,314 0 Significant 

T-Test 0,292 0 Significant 

Bridge 0,303 0 Significant 

Sit and Reach 0,397 0 Significant 

Sit-up 0,358 0 Significant 

Vertical Jump 0,388 0 Significant 

Psychology Self-efficacy 0,396 0 Significant 

Table 10.  Results of Linear Regression Analysis on Factors Influencing the Performance of Rhythmic Gymnastics Skills 

Independent variable 
Unstandardized Coefficients Standardized Coefficients 

t Sig. (p-Value) 
B Standard error Beta 

Constant 11,903 2,994 -- 3,975 0,000*) 

Anthropometry 
Sitting height 0,076 0,037 0,113 2,077 0,039*) 

Arm range 0,089 0,042 0,132 2,13 0,034*) 

Physical 

Component 

Bridge 0,1 0,035 0,148 2,833 0,005*) 

Sit and Reach 0,134 0,037 0,199 3,657 0,000*) 

Sit-up 0,115 0,036 0,171 3,212 0,002*) 

Vertical Jump 0,105 0,041 0,155 2,564 0,011*) 

Psychology Self-efficacy 0,142 0,036 0,211 3,93 0,000*) 

Multiple correlations (R) 0,647 

Determinant coefficient (R²) 0,419 

Adjusted R² 0,402 

Standard Error of the Estimate 5,221 

F-Regression 24,126 

Sig. (p-Value) 0 
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Table 11.  Effective Contribution of Each Predictor against Rhythmic Gymnastics Skills 

Independent variable Standardized Beta XY Effective contribution (ES%) Relative contribution (SR%) 

Anthropometry 
Sitting height 0,113 0,33 3,67 8.76 

Arm range 0,132 0,41 5,39 12.84 

Physical 

Component 

Bridge 0,148 0,3 4,48 10.69 

Sit and Reach 0,199 0,4 7,9 18.84 

Sit-up 0,171 0,36 6,12 14.60 

Vertical Jump 0,155 0,39 6,01 14.34 

Psychology Self-efficacy 0,211 0,4 8,36 19.93 

Total 41,93 100 

 

The coefficient of determination (R2) is 0.419, indicating 

that 41.9% of the variance in rhythmic gymnastics skills is 

explained by the seven independent variables—sitting 

height, arm span, bridge, sit and reach, sit-ups, vertical 

jump, and self-efficacy. The remaining 58.1% is attributed 

to other variables not examined in this study. 

Based on this R2 value, which reflects the total 

contribution of the independent variables to rhythmic 

gymnastics skills, the next step is to calculate each 

independent variable's effective contribution. 

The formula used for calculating the effective 

contribution (ES) is as follows: 

Effective Contribution (ES)= 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑒𝑑 𝐵𝑒𝑡𝑎 ×
 rXY × 100%        (1) 

The results of the effective contribution calculations for 

each independent variable (predictor) are summarized in 

Table 11. 

Regression analysis yields a constant coefficient, 

regression coefficients (betas), and standard errors of 

estimate, which can be organized into the following 

regression line equation: 

Ŷ = 11,909 + 0,076X1_3 + 0,089X1_4 + 0,100X2_3 + 

0,134X2_4 + 0,115X2_5 + 0,105X2_6 + 0,142X3 ± 5,221 

X1_3 = Anthropometry (Sitting height) 

X1_4 = anthropometry (arm range) 

X2_3 = Bio-motor (Bridge) 

X2_4 = Bio-motor Sit and Reach 

X2_5 = Bio-motor Sit-up 

X2_6 = Bio-motor Vertical Jump 

X3 = self-efficacy 

The regression line equation indicates that for each one-

unit increase in sitting height (anthropometry), rhythmic 

gymnastics skills increase by 0.076 units (in standard 

score/T-Score), assuming other variables remain constant. 

This interpretation applies similarly to other independent 

variables in the model. 

4. Discussion 

The primary focus of this research study was to develop 

an identification test to facilitate the selection of gifted 

young children aged 7-9 years through an application-

based rhythmic gymnastics program. Before a new product 

is applied, it should be tested for feasibility and adequacy. 

Existing literature highlights that muscle, dance, and 

physical exercise are foundational to rhythmic activity [31]. 

Young girls and other children should actively participate 

in sports to develop skills that foster lifelong athletic 

engagement, as exercise is associated with sociological and 

physiological benefits [32], [33]. 

Practice and training are essential to excelling in any 

activity. In other words, a promising young athlete must 

commit time to regular training starting at ages 6-7. 

According to Donti [34], the age range of 7 to 11 is 

considered a critical window for developing flexibility, 

particularly in girls. 

Additionally, early engagement in deliberate practice, 

ideally starting around age 10, can enhance power and 

strength [35]. Although nurturing children’s skills from a 

young age through early adolescence is crucial for peak 

performance before adulthood [28], various methods can 

support this development. One such method is creating an 

Android-based identification test to assist teachers in 

rhythmic gymnastics and sports education in schools. This 

tool can help identify students with gifted skills from a 

young age, focusing on anthropometric and bio-motor 

aspects. 

The identification test and Android-based application 

were developed as research and development to improve 

access to information related to children's skill 

development and tracking strategies for talented 

individuals. Before implementation, the validity and 

reliability of the product were critical aspects. Expert 

evaluations provided corroborating evidence. 

The reliability test for the rhythmic gymnastics skill test, 

calculated using the Cronbach alpha coefficient, yielded a 

result of 0.844, indicating a reliability level exceeding 0.8. 

Thus, the test is considered highly reliable. After analyzing 

all data, experts rated the product as highly useful, with a 

cumulative score exceeding 75%, categorizing it as 

outstanding. This positive feedback suggests that the 

proposed product is valuable, particularly in the selection 
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process for students with exceptional skills. 

Ultimately, this Android-based identification test could 

be a beneficial tool for schools, students, and parents. 

Regarding the developed tests, such as anthropometric and 

bio-motor assessments, evaluating skill disparities in 

children is crucial for identifying strengths and weaknesses. 

For anthropometry, results show that out of six indicators 

used to measure rhythmic gymnastics skills, four—height, 

weight, sitting height, and arm span—had a significant 

positive correlation at the 5% significance level (p<0.05). 

The other indicators, hip diameter and leg length did not 

significantly correlate with rhythmic gymnastics skills. On 

the other hand, all bio-motor indicators (tests) were 

positively correlated with rhythmic gymnastics skills, as 

evidenced by p-values less than the 5% significance level 

(p<0.05). Specifically, the 20-meter run test, T-test, bridge, 

sit and reach, sit-up, and vertical jump showed a significant 

positive correlation with rhythmic gymnastics skills. Lastly, 

self-efficacy also positively correlated with rhythmic 

gymnastics skills, with a coefficient of 0.410 with p<0.05. 

Based on the data and interpretations, developing and 

applying this Android-based identification test targeting 

young, talented students would support optimal skill 

development in physical activities, especially in rhythmic 

gymnastics, known as Senam Sehat in Indonesia. 

5. Conclusions 

After thorough analysis and conceptualization, several 

key conclusions can be drawn. The identification test 

developed, an Android-based application for measuring 

rhythmic gymnastics skills, proved valid and reliable based 

on expert evaluations and obtained scores. This rhythmic 

gymnastics skills instrument's reliability level (Cronbach 

Alpha) was found to be acceptable in both small and large 

groups, with internal consistency values of 0.844 and 0.761, 

respectively. 

Data analysis revealed several factors influencing 

rhythmic gymnastics skills. Among anthropometric factors, 

sitting height and arm span had a significant effect (p<0.05) 

on rhythmic gymnastics skills, while height and weight did 

not (p>0.05). Bio-motor factors, including the bridge, sit 

and reach, sit-ups, and vertical jump, significantly 

impacted rhythmic gymnastics skills (p<0.05). However, 

the 20-meter run and the T-test did not show a significant 

effect (p>0.05). Despite these findings, self-efficacy was 

found to have a significant effect (p<0.05) on rhythmic 

gymnastics skills. 

Furthermore, multiple regression analysis using 

effective contribution scores demonstrated that the seven 

independent variables (sitting height, arm span, bridge, sit 

and reach, sit-ups, and vertical jump) explained 41.93% of 

the variance in rhythmic gymnastics skills. This indicates 

that other factors, accounting for approximately 58.07%, 

may also influence rhythmic gymnastics skills in the 

sample population. The regression analysis results also 

provided a relative contribution (RC%) for each 

independent variable, which can determine the weighting 

or proportion of each factor's impact on rhythmic 

gymnastics skills in children aged 7-9 years. 

This research is significant as it provides valuable 

insights into the development of children's rhythmic 

gymnastics skills through an Android-based application, 

contributing to sports education and talent identification. 
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