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 One of the initiatives to boost the importance of flexibility and agility 

during the preparation of the PON XX Papua during the Covid-19 epidemic 

is to provide conditioning training for the South Sulawesi contingent 

sepaktakraw athletes. This study aims to determine the correlation between 

the provision of Conditioning Training to the value of flexibility and agility 

of athletes and to determine the effect of the value of flexibility and agility 

on the achievements of South Sulawesi athletes at PON XX Papua. The 

sample comprised of 14 athletes, grouped by gender and medal obtained, 

the Men's Quadrant Event Team won the Gold medal, the Women's 

Quadrant Event Team won the Gold medal, the Men's Doubles Event Team 

won the Silver medal and the Women's Doubles Event Team won the 

Bronze medal. After giving Conditioning Training, the value of flexibility 

and agility increased but not significantly. The significant value is only seen 

in the agility value before and after the provision of Conditioning Training 

to the Women's Doubles Event Team athletes. Flexibility does not have a 

significant effect on the agility value, but the higher the flexibility value, 

the better the agility value obtained by the athlete. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Sepaktakraw players require elements of high physical fitness, including flexibility and agility [1]. Flexibility 

is needed when the soccer foot is moved at the level of the knee of the stance leg to bend over, with the body 

tilted slightly forward to make it easier to lift the soccer foot [2]. Agility is defined as the ability to effectively 

and quickly change direction while walking almost completely [15], [16]. In sepak takraw, agility is used to 

run and move quickly to chase and catch the ball to keep it out of one's zone [3]. Conditioning training is a 

form of training that adapts to the needs. Training is the application of a plan to improve the ability to move, 
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which includes theoretical and practical material, methods and rules of implementation based on the goals to 

be achieved. Strength training combined with conditioning training can prevent sports injuries [4]. KONI 

South Sulawesi has compiled a training program for Sepak Takraw athletes as conditioning training that was 

conducted during the Covid-19 pandemic [5]. Several organ units of the body experience changes as a result 

of training, which have a positive effect on muscles. Long-term adaptive changes in muscle fibers may be 

possible, allowing for a more efficient response to various sorts of muscular requirements [6]. 

 

2. MATERIALS AND METHODS 

 

2.1 Research Instruments 

This study used flexometers to measure flexibility with a standard centimeter (cm) rating and shuttle run to 

measure agility with a time rating standard (seconds). Questionnaire questions to support the research 

findings. 

 

2.2 Human Research 

This study used an observational method with a retrospective study design on 14 samples. This type of 

research analyses the correlation between the results of conditioning training in terms of changes in flexibility 

and agility in KONI South Sulawesi Sepaktakraw athletes with performance in PON XX Papua. The research 

site is the laboratory of the Faculty of Sports Science, Makassar State University in December 2021, with the 

results of exercises conducted in KONI building in South Sulawesi province in March - June 2021. This 

research protocol was approved by the Health Research Ethics Committee of the Faculty of Medicine - 

Hasanuddin University Education Hospital - RSUP Dr. Wahidin Sudirohusodo Makassar and received ethical 

approval recommendation No. 19/UN4.6.4.5.31/PP36/2022. 

 

2.3 Research Protocol 

Athletes are grouped by medals earned and gender which consist of 4 groups: Men’s Quadrant Event Team 

with Gold medals 4 athletes, Women's Quadrant Event Team with Gold medals 4 athletes, Men's Double 

Event Team with Silver medals 3 athletes, and Women’s Double Event Team with Bronze medals 3 athletes. 

Flexibility and agility values before and after the provision of Conditioning Training were tested using a 

paired T-test to see the effect of Conditioning Training. Correlation using the Pearson correlation test to 

discover if flexibility has an impact on agility. 

 

2.4 Statistic analysis 

SPSS version 25 and Microsoft Excel 16 were used for the analysis in this study. For the normality test, 

Shapiro-Wilk test and Skewness test were used. Comparison before and after Conditioning Training using 

paired T-test. To determine the correlation in this study, Pearson correlation test was used when the data were 

normally distributed and Spearman correlation test was used when the data were not normally distributed. 

The results of the correlation test are considered significant if the p-value <0.05. 

 

3. RESULT 

 

3.1 Sample Characteristics 

This study involved 14 athletes from the South Sulawesi contingent sepak takraw at National Sprts Week 

(PON) XX Papua who met the inclusion and exclusion criteria, consisting of 7 (50%) male athletes and 7 

(50%) female athletes. Table 1 shows the characteristics of the sample based on the match group which is 

divided into 4 groups, 4 male athletes who are members of the Men's Quadrant Event Team won a Gold 

medal. 4 female athletes who are members of the Women's Quadrant Event Team won Gold medals. 3 male 
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athletes who are members of the Men's Double Event Team won a Silver medal. 3 female athletes in the 

Women's Double Event Team received Bronze medals. 

 

Table 1. Demographic Characteristics of XX PON Papua Takraw Athletes 

Athletes Medal Team Characteristics Mean (+SD) Minimum Maximum 

4 Gold 

Men’s 
Quadrant 

Event 
Team  

Pre-Flexibility 22.250 1.5546 20.0 23.5 

Post-Flesxibility 24.500 1.7321 23.0 27.0 

Pre-Agility 10.2050 0.44583 9.62 10.70 

Post-Agility 10.1950 0.22234 9.89 10.50 

4 Gold 

Women’s 
Quadrant 

Event 
Team 
Putri 

Pre-Flexibility 26.375 3.5911 21.0 28.5 

Post-Flesxibility 29.000 0.4082 28.5 29.5 

Pre-Agility 10.7250 0.5250 10.00 11.20 

Post-Agility 10.3750 0.12583 10.20 10.50 

3 Silver 

Men’s 
Double 
Event 
Team  

Pre-Flexibility 15.333 2.5166 13.0 18.0 

Post-Flesxibility 16.167 4.2525 13.0 21.0 

Pre-Agility 10.0767 0.45457 9.78 10.60 

Post-Agility 9.9633 0.11846 9.89 10.10 

3 Bronze 

Womens 
Double 
Event 
Team  

Pre-Kelenturan 18.833 5.7518 13.0 24.5 

Post-Kelenturan 23.833 3.0139 21.0 27.0 

Pre-Kelincahan 11.2667 0.20817 11.10 11.50 

Post-Kelincahan 10.9333 0.28868 10.60 11.10 
 

3.2 Data Normality Test 

Using 2 types of normality tests to determine whether the data of the dependent variable and the independent 

variable are normally distributed or not, namely the Shapiro-Wilk normality test and the Skewness normality 

test. These 2 types of tests were chosen because the Shapiro-Wilk test aims to determine the statistical 

distribution of the data and the Skewness normality test to determine the data transformation based on the 

values obtained. 

 

Table 2. Data Normality Test. Flexibility and Agility 

Variable 

Normality test 

kolmogorov-

Smirnov 
Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

Pre-Flexibility 0.117 14 .200* 0.939 14 0.41 

Pos-Flexibility 0.157 14 .200* 0.883 14 0.064 

Pre-Agility 0.127 14 .200* 0.948 14 0.537 

Pos-Agility 0.155 14 .200* 0.899 14 0.111 

       

 
Skewness 

Std. Error of 

Skewness 
Ratio 

Pre-Flexibility -0.205 0.597 -0.343 

Pos-Flexibility -0.99 0.597 -1.658 

Pre-Agility -0.085 0.597 -0.142 
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3.3 Paired T-Test 

According to [7], paired sample t-test is one of the testing methods used to test the effectiveness of a given 

treatment. This test model is used to analyze the research model before and after. This paired T-test groups 

the variables based on the medals obtained at the XX Papua PON and gender. This test answers the difference 

in flexibility and agility scores before and after the provision of Conditioning Training based on gender and 

medals obtained. 

 

Table 3. Paired T-Test. Flexibility and Agility Before and After Conditioning Training. 

Medal Group Variable Mean P-value Medal Group Variable Mean P-value 

Gold 

Male 

Pre-Flexibility  
0.01 0.471 

Silver Male 

Pre-Flexibility  
0.1133 0.31 

Pos-Flexibility Pos-Flexibility 

Pre-Agility  
-2.25 0.129 

Pre-Agility  
-0.833 0.263 

Pos-Agility Pos-Agility 

Female 

Pre-Flexibility  
0.35 0.097 

Bronze Female 

Pre-Flexibility  
0.3333 0.055 

Pos-Flexibility Pos-Flexibility 

Pre-Agility  -

2.625 
0.12 

Pre-Agility  
-5 0.045 

Pos-Agility Pos-Agility 

 

3.4 Pearson Correlation Test 

The Pearson correlation test was performed to determine the correlation between flexibility and agility of 

athletes. Based on Table 4, the p-value is 0.723 for the correlation between flexibility before and after agility 

and 0.794 for the correlation between flexibility after agility and agility after gold medal in male athletes. The 

gold medal female athlete had a p-value of 0.702 for the correlation between pre-flexibility and post-

flexibility and a p-value of 1.000 for the correlation between post-flexibility and post-agility. The silver medal 

male athlete has a p-value of 0.456 for the correlation between pre-flexibility and pre-agility and a p-value of 

0.527 for the correlation between post-flexibility and post-agility. The bronze medalist had a p-value of 0.833 

for the correlation between pre-flexibility and pre-agility and a p-value of 0.394 for the correlation between 

post-flexibility and post-agility. 

 

Table 4. Pearson Correlation Test. Correlation between agility and flexibility scores on athlete 

achievement. 

 

 

 

 

 

 

 

 

 

 

 

Pos-Agility 0.86 0.597 1.441 

Medal Athlete Variable Mean P-value 

Gold Male 
Pre-Agility- Flexibility -0.277 0.723 

Pos-Agility- Flexibility -0.251 0.749 

Gold Female 
Pre-Agility- Flexibility -0.298 0.702 

Pos-Agility- Flexibility 0.000 1,000 

Silver Male 
Pre-Agility- Flexibility -0.755 0.456 

Pos-Agility- Flexibility -0.677 0.527 

Bronze Female 
Pre-Agility- Flexibility 0.264 0.833 

Pos-Agility- Flexibility 0.841 0.394 
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4. DISCUSSION 

In general, flexibility is defined as the ability to move muscles and joints in a wide range of motion, also 

defined as the ability to perform movements with a wider range of motion or ROM [8]. This flexibility will 

be able to be increased when the connective tissue and muscles can elongate with regular and appropriate 

stretching or exercise [8]. In general, agility is defined as the ability to change direction quickly [9]. 

 

Sepaktakraw is a sport that has a high level of complexity in every movement technique because it contains 

acrobatic elements that require high movement skills, where the main movement in this sport is to play the 

ball with one foot and the ball should not fall to the floor of the game. This sport can be done by touching the 

ball using the head, feet, and shoulders alternately and only given 3 chances in each team game before moving 

to the opposing team [10]. Sepaktakraw is identical to acrobatic movements such as somersaults, sun back 

spikes, splits, and others that have a high level of difficulty in playing them [11]. Conditioning training is a 

form of training that adapts to the needs of athletes. Exercise is the main requirement to improve the physical 

quality, functional ability of body equipment, and psychological quality of athletes [13]. 

 

Conditioning Training was administered to 14 athletes. For measurement, the value of flexibility using a 

Flexometer and agility values using the Shuttle Run which is also one type of exercise that is actively used 

for agility. Each data contained in table 1 was tested using the Shapiro-Wilk and Skewness normality tests. 

According to [12], the condition meets normality, meaning that when the normality test results are focused 

on the Asimp. Sign (2-tailed) value, the residual variance is more than 0.05 or 5% and if the Asimp. Sign (2-

tailed) value is) is below 0.05 or 5%, then the results of the data processing do not meet the normality test. 

After the Shapiro-Wilk normality test was carried out, all data were normally distributed because it was >0.05 

according to the results in table 2. 

 

Normality-Skewness test was conducted to determine the distribution of the research data and to determine 

the normality graph leading to the right or left, too flat or gathered in the middle. [14] The test calculation 

divides the Skewness value by the Std value. Skewness error on each variable. The results obtained show the 

ratio value between -2 - +2 which indicates the data is well normally distributed, while if it exceeds the ratio 

limit it is concluded that the data is not normally distributed. Skewness ratio table 2, all values of each variable 

are in the ratio range -2 - +2, namely -0.343 pre-flexibility variables, -1.658 post-flexibility variables, -0.142 

pre-agility variables and 1.441 post-agility variables. It can be concluded that all data are normally distributed. 

In the value of flexibility, the higher the reach achieved, the better the flexibility value it has. In the agility 

score, the less time is used to complete the agility test, the better the agility score possessed by the athlete. 

Therefore, the normality test results on the flexibility value show a positive number (+), and the agility 

normality test results show a negative number (-). 

 

Table 3, the results of the p-value of the paired T-test, the flexibility value before and after the Gold medal 

male athlete is 0.471 and the mean is 0.0100, the p-value before and after agility is 0.129 and the mean is -

2.2500. For female gold medal athletes, the p-value of flexibility before and after conditioning training was 

0.097 with a mean of 0.3500, and the p-value of agility before and after 0.120 with a mean of -0.2650. The 

silver medal male athlete has a p-value of 0.310 before and after agility with a mean of 0.1133, and a p-value 

of agility before and after agility of -0.263 with a mean of -0.8333. Bronze medal female athlete has a p-value 

of 0.055 flexibility before and after, with a mean of 0.3333. The P-value of agility before and after the bronze 

medal female athlete was 0.045 with a mean of -5,000. 

 

After the paired T-test was carried out, Table 3 as a whole show that there is a significant difference only in 

the value of flexibility before and after the provision of Conditioning Training to female athletes with Bronze 
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medals of -5,000 points. This 5-point increase indicates an increase after the provision of Conditioning 

Training in a significant flexibility value. A negative value indicates the lower the agility value obtained by 

the athlete, the better the flexibility value obtained. Other variables did not show statistically significant 

changes based on p-value > 0.05. The value of Pre and Post flexibility in Bronze medal female athletes is 

close to 0.05, which is 0.055. 

 

The p-value of flexibility before and after the provision of Conditioning Training for male athletes with gold 

medals was 0.471 and agility was 0.129. The female athlete with the Gold medal had a p-value of 0.129 

before and after flexibility, and a p-value of 0.095 before and after agility. The silver medal male athlete has 

a p-value of 0.310, the value of flexibility before and after treatment, and 0.263 agility value before and after 

treatment. 

 

To see the effect of flexibility on athlete's agility, the Pearson correlation test was conducted because all 

variables were normally distributed, by grouping the samples based on gender and medals obtained. 

Researchers determined a significance value of 0.05 which means the level of confidence in this study is 95%. 

If the significance value is <0.05, it can be concluded that there is a correlation between flexibility and agility 

and if the significance value is >0.05, it can be concluded that there is no correlation between the flexibility 

value and the agility value. The range of the correlation coefficient is -1.0 - +1.0. A negative value indicates 

an inverse correlation between one variable and another and a positive value indicates a directly proportional 

correlation between variables. Based on table 4, obtained p-value for all variables > 0. 

 

The lack of changes obtained in the value of flexibility and agility after the provision of Conditioning Training 

is influenced by various factors such as physical, technical, tactical, and mental conditions [17], and there is 

no influence on the value of flexibility on agility if observed in table 1, the value of flexibility and agility 

showed in Table 1. possessed by each athlete varies in each match group, with a significant difference. In one 

match group, there are athletes with low scores but are grouped with athletes who have perfect scores, so that 

when the data processing test is carried out, the ratios that appear do not have a significant correlation.  

 

The results of data processing are only to show the value of flexibility and agility, before and after the 

provision of Conditioning Training. In the score, there is no correlation between agility and flexibility, but 

based on various references, the higher a person's flexibility, the more agility. If it is observed, there is an 

increase after the provision of Conditioning Training in table 3, although it is not as high as the results 

obtained in the value of flexibility before and after Conditioning Training in Bronze medal women athletes, 

there is an increase in the Mean for each variable. Male athletes with Gold medals experienced an increase in 

flexibility scores with a Mean of 0.0100 after treatment, Mean of -2.2500 for agility scores after treatment. 

Female Athletes with Gold medals received a Mean of 0.3500 for Flexibility after treatment and a Mean of -

2.6250 for Agility after treatment. The male athlete who won the Silver medal got a Mean 0.1133 flexibility 

value after treatment and a Mean -0.8333 agility value after treatment. 

 

Based on information from the coach, the limitation on the number of athletes participating in the XX Papua 

PON also affects the formation of players in each group. This can affect the value of the physical condition 

of athletes who compete in teams, so it is necessary to pay more attention to grouping athletes based on the 

value of their physical condition to obtain maximum results. 11 of the 14 athletes answered that there was no 

decrease in achievements during the Covid-19 pandemic, while the other 3 considered achievements during 

the Covid-19 pandemic to have decreased. Regarding the training schedule, 11 of the 14 athletes answered 

that there was no significant change in the training schedule both before and after the Covid-19 pandemic. 
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The findings of this study can be used as a starting point for additional research into the impact of flexibility 

and agility on performance when Conditioning Training is provided, as well as consideration for developing 

Conditioning Training as an exercise that supports physical readiness, especially in flexibility and agility 

training for sepaktakraw athletes. Currently, many studies have been carried out related to agility and balance, 

but they do not pay attention to the importance of flexibility to agility needed by athletes, especially for team 

sports such as sepaktakraw. 

 

5. CONCLUSION 

After giving Conditioning Training the value of flexibility and agility increased but not significantly. The 

significant value is only seen in the agility value before and after the provision of Conditioning Training to 

the Women's Doubles Event Team athletes. Flexibility does not have a significant effect on the agility value, 

but the higher the flexibility value, the better the agility value obtained by the athlete. Because the flexibility 

values of male and female athletes are assessed differently, it is necessary to test the data individually based 

on gender. Team sports like sepaktakraw demand good coordination between players, as well as good 

flexibility and agility attributes between players, in order to achieve good results. 
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