
	
Vol.	11,	No.	1,	2026,	pp.	838-844	

DOI:	https://doi.org/ 10.29210/30036911000	
	
	 	

Contents	lists	available	at	Journal	ELORA	
	

JRTI	(Jurnal	Riset	Tindakan	Indonesia) 
ISSN:	2502-079X	(Print)	ISSN:		2503-1619 (Electronic)	

	

Journal	homepage:	https://jrti.eloracenter.org/jrti 
	

	

	
	

838 
 

The effectiveness of weight training in improving grip strength 
among Pencak Silat athletes 
 
Juanda Putra1*), Sonya Nelson2, Roma Irawan1 

1Department of Sport Coaching, Universitas Negeri Padang, Padang, Indonesia 
2Department of Health and Recreation, Universitas Negeri Padang, Padang, Indonesia 
 

Article Info  ABSTRACT  

Article history: 

Received Jul 26th, 2026 
Revised Aug 11th, 2026 
Accepted Aug 26th, 2026 
 

 This study examined the effectiveness of weight training in improving grip 
strength among Pencak Silat athletes. A one-group pretest–posttest experimental 
design involved 20 regional-level athletes. Grip strength was measured using a 
hand dynamometer before and after 14 weight-training sessions. Data were 
analyzed using a paired-samples t-test. Mean grip strength increased from 36.025 
± 10.807 at pretest to 42.025 ± 10.159 at posttest, representing a mean 
improvement of 6.00 points or 16.66%. The analysis demonstrated a statistically 
significant difference between measurements, t(19) = −10.824, p < .001, with a 
95% confidence interval of −7.160 to −4.840. Structured weight training 
significantly improves grip strength and may support effective takedown 
performance among Pencak Silat athletes. 
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Introduction 

Pencak Silat is a traditional Indonesian martial art that has developed not only as a form of cultural heritage but 
also as a competitive sport with growing national and international recognition. Its development reflects the 
transformation of traditional martial practices into a structured combat sport characterized by technical, tactical, 
and physical demands (Nugroho, 2020; Hadiana et al., 2022). The increasing participation and achievements of 
Pencak Silat athletes in competitive events have further encouraged systematic approaches to athlete 
development and performance enhancement (Ilahi et al., 2023). Consequently, structured training programs 
have become essential for preparing athletes to meet the increasingly demanding requirements of competition. 

Recent developments in Pencak Silat competition have also increased the physical demands placed on 
athletes. Changes in competition regulations, including adjustments to the execution and assessment of 
takedown techniques, require athletes to combine technical accuracy with sufficient muscular strength and 
explosive power. Takedowns are particularly important because successful execution can provide substantial 
scoring advantages and influence the outcome of a match (Yondi et al., 2025). In addition to technical 
proficiency, competitive performance is influenced by physical readiness and psychological factors, including 
athletes’ confidence in executing techniques under competitive pressure (Aguss & Fahrizqi, 2020). Therefore, 
physical conditioning should be considered an integral component of Pencak Silat performance development 
rather than merely a complementary aspect of technical training. 
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Among the physical components involved in takedown performance, grip strength is particularly relevant to 
techniques requiring athletes to control, hold, pull, and destabilize an opponent. Strong gripping capacity enables 
athletes to maintain effective contact and generate sufficient force during offensive and defensive actions. 
Evidence from martial arts research indicates that hand-grip strength can serve as an important physical indicator 
associated with competitive success because many combat actions depend on the ability to maintain control 
over an opponent (Iermakov et al., 2016). In Pencak Silat, inadequate grip and upper-limb strength may reduce 
an athlete’s ability to maintain control during pulling-based takedowns, thereby providing the opponent with 
opportunities to escape or counterattack. Although previous Pencak Silat studies have investigated technical 
performance and specific training interventions, such as resistance-band and ladder-drill exercises (Cahyani et 
al., n.d.; Nurhalizah et al., 2023), the specific development of grip strength in relation to the physical demands 
of pulling-based techniques remains insufficiently investigated. 

Weight training represents a potentially effective approach to addressing these physical demands because 
resistance exercises can systematically increase muscular strength through progressive loading and physiological 
adaptation. Exercises involving pulling and upper-limb movements can specifically stimulate muscle groups 
involved in gripping, pulling, and maintaining control over an opponent. Previous studies have demonstrated 
the application of weight training for developing upper-limb muscular capacity and improving sport-specific 
physical performance (Bernhardin, 2022; Bagaskara et al., 2024). Similarly, structured resistance training has 
been reported to contribute to muscular development when training loads are systematically prescribed and 
progressively increased (Nasrulloh, 2019). More recent evidence has also demonstrated that different loading 
programs can produce meaningful improvements in finger and grip-related strength, emphasizing the 
importance of appropriately designed resistance-loading strategies for activities that require high gripping 
capacity (Gilmore et al., 2024). 

The current state of research on Pencak Silat, however, has predominantly focused on technical execution, 
kicking performance, speed, tactical aspects, and general physical conditioning. Studies have examined 
resistance-band exercises for improving kicking performance (Ilahi et al., 2023), ladder drills for developing 
front-kick performance (Nurhalizah et al., 2023), and imagery training for improving throwing techniques 
(Rosad, 2015). These findings demonstrate increasing scientific attention to training interventions in Pencak 
Silat; nevertheless, limited empirical evidence is available regarding the effectiveness of systematic weight 
training specifically for improving grip strength. This represents an important research gap because recent 
competitive demands require athletes to execute pulling and takedown actions while maintaining strong and 
stable control of their opponents. Furthermore, evidence concerning grip-strength adaptations has largely 
emerged from other sports and martial arts contexts (Gilmore et al., 2024; Iermakov et al., 2016), leaving 
uncertainty regarding whether similar adaptations can be achieved among competitive Pencak Silat athletes. 

Accordingly, this study aims to examine the effect of a structured weight-training program on the grip 
strength of Pencak Silat athletes. The novelty of this study lies in its specific examination of grip-strength 
development through weight training within the context of contemporary Pencak Silat performance demands, 
particularly those associated with gripping, pulling, and takedown actions. Unlike previous studies that have 
primarily emphasized kicking speed, general physical conditioning, or technical training, the present study 
focuses on a strength component that is directly relevant to maintaining opponent control during pulling-based 
techniques. By providing empirical evidence regarding changes in grip strength following a structured weight-
training intervention, this study is expected to extend the existing literature on physical conditioning in Pencak 
Silat and provide practical evidence for coaches in designing more targeted strength-training programs for 
competitive athletes. 

 
Method 
This study employed an experimental research method using a One-Group Pretest–Posttest Design. In this 
design, participants were initially assessed through a pretest, followed by a weight training intervention, and 
subsequently evaluated through a posttest. The difference between pretest and posttest scores was used to 
determine the effectiveness of the intervention.The study population consisted of 20 athletes from the Empat 
Banding Budi Pencak Silat School in Padang City. Participants were selected using purposive sampling, with 
the inclusion criterion that athletes had previously participated in regional-level competitions. The research 
followed a pretest-posttest experimental model. At the beginning of the study, participants underwent grip 
strength measurements using a hand dynamometer. Subsequently, they completed a weight training program 
consisting of 14 training sessions specifically designed to improve grip strength. Upon completion of the training 
program, grip strength was reassessed using the same instrument. Comparisons between pretest and posttest 
scores were then conducted to evaluate improvements resulting from the intervention. Data were analyzed 
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quantitatively using a paired-samples t-test to determine the effectiveness of the weight training program. 
Statistical analyses were performed using SPSS and Microsoft Excel. 

 
Results and Discussions 

This study aimed to examine the effect of weight training on the grip strength of Pencak Silat athletes from the Empat 
Banding Budi School in Padang City. The statistical analyses conducted using SPSS and Microsoft Excel produced 
the following results. 

Table 1. Pretest and Posttest Results 

Statistics Pretest Posttest 
N (Valid) 20 20 

N (Missing) 0 0 
Mean 36.025 42.025 

Median 32.200 37.400 
Mode 21.7ᵃ 33.9ᵃ 

Std. Deviation 10.8071 10.1594 
Minimum 21.7 27.9 
Maximum 59.4 61.4 

Sum 720.5 840.5 

Based on hand dynamometer measurements, the pretest results showed a highest score of 59.4 and a lowest score 
of 21.7, with a mean of 36.03 and a standard deviation of 10.81. Following the intervention, the posttest results 
indicated a highest score of 61.4 and a lowest score of 27.9, with a mean of 42.03 and a standard deviation of 
10.16. Table without vertical lines 

 
Figure 1. Graph of pretest and posttest results 

Subsequently, a normality test was conducted using the Kolmogorov–Smirnov test to determine whether the data 
were normally distributed. Assessing data normality is an essential prerequisite before conducting hypothesis 
testing. The results of the normality test are presented in Table 2. 

Table 2. Normality Test Results 

Parameters Statistics Pretest Posttest 
N 

 
20 20 

Normal Parametersᵃ˒ᵇ Mean 36.025 42.025  
Std. Deviation 10.8071 10.1594 

Most Extreme Differences Absolute 0.171 0.208  
Positive 0.171 0.208  
Negative -0.105 -0.109 

Test Statistic 
 

0.171 0.208 
Asymp. Sig. (2-tailed) 

 
0.128ᶜ 0.024ᶜ 

Based on the results of the Kolmogorov–Smirnov test, the significance value for the pre-test was 0.128 (> 0.05), 
while the post-test yielded a significance value of 0.240 (> 0.05). Since both significance values exceeded the 0.05 
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threshold, it can be concluded that the hand dynamometer data from both the pre-test and post-test were normally 
distributed. 

Following the fulfillment of the prerequisite assumptions, hypothesis testing was conducted to determine whether 
the proposed hypothesis should be accepted or rejected. A Paired Samples t-Test was employed to analyze the 
differences between the pre-test and post-test measurements, as the grip strength data were normally distributed. This 
statistical procedure was used to evaluate the effect of the weight training program on athletes’ grip strength. The 
hypothesis tested in this study was as follows: 

Table 3. Paired Samples t-Test Results 

Pair Comparison Mean 
Difference 

Std. 
Deviation 

Std. 
Error 
Mean 

95% CI 
Lower 

95% CI 
Upper 

t df Sig. (2-
tailed) 

Pair 
1 

Pretest – 
Posttest 

-6.0000 2.4790 0.5543 -7.1602 -4.8398 -
10.824 

19 .000 

Based on the results presented in Table 3, the significance value (Sig. 2-tailed) was 0.000, which was lower than the 
predetermined significance level of 0.05 (p < 0.05). Therefore, it can be concluded that there was a statistically 
significant difference between the pre-test and post-test grip strength scores following the weight training 
intervention. 

The t-test analysis yielded a critical t-value (t-table) of 1.729, obtained from the t-distribution table with 19 degrees 
of freedom (df = 19) at a significance level of 0.05. The decision criteria for hypothesis testing were as follows: the 
alternative hypothesis (Ha) would be accepted if the calculated t-value (t-count) exceeded the critical t-value (t-
table), whereas the null hypothesis (H₀) would be rejected if the calculated t-value was lower than the critical value. 
Since the calculated t-value (10.824) was greater than the critical t-value (1.729), a significant difference was found 
between the pre-test and post-test results. Consequently, the hypothesis stating that weight training has a significant 
effect on grip strength was accepted. 

To determine the percentage increase following the intervention, the difference between the post-test and pre-test 
means was calculated as follows: 

Mean Difference = Mean Post-test − Mean Pre-test 

= 42.02 − 36.02 

= 6.00 

Percentage Increase = (Mean Difference / Mean Pre-test) × 100% 

= (6.00 / 36.02) × 100% 

= 16.66% 

Based on these calculations, it can be concluded that the weight training program resulted in a 16.66% 
improvement in the athletes' grip strength. 

The findings of this study indicate that weight training has a significant effect on grip strength, which plays an 
important role in the successful execution of takedown techniques in Pencak Silat. Improved grip strength may 
contribute to athletes' overall performance by enhancing their ability to control opponents during competition. In 
addition to the weight training intervention examined in this study, athletes generally participate in various training 
programs aimed at improving technical skills, physical fitness, and stamina required for competitive performance 
(Lubis et al., 2024; Subekti et al., 2021, 2025; Welis, Effendi, Ilham, et al., 2024). This finding is consistent with 
Rosad, who stated that training volume and intensity can significantly influence the development of specific 
physical capacities, including endurance and stamina. 

The effectiveness of a training program is determined not only by the type of exercise performed but also by its 
suitability to the athlete's characteristics, such as age, sex, and training experience. In many cases, training 
programs tend to focus on particular aspects of performance, such as physical fitness or the strength of specific muscle 
groups. Therefore, training loads should be carefully prescribed and balanced to ensure optimal physiological 
adaptations and performance outcomes (Ilahi et al., 2023; Lubis et al., 2022; Mardius et al., 2026; Welis, Effendi, 
Mario, et al., 2024). 

Targeted training programs provide specific stimuli to particular muscle groups and energy systems. In the 
context of this study, weight training was designed to stimulate the muscles involved in gripping and pulling 
movements. However, the success of such programs also depends on adequate nutritional support and proper 
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recovery strategies, which facilitate adaptation to training loads and maximize performance improvements (Lubis et 
al., 2021; Parihar et al., 2025). Through the implementation of well-structured training programs, Pencak Silat athletes 
are expected to achieve higher levels of performance and better meet the competitive demands established by 
coaches and sporting organizations. 

Furthermore, recent revisions to Pencak Silat competition regulations have increased the strategic importance of 
takedown techniques in determining match outcomes. Under the updated scoring system, the successful 
execution of valid takedowns can provide substantial scoring advantages, making grip strength an increasingly 
important physical attribute for athletes (Effendi et al., 2025; Irawan et al., 2021; Nugroho et al., 2024; Wijaya et al., 2021). 

This study was motivated by the need to understand how specific training interventions influence grip strength 
and, consequently, the effectiveness of takedown techniques that contribute directly to scoring opportunities. It was 
hypothesized that improvements in grip strength would enhance an athlete's ability to perform controlled and 
effective takedowns, thereby increasing the likelihood of obtaining points and achieving competitive success. Previous 
research has similarly emphasized that strong gripping actions constitute an important tactical component in Pencak 
Silat competition and may serve as a decisive factor in scoring situations (Dharmadi et al., 2026; Kahfi et al., 2025; 
Karim, 2025; Mansyukri et al., 2025). 

The findings suggest that athletes should place greater emphasis on strengthening the muscles involved in 
gripping and pulling actions. Enhanced upper-limb strength, combined with effective takedown execution, may 
improve the likelihood of successfully unbalancing opponents and securing points during competition (Amrullah 
et al., 2022; Ariyadi et al., 2025; Putrie & Sumartiningsih, 2025; Sinulingga et al., 2023). Consequently, this study 
contributes to the growing body of knowledge regarding evidence-based training strategies in Pencak Silat and 
provides practical implications for coaches and athletes seeking to optimize performance through targeted 
strength training interventions. 

 
Conclusions 
Weight training has been shown to have a positive effect on grip strength, which is an essential component in the 
successful execution of scoring takedown techniques under the current Pencak Silat competition regulations. The 
findings of this study demonstrated that the implementation of a weight training program resulted in a significant 
improvement in athletes’ grip strength, with an increase of 16.66% following the intervention. These results suggest 
that weight training can be effectively incorporated into Pencak Silat training programs as a method for enhancing 
grip strength and supporting competitive performance. Improved grip strength may increase athletes’ ability to 
execute effective takedowns, thereby contributing to greater scoring opportunities during competition. For future 
research, it is recommended to involve larger sample sizes and include additional variables related to physical, 
technical, or physiological performance. Such investigations may provide a more comprehensive understanding of 
the factors influencing grip strength and competitive success in Pencak Silat. Furthermore, future studies may explore 
different training methods and intervention durations to generate new insights and expand the existing body of 
knowledge in this field. 
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