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ABSTRACT

This study aimed to analyze the development of physical abilities of
pencak silat athletes preparing for the XXI Aceh National Sports Week
(PON) 2024 during the transition from the general phase to the special
phase of training, as a basis for evaluating the effectiveness of the
applied training program. A descriptive quantitative research design
was employed. The subjects consisted of five elite pencak silat athletes
from the South Kalimantan contingent, selected using a saturated
sampling technique due to the limited population size. Data were
collected through standardized physical fitness tests covering seven
main physical components essential for pencak silat performance,
namely leg muscles, abdominal muscles, arm muscles (biceps and
triceps), back muscles, chest muscles, and trapezius muscles.
Measurements were conducted at two different stages: after the
completion of the general preparation phase and after the special
preparation phase. The test results were converted into T-scores and
categorizedinto fourlevels of physical performance to identify changes
across training phases. The findings revealed that overall physical
ability during the transition from the general phase to the special phase
remained suboptimal. A total of 80% of athletes were classified in the
poor category, while only 20% reached the good category, and none
achieved very good performance levels. The lowest improvements
were observedin leg and chest muscle components, whereas relatively
better improvements were found in trapezius and triceps muscles.
These results indicate that the transition from the general phase to the
special phase had not been fully effective in developing balanced
physical readiness. It is concluded that revisions in the training program
are necessary, particularly through strengthening lower-body and
chest muscle development and improving load progression strategies.
Optimizing this transition phase is essential to ensure that athletes’
physical performance can adequately support peak performance
during elite-level competitions.
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INTRODUCTION

Sports achievement is inseparable from a well-planned training process that is
systematic, structured, measurable, and continuous. Training is defined as a planned
and organized process aimed at improving physical, technical, tactical, and
psychological abilities through learning and repeated practice to achieve optimal
performance in sports activities (Sidik, 2022). In competitive sports, physical
conditioning plays a fundamental role as the primary foundation that supports technical
mastery and tactical execution (Setiawan et al., 2022).

In pencak silat, physical conditioning is not merely a supporting component but a
decisive factor influencing athletes’ ability to execute complex techniques, maintain
stability, and sustain performance throughout matches. Previous studies emphasize
that dominant physical components such as muscular strength, explosive power, agility,
endurance, and flexibility are critical determinants of success in pencak silat
competition categories (Edwarsyah et al., 2017; Setyawan & Setiawan, 2022). Athletes
with inadequate physical preparation tend to experience difficulties in applying
techniques effectively, maintaining tactical consistency, and minimizing injury risk
during high-intensity competition (Kurniawan & Setijono, 2020).

The increasing competitive climate of pencak silat, especially at elite events such as
the National Sports Week (PON), demands that athletes reach peak physical condition at
the right time. The XXI Aceh PON 2024 represents a high-performance sporting event
where athletes are required to demonstrate not only technical and tactical excellence but
also superior physical readiness. However, many training programs still face challengesin
ensuring optimal progression of physical development, particularly during the critical
transition phases of periodized training (Hilmy & Adi, 2021; Rahman et al., 2022).

In practice, physical conditioning programs for pencak silat athletes are often
implemented without sufficient empirical evaluation of their effectiveness across
training phases. As a result, inconsistencies in physical performance development may
occur, potentially affecting athletes’ readiness for major competitions. This condition
highlights the need for systematic analysis of physical ability development during key
phases of the training process.

Recent literature emphasizes the importance of structured periodization in athlete
training to ensure progressive adaptation and peak performance during competition
(Bompa & Buzzichelli, 2019; Issurin, 2016). Periodization divides training into distinct
phases—general, special, pre-competition, and competition, each with specific
objectives and physical demands. The general phase focuses on developing basic
physical qualities such as aerobic endurance, general strength, and flexibility, while the
special phase emphasizes sport-specific physical components aligned with technical
and tactical demands (Parwata, 2015; Salabi & Hasanuddin, 2022).

Studies in combat sports, including pencak silat, show that physical conditioning
significantly influences competitive performance. Research by Saputro and Siswantoyo
(2018) demonstrated that structured physical training improved agility, power, and
endurance among competitive pencak silat athletes. Similarly, Ramdan Duha et al. (2025)
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reported that optimal physical capacity is a key success factor in both sparring (tanding)
and artistic categories (tunggal, ganda, reqgu).

Empirical evidence from Scopus-indexed studies also supports the role of physical
conditioning in martial arts performance. Chaabene et al. (2018) found that lower-body
explosive power and aqility were strongly correlated with competitive success in combat
sports. Likewise, Franchini et al.(2019)emphasized that athletes with well-developed physical
profiles exhibit better technical execution and reduced fatigue during competition. In pencak
silat, Wahyudi et al. (2025) and Fitria et al. (2025) confirmed that superior physical condition
enhances movement quality, technical precision, and overall performance stability.

Despite these advancements, most studies focus on cross-sectional analysis or the
effectiveness of specific training methods. Limited attention has been given to monitoring
physical development longitudinally across training phases, particularly during the transition
from general to special preparation, which is critical for achieving peak performance.

Although numerous studies acknowledge the importance of physical conditioning in
pencak silat, several gaps remain. First, there is limited empirical research analyzing the
progression of physical abilities across different phases of periodized training, especially in
elite-level pencak silat athletes preparing for major competitions such as PON. Most existing
studies assess physical components at a single time point, rather than examining dynamic
changes throughout the training process(Setiawan et al., 2022; Rahman et al., 2022).

Second, the transition phase from general to special preparation is often treated
as a routine progression without sufficient evaluation of its effectiveness. Inadequate
transition management may result in stagnation or decline in certain physical
components, which can negatively affect competitive readiness (Issurin, 2016; Bompa &
Buzzichelli, 2019). However, empirical data specifically addressing this issue in pencak
silat athletes remain scarce.

Third, there is alack of contextualized research focusing on national-level athletes
preparing for multi-sport events such as PON. Studies involving elite Indonesian pencak
silat athletes, particularly those undergoing centralized training programs, are still
limited in the literature, especially in Scopus-indexed publications.

These gaps indicate the need for a comprehensive analysis of physical ability
development during critical training transitions to provide evidence-based
recommendations for coaches and sport practitioners.

Based on the identified gaps, this study aims to analyze the development of
physical abilities of pencak silat athletes preparing for the XXI Aceh National Sports
Week (PON) 2024 during the transition from the general phase to the special phase of
training. Specifically, this study seeks to: (1) evaluate changes in key physical
components such as strength, explosive power, agility, and endurance across training
phases;(2) assess the effectiveness of the transition from general to special preparation
in supporting performance readiness; and (3) provide practical recommendations for
optimizing physical training programs for elite pencak silat athletes.

The novelty of this study lies in its longitudinal analysis of physical ability
development across training phases in elite pencak silat athletes, focusing on a critical
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transition period that has received limited attention in previous research. By
contextualizing the findings within the preparation for a major national competition, this
study contributes empirical evidence that bridges theoretical periodization concepts
with practical coaching applications. The results are expected to support evidence-
based training design and enhance the effectiveness of physical conditioning programs
in pencak silat and other combat sports.

METHODS

This study employed a descriptive quantitative research design aimed at
describing changes in the physical abilities of pencak silat athletes during the transition
from the general phase to the special phase of the training program in preparation for
participation in the XXI Aceh National Sports Week (PON) 2024. A quantitative approach
was selected because it allows objective measurement of physical performance
variables and enables the analysis of numerical data to describe performance trends
across training phases (Balaka, 2022).

Participants

The research subjects consisted of five elite pencak silat athletes from the South
Kalimantan provincial contingent who were officially registered as part of the PON XXI Aceh
2024 preparation program. Due to the limited number of athletes undergoing centralized
training, this study applied a saturated sampling technique, in which the entire population
was included as the research sample. Saturated sampling is appropriate when the
population size is small, and all members meet the research criteria(Siyoto & Sodik, 2015).
Research Design and Data Collection Stages

Data collection was conducted at two measurement points corresponding to
distinct phases of the training periodization:

1. General Phase: conducted at the beginning of the preparation period, focusing

on the development of general physical components.

2. Special Phase: conducted after the completion of the special preparation

period, emphasizing sport-specific physical demands before competition.

To maintain terminological consistency throughout the study, the term
“competition phase” was not used, and all analyses focused strictly on the comparison
between the general phase and the special phase.

Physical Test Instruments

Physical abilities were assessed using a set of standardized physical fitness test
instruments commonly applied in pencak silat athlete evaluation. The selected tests
represent key physical components required for optimal performance in competitive
pencak silat. The instruments used included: foot, stomach, arm/ bicep, back, chest,
trapezius, and sleeves/ tricep.

These instruments were selected because they are relevant to the biomechanical
and physiological demands of pencak silat movements, including kicking, punching,
evasive manoeuvres, and body stabilization.
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Testing Procedures and Standardization

All physical tests were conducted following standardized testing procedures to ensure
data reliability and measurement consistency. Testing was carried out in the morning
between 08.00-10.00 AM to minimize the influence of fatigue and circadian rhythm variations.
Athletes were instructed to avoid strenuous physical activity at least 24 hours before testing.

Before each testing session, participants performed a standardized warm-up protocol
consisting of 10 minutes of light aerobic activity and dynamic stretching. Each test was
explained and demonstrated by the researcher, and athletes were allowed one trial attempt
before the recorded test. All measurements were conducted using calibrated equipment,
and tests were administered by the same assessors in both phases to reduce inter-rater
variability. Each test was performed once, except for strength measurements using
dynamometers, which were repeated twice and the best score was recorded.

The reliability of the physical tests was supported by previous studies reporting
high test-retest reliability coefficients for similar instruments used in combat sports
athletes (r = 0.85-0.95), indicating that the tests provide stable and consistent
measurements of physical performance.

Data Analysis

The collected data were analyzed using descriptive quantitative analysis.
Performance changes from the general phase to the special phase were calculated using
percentage change analysis, which allowed identification of increases or decreases in
each physical component across training phases.

The results are presented in the form of tables and graphical illustrations to clearly
describe physical development patterns during the preparation period. This descriptive
approach was chosen to provide practical insights into physical conditioning trends that
can be used as a reference for coaches and sport practitioners in optimizing training
programs for elite pencak silat athletes.

RESULTS AND DISCUSSION
Result
The first stage carried out by the researcher was to conduct a descriptive analysis

using raw data that had not been converted into a t-score. The data will be converted to
at-score with the aim of equalizing the data and getting the results of the overall physical
ability test, because there are abnormalities in the measurement result units. Then the
data from the analysis will be displayed as follows:

Table 1.
Descriptive Analysis Results
N Minimum Maximum Mean Std. Deviation
Foot 5 5.56 15.15 11.89 3.95
Stomach 5 17.86 66.67 46.70 17.99
Arm/ bicep 5 8.33 35 20.24 1.37
Back 5 22.22 50 35.65 9.91
Chest 5 0 25 6.90 10.41
Trapezius 5 15 85.71 48.36 27.85
Sleeves/ tricep 5 33.33 70 47.68 16.31
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The results of categorization of each variable can be described with the following
distribution table:

Table 2.
Categorization Distribution Results

Foot Stomach A'rml Back Chest Trapezius AT'“’

Category Bicep Tricep
F % F % F % F % F % F % F %
Very good 0 0 1 20 0 0 0 0 0 0 2 40 2 40
Good 0 0 3 60 0 0 1 20 0 0 1 20 0 0
Less 2 40 0 0 2 40 4 80 1 20 1 20 3 60
Lessthan 3 g9 ¢ 990 3 60 0 O 4 80 1 20 0 O

once

Total 5 100 5 100 5 100 5 100 5 100 5 100 5 100

The results of the rough data from the seven test items were summed up and then
divided by the number of test items in this study, and then converted into a t-score with
the aim of finding out the physical abilities of pencak silat athletes of PON XXI Aceh 2024.
Then it is categorized into 4 categories, namely very good, good, less, and very least,
using the same formula as above.

Table 3.
Results of the distribution of categorization of variables of physical ability improvement
Score Category F %
X=>60 Very good 0 0
40<X59 Good 1 20
20<X<39 Less 4 80
X <20 Less Than Once 0 0
Total 5 100%
Discussion

The present study examined changes in the physical abilities of elite pencak silat
athletes preparing for the XXI Aceh National Sports Week (PON) 2024 during the
transition from the general phase to the special phase of training. Rather than merely
reporting categorical outcomes, this discussion focuses on interpreting the findings
within the framework of training periodization, physiological adaptation, and elite
performance demands.

Physical Development Patterns Across Training Phases

The findings indicate that overall physical development during the transition from the
general phase to the special phase was not yet optimal, particularly in key muscle groups
such as the legs, chest, and upper arms. From a theoretical perspective, this suggests that
the general phase may not have sufficiently established a robust physical foundation, which
is essential before progressing to more sport-specific loading in the special phase.

In periodization theory, the general phase is intended to develop general strength,
muscular endurance, and neuromuscular capacity as prerequisites for more specialized
and high-intensity training (Bompa & Buzzichelli, 2019; Issurin, 2016). The relatively low
development of leg muscle capacity observed in this study is critical, as lower-body
strength and power are central to pencak silat performance, particularly for kicking
actions, evasive manoeuvres, stance stability, and rapid directional changes. Similar
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findings have been reported in combat sports, where insufficient lower-limb strength
limits the transfer of force and reduces technical effectiveness under competitive
conditions (Chaabene et al., 2018; Franchini et al., 2019).

Core Strength as a Relative Strength of the Training Program

In contrast, abdominal muscle performance showed relatively better development,
indicating that core training received greater emphasis during the general phase. From
a biomechanical standpoint, strong core musculature enhances force transmission
between the lower and upper extremities, improves postural control, and contributes to
movement efficiency during attacks and defensive techniques. This aligns with previous
studiesin martial arts and pencak silat, which emphasize the central role of core strength
in maintaining balance, absorbing impact, and supporting complex movement patterns
(Setyawan & Setiawan, 2022; Wahyudi et al., 2025).

However, while adequate core strength is a positive indicator, elite performance
requires balanced physical development across all major muscle groups. Overemphasis
on one component without proportional development of others may limit overall
performance gains and increase injury risk during high-intensity competition phases.
Upper Body Strength and Functional Demands in Pencak Silat

The relatively low strength levels observed in the biceps, triceps, and back muscles
highlight another critical issue in the training program. Upper-body strength in pencak
silat is essential for locking, gripping, parrying, pushing, and controlling opponents.
Weakness in these muscle groups may compromise athletes’ ability to maintain
dominance during close-contact exchanges and defensive transitions.

Previous research supports this interpretation, indicating that insufficient upper-body
strength reduces combat effectiveness and increases fatigue during repeated high-force
actions(Ramdan Duha et al., 2025; Saputro & Siswantoyo, 2018). From a training perspective,
this suggests that resistance training during the general phase may not have been sufficiently
progressive or functionally integrated with pencak silat-specific movements.

Implications for Elite Training Periodization

One of the most important implications of this study concerns the effectiveness of
the transition from the general phase to the special phase. Ideally, this transition should
reflect a gradual shift from general physical conditioning to sport-specific strength and
power development while maintaining previously acquired adaptations. The findings
indicate that this transition was not fully effective, as several key physical components
failed to show meaningful improvement.

In elite-level periodization, ineffective transitions often result from inappropriate
load progression, insufficient training volume for specific muscle groups, or inadequate
recovery management (Issurin, 2016; Kurniawan & Setijono, 2020). For athletes
preparing for high-stakes competitions such as PON, this can lead to suboptimal peak
performance timing and uneven physical readiness.

Moreover, the observed disparities between athletes suggest a lack of
individualized load adjustment, which is increasingly recognized as a critical principle in
elite sports training. Contemporary periodization models emphasize the need for
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individualized monitoring and targeted interventions to ensure consistent adaptation
across athletes (Bompa & Buzzichelli, 2019).
Broader Context and Practical Implications

The gap identified between expected and actual physical outcomes reflects
broader challenges in elite sports coaching, including limitations in program design,
monitoring systems, recovery strategies, and supporting factors such as nutrition and
lifestyle management. These findings are consistent with previous studies reporting that
non-physical factors such as training consistency, recovery quality, and environmental
support significantly influence physical development and competitive readiness
(Pujianto, 2015; Rahman et al., 2022).

From a practical standpoint, the results underscore the need for restructuring the
general and special phase training content, with greater emphasis on lower-body and
upper-body strength development, progressive overload, and functional integration with
pencak silat techniques. Coaches should also implement systematic physical monitoring
during phase transitions to ensure that adaptations align with elite performance demands.
Contribution to Pencak Silat Coaching Practice

This study contributes to the growing body of evidence highlighting the importance
of phase-specific evaluation in elite pencak silat training. By demonstrating that physical
development during the general-to-special phase transition was insufficient, the
findings provide empirical support for refining periodization strategies in national-level
preparation programs. Ultimately, optimizing physical conditioning during this critical
transition phase is essential for supporting peak performance and competitive success
at elite events such as PON.

CONCLUSION

Based on the results of data analysis, it can be concluded that the physical ability
of PON XXI Aceh 2024 pencak silat athletes, from the general phase to the special phase,
in general, is still in the poor category. This is shown by as many as 4 athletes (80%) who
areincludedinthe poor category, while only 1athlete(20%)is in the good category. There
are no athletes who fall into the category of once or less. These findings show that
despite the improvement, the overall level of physical development of athletes is still not
optimal and requires improvements in the training system, especially in the planning of
the portion and intensity of physical exercise during the transition phase.
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