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Abstract

This study aimed to establish standardized criteria for assessing physical fitness levels in male Pencak Silat
athletes aged 15-16 in Ha Tinh Province, Vietnam, to improve training effectiveness and support athlete self-
assessment. Pencak Silat, a traditional martial art, requires high levels of speed, explosive power, endurance,
and motor coordination. Current fitness evaluation practices in Ha Tinh are inconsistent, lack age-specific
standards, and are not based on validated testing protocols. The research objectives were to select appropriate
physical fitness tests and construct age-specific evaluation standards. The study employed literature analysis,
pedagogical observation, structured interviews with 40 experts (coaches, referees, and sports administrators),
pedagogical testing of 20 male athletes, and mathematical—statistical methods, including descriptive statistics,
correlation analysis, and t-tests. Expert consultation identified five key physical fitness components: speed,
explosive power, strength endurance, general endurance, and motor coordination. From an initial pool of 28
indicators, 16 were selected through expert consensus (=70% agreement) and subsequently refined to 10 tests
that demonstrated high reliability (r > 0.80), strong criterion validity (r > 0.71), and statistical significance (p
< 0.05). The final test battery comprised six general fitness tests (15 s rope skipping, 30 m flying-start sprint,
30 s push-ups, standing long jump, vertical jump, and 3000 m run) and four sport-specific tests (20 s double-
target punching, 15 s continuous crescent kicks, 30 s elastic-band resisted kicks, and 30 s rear sweeps). Age-
specific classification standards (excellent, good, average, poor, and very poor) and a 10-point scoring system
for each test (maximum total score: 100 points) were established using the sigma method (e.g., excellent > M
+ 1.5 SD). Validation through forward and reverse testing on a subsample of athletes demonstrated strong
predictive accuracy, with higher composite scores corresponding to medal-winning performance at national
youth championships. The proposed evaluation standards provide a practical and scientifically grounded tool
for coaches to monitor physical fitness and adjust training programs effectively. Future research should extend
these standards to other age groups and female athletes, as well as integrate the system into provincial and
national Pencak Silat development programs.

Keywords: Pencak Silat; sport-specific testing; physical fitness assessment; age-specific norms;
adolescent athletes

Introduction

Pencak Silat is a traditional martial art originating from the Malay Archipelago, encompassing
present-day Indonesia, Malaysia, Brunei, Singapore, southern Thailand, the southern Philippines, and
southern Vietnam. It is a comprehensive full-body combat system that integrates striking, grappling, throwing,
joint manipulation, and weapon-based techniques. Beyond physical combat skills, Pencak Silat emphasizes
mental discipline, spiritual development, self-defense, artistic expression, and the preservation of cultural
heritage. The term “pencak” refers to the technical and choreographed components of the art, often performed
rhythmically with music, whereas “silat” denotes its applied combat and self-protection aspects.

Pencak Silat was introduced to Vietnam in 1989 following the 15th Southeast Asian Games held in
Kuala Lumpur, Malaysia. Since then, it has gained rapid popularity, particularly among young athletes, due to
its compatibility with Vietnamese physical characteristics—such as agility, adaptability, and tactical
intelligence—and its demonstrated success in international competition. Vietnamese Pencak Silat athletes
have achieved numerous world championship titles, SEA Games medals, and Asian-level honors, establishing
the sport as a significant contributor to Vietnam’s achievements in combat sports. Pencak Silat is officially
recognized by the International Pencak Silat Federation (PERSILAT) and has been included in the “Road to
the Olympics” initiative since 2018, reflecting its increasing global prominence.

At the high-performance level, particularly in competitive formats such as Tanding (combat), success
in Pencak Silat requires the integrated development of multiple physical capacities, including speed, explosive
power (strength—speed), strength endurance, general endurance, flexibility, motor coordination, and tactical
awareness. These attributes enable athletes to execute rapid offensive actions, effective defensive maneuvers,

411

Corresponding Author: TRAN MANH HUNG, E-mail: hungcovua@gmail.com




TRAN MANH HUNG, PHAN VAN TRUONG

and sustained performance across multiple rounds of competition. For adolescent athletes aged 15-16 years,
this stage represents a critical period of biological and functional development, during which appropriately
structured training can optimize long-term athletic potential while reducing the risk of injury (Lloyd et al.,
2015; Malina et al., 2015).

Effective training design and talent identification depend on objective, reliable, and valid methods for
assessing physical fitness. In many regions, including Vietnam, current evaluation practices remain
fragmented and inconsistent, often lacking standardization across age groups, genders, and training phases.
Furthermore, the limited application of scientifically validated fitness tests constrains coaches’ ability to
individualize training programs, monitor athlete development, and accurately predict competitive
performance.

In Ha Tinh Province, where Pencak Silat has an expanding youth athlete base—approximately 35-50
athletes aged 11-17 currently training at the provincial sports center—there is an urgent need for scientifically
grounded physical fitness evaluation standards. A systematic review of multi-year training programs and
direct pedagogical observation of fitness assessment sessions conducted at provincial training centers revealed
several critical limitations:

Lack of standardized test battery: The absence of a systematic and consistent evaluation framework
across general and sport-specific fitness domains;

No age-specific differentiation: A lack of differentiation according to gender, age subgroup, training
phase, or performance level; Absence of normative reference values: No standardized scoring systems or
normative reference values are currently available; Limited psychometric validation: Minimal use of tests
with established reliability and criterion validity. These findings reflect broader patterns reported in recent
studies on youth Pencak Silat programs in Vietnam and Indonesia, where physical fitness assessment
protocols remain largely non-standardized and insufficiently validated (Nurhidayah et al., 2024; Nugroho et
al., 2021; Pratama, 2022). Without a valid and reliable assessment system, coaches cannot objectively identify
talent, monitor athlete development, or tailor training interventions to individual needs.

Several factors justify the necessity of this research:

First, the adolescent period (aged 15-16) represents a critical developmental window characterized
by rapid biological maturation, including increases in muscle mass, neuromuscular efficiency, and aerobic
capacity (Malina et al., 2015). During this phase, appropriately structured training can maximize long-term
athletic potential, while inadequate or misdirected training may lead to underperformance or increased injury
risk (Lloyd & Oliver, 2012). Age-specific fitness standards are therefore essential for guiding training
prescription during this sensitive period.

Second, Pencak Silat imposes unique physical demands that distinguish it from other combat sports.
The Tanding discipline requires repeated explosive actions—such as kicks, punches, and sweeps—
interspersed with periods of tactical engagement. These demands necessitate a distinct profile of physical
fitness, emphasizing explosive power, speed-endurance, and sport-specific coordination over general maximal
strength or static flexibility (Suwirman et al., 2021; Chaabéne et al., 2017). Generic fitness tests developed for
other sports may not adequately capture these sport-specific requirements.

Third, the lack of standardized assessment tools in Ha Tinh Province limits the ability of coaches to
implement evidence-based training programs. Without objective data on athletes’ physical fitness profiles,
training decisions are often based on subjective observation or anecdotal experience, compromising both
training efficiency and competitive outcomes.

Fourth, the growing international prominence of Pencak Silat—including its recognition by the
International Pencak Silat Federation (PERSILAT) and its inclusion in the “Road to the Olympics”
initiative—demands that national and provincial training systems adopt scientifically validated methods to
remain competitive on the global stage. Internationally, research on physical fitness assessment in combat
sports has advanced considerably in recent decades. Studies in wrestling, judo, tackwondo, and boxing have
established comprehensive test batteries with established psychometric properties (Chaabéne et al., 2017;
Franchini et al., 2011). These test batteries typically include measures of speed, explosive power, muscular
endurance, and aerobic capacity, along with sport-specific technical tests.

However, research specifically focused on Pencak Silat remains limited. Existing studies have
primarily examined physical fitness profiles of elite adult athletes or have used generic test batteries without
sport-specific validation (Nugroho et al., 2021; Nurhidayah et al., 2024). Few studies have addressed the
unique demands of adolescent Pencak Silat athletes, and even fewer have developed age-specific normative
standards for this population.

In Vietnam, previous research on Pencak Silat has focused primarily on technical development,
tactical analysis, and competition rules (Nguyen, 1999; Tran et al., 2004). Physical fitness assessment has
received comparatively little attention, with most training centers relying on ad hoc testing protocols that vary
substantially between provinces and even between coaches within the same institution.

Given the limitations identified above, a clear research gap exists: there are currently no scientifically
validated, age-specific physical fitness evaluation standards for male Pencak Silat athletes aged 15-16 in Ha
Tinh Province, Vietnam.
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The present study aims to address this gap by selecting reliable and informative physical fitness tests
suitable for male Pencak Silat athletes aged 15-16 years; validating the selected tests through test-retest
reliability and criterion validity analyses; and constructing age-specific evaluation standards, normative
classifications, and scoring systems to support athlete self-assessment and evidence-based decision-making by
coaches. To achieve these objectives, the study employed a rigorous mixed-methods research design
combining qualitative and quantitative approaches. The research process was structured as follows:

Phase 1: Test Identification and Selection: A systematic literature review was conducted to identify
relevant physical fitness components and testing methods in Pencak Silat and related combat sports; A two-
round Delphi-inspired expert consultation was conducted with 40 experts (coaches, referees, and sports
administrators) to identify key physical fitness components and select appropriate tests; Tests achieving >70%
consensus in both rounds were shortlisted for psychometric evaluation.

Phase 2: Psychometric Validation: Test-retest reliability was assessed using Pearson’s correlation
coefficient (r > 0.80 threshold) on 20 male athletes; Criterion validity (informativeness) was evaluated using
Spearman’s rank-order correlation between test results and competition rankings; Only tests meeting both
reliability and validity criteria were retained for the final battery.

Phase 3: Normative Standard Development: Age-specific classification standards (excellent, good,
average, poor, very poor) were constructed using the sigma method (mean + standard deviation); Raw test
scores were converted to a 10-point scoring system using z-score transformation, enabling integrated
composite evaluation.

Phase 4: System Validation: Forward and reverse validation was conducted on a subsample of
athletes to verify predictive accuracy,; Composite scores were compared with competition outcomes at
national youth championships; The findings of this study are expected to provide several practical benefits:

For coaches: An objective, evidence-based tool for monitoring athlete development and adjusting
training programs; Clear normative references for talent identification and selection; Standardized protocols
for longitudinal performance tracking.

For athletes: Transparent self-assessment opportunities through the point-based scoring system; Clear
understanding of strengths and weaknesses across fitness domains.

For the provincial and national sports system: A scalable and replicable model for physical fitness
assessment in youth Pencak Silat; Alignment with international standards, supporting Vietnam’s
competitiveness in regional and global competitions.

The remainder of this paper is organized as follows: The Methods section describes the research
design, participants, procedures, and statistical analyses employed. The Results section presents the findings
of the expert consensus process, test selection, reliability and validity analyses, and the development of
normative standards and scoring systems. The Discussion section interprets these findings in the context of
existing literature, highlights practical implications, and addresses limitations. The Conclusion summarizes
the study’s contributions and provides recommendations for implementation and future research.

Materials and Methods

Research Design

This study employed a mixed-methods research design combining qualitative and quantitative
approaches to develop and validate physical fitness evaluation standards for male Pencak Silat athletes aged 15—
16 years in Ha Tinh Province, Vietnam. The research process included literature review, expert consultation,
pedagogical testing, and statistical analysis to ensure the reliability, validity, and practical applicability of the
proposed evaluation system.

Participants

The study sample consisted of 20 male Pencak Silat athletes aged 15-16 years who were actively
training at the Ha Tinh Provincial Sports Training Center. The sample included 10 athletes aged 15 years and 10
athletes aged 16 years, all of whom had at least two years of systematic training experience and were free from
injury at the time of data collection.

In addition, 40 experts participated in the expert consultation process, including 5 Pencak Silat
specialists, 16 coaches, 9 referees, and 10 sports administrators. These experts possessed extensive professional
experience in Pencak Silat training, competition, and management and were selected based on their
qualifications and practical involvement in the sport.

All participants provided informed consent prior to participation, and the study procedures were
conducted in accordance with ethical principles for research involving human subjects.

Procedures

Literature Review and Document Analysis

A systematic review of domestic and international literature was conducted to identify relevant physical
fitness components, testing methods, and evaluation standards in Pencak Silat and related combat sports. Official
training curricula, competition regulations, and previously published research were analyzed to establish a
theoretical and practical foundation for test selection.

Expert Consultation
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A two-round structured expert consultation, following a Delphi-inspired approach, was conducted to
identify key physical fitness components and select appropriate physical fitness tests for male Pencak Silat
athletes aged 15—16 years. A standardized questionnaire was administered in both rounds, using a 5-point Likert
scale (1 = not important; 5 = very important).

Indicators achieving at least 70% of the maximum possible score in both rounds were retained for
subsequent reliability and validity testing. Consensus stability across rounds was assessed using descriptive
statistics and correlation analysis.

Selection of Physical Fitness Tests and Pedagogical Testing

Based on the literature review and expert consensus, an initial pool of 28 physical fitness indicators was
identified, comprising general physical fitness and sport-specific fitness tests. Sixteen tests meeting the expert
consensus criteria were selected and administered to the athlete sample.

Pedagogical testing was conducted under standardized conditions, including identical testing order,
equipment, warm-up procedures, time of day, and verbal instructions. To assess test—retest reliability, all selected
tests were administered twice with a 7-day interval between sessions to minimize learning effects while ensuring
adequate recovery.

Statistical Analysis

Data were analyzed using standard mathematical-statistical methods commonly applied in sports
science research. Descriptive statistics, including means and standard deviations, were calculated for all
variables. Test-retest reliability was evaluated using Pearson’s product-moment correlation coefficient (r). A
threshold of r > 0.80 (p < 0.05) was adopted as the criterion for acceptable reliability in youth performance
assessment. Criterion validity (informativeness) was assessed using Spearman’s rank-order correlation
coefficient between test results and athletes’ competition rankings. Correlation coefficients of r > 0.60 with
statistical significance (p < 0.05) were considered indicative of acceptable predictive validity.

Independent samples t-tests were used to examine differences in physical fitness performance between
the 15-year-old and 16-year-old groups. Statistical significance was set at p < 0.05. Where significant differences
were observed, separate age-specific evaluation standards were developed.

Construction of Evaluation Standards and Scoring System

Following confirmation of reliability and validity, physical fitness evaluation standards were
constructed using the sigma method (mean + standard deviation). Five classification levels were established:
Excellent, Good, Average, Poor, and Very Poor.

Raw test scores were converted into a standardized 10-point scale using z-score transformation. For
performance-based tests (higher scores indicate better performance), the formula C = 5 + 2Z was applied,
whereas for time-based tests (lower scores indicate better performance), the formula C = 5 — 2Z was used. The
total composite physical fitness score was calculated by summing the scores across the 10 selected tests, with a
maximum possible score of 100 points.

Verification of the Evaluation System

To verify the practical applicability and predictive accuracy of the developed evaluation standards,
forward and reverse validation was conducted on a subsample of athletes. Composite fitness scores were
compared with competition outcomes at national youth championships. Consistency between high composite
scores and superior competitive performance was used as evidence of the system’s practical validity.

Results
Selection of Physical Fitness Tests for Male Pencak Silat Athletes Aged 15-16 in Ha Tinh Province
Current Status of Physical Fitness Test Usage in Ha Tinh

A systematic review of multi-year training programs, combined with direct pedagogical observation
of fitness assessment sessions conducted at provincial training centers and leading Pencak Silat clubs in
Vietnam, revealed substantial inconsistency and a lack of standardization in the application of physical fitness
tests for male athletes aged 15—16 years in Ha Tinh Province.

In total, 29 physical fitness indicators were identified and documented. These indicators were
classified into two main categories: general physical fitness (19 indicators) and sport-specific physical fitness
(10 indicators). The full list of physical fitness tests currently employed in practice is presented in Table 1.

Table 1. Current Physical Fitness Tests Employed for Male Pencak Silat Athletes Aged 15-16 in Ha Tinh
Province

Category Test Description

Rope skipping for 15 s (repetitions)
30 m sprint with standing start (s)
30 m sprint with flying start (s)
Prone push-ups for 30 s (repetitions)
Standing long jump (cm)

Vertical jump (cm)

General Fitness

414
JPES ®  www.efsupit.ro



TRAN MANH HUNG, PHAN VAN TRUONG

Category Test Description

Supine sit-ups for 20 s (repetitions)

Prone back arch/bridge hold for 30 s (repetitions/time)
Hanging leg raises on horizontal bar for 20 s (repetitions)
800 m run (s)

Weighted squat jumps with 15 kg alternating legs for 30 s (repetitions)
Supine bench press with 15 kg (repetitions)

Vertical jump (cm) — repeated entry

Standing long jump (cm) — repeated entry

Sit-and-reach forward trunk flexion (cm)

Back extension / trunk hyperextension

30 m zigzag run (s)

300 m run (min)

Combined arch-up and push-up jumps for 20 s (repetitions)

Double-target punching at 2 m distance for 20 s (repetitions)

Side kick to double targets at 2 m distance for 20 s (repetitions)

Elastic band-resisted kicks to target for 20 s (repetitions)

Continuous crescent kicks alternating both legs for 15 s (repetitions)
Coordinated triple kicking techniques per leg for 20 s (repetitions)

Rear sweep (low kick) to target for 30 s (repetitions)

Combined front and rear sweeping throws for 15 s (repetitions)

Static body balance hold (s)

V-pattern movement combined with speed punching for 20 s (repetitions)
Continuous crescent kicks (circle kicks) alternating both legs for 15 s (reps)

Sport-Specific Fitness

Notes: “Standing start” refers to a stationary starting position; “Flying start” refers to a running start with
momentum,; “Crescent kick” (also known as a rainbow kick) refers to the curved, circular kicking technique
characteristic of Pencak Silat; “Rear sweep” refers to a low sweeping takedown technique.

Repeated entries (e.g., vertical jump and standing long jump) are retained as recorded in the original
training documentation.

Analysis of the collected data indicates several critical limitations in current physical fitness
assessment practices for youth Pencak Silat athletes in Ha Tinh Province:

- The absence of a systematic and consistent evaluation framework across general and sport-specific
fitness domains;

- A lack of differentiation according to gender, age subgroup, training phase, or performance level;

- The absence of standardized scoring systems and normative reference values;

- Limited use of tests with established psychometric properties, particularly with respect to reliability
and criterion validity.

These findings reflect broader patterns reported in recent studies on youth Pencak Silat programs in
Vietnam and Indonesia, where physical fitness assessment protocols remain largely non-standardized and
insufficiently validated (Nurhidayah et al., 2024; Nugroho et al., 2021). Collectively, the results highlight the
necessity of developing a scientifically grounded, reliable, and valid physical fitness test battery tailored
specifically to male Pencak Silat athletes aged 15-16 years within the Ha Tinh provincial context.

Selection of Key Physical Fitness Components for Male Pencak Silat Athletes Aged 15-16 in Ha Tinh
Province

A comprehensive review of the literature on Pencak Silat training methodologies, physical
conditioning in martial arts, and fitness assessment protocols in combat sports was conducted to identify
candidate physical fitness components relevant to competitive performance. This process was complemented
by a two-round structured expert consensus procedure (Delphi-inspired method) to determine the most
characteristic physical fitness components for male Pencak Silat athletes aged 15-16 years in Ha Tinh
Province.

The same standardized questionnaire (see Appendix) was administered to the same expert panel in
both rounds. Consensus was considered acceptable when a physical fitness component achieved at least 70%
of the maximum possible score in both rounds.

In Round 1, 40 questionnaires were distributed, of which 34 valid responses were returned (response
rate: 85%). The respondents included 5 specialists in sports science, 16 Pencak Silat coaches, 8 referees, and 5
sports administrators. In Round 2, the questionnaires were re-administered to the same panel, yielding 31
valid responses (response rate: 77.5%), comprising 4 specialists, 15 coaches, 9 referees, and 3 sports
management personnel.

The expert consensus results for the selection of characteristic physical fitness components are
presented in Table 2.
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Table 2. Expert Consensus Results for Selecting Key Physical Fitness Components in Male Pencak Silat
Athletes Aged 15-16

Round 1 Round 2
Physical Fitness Component (n=34) (n=31) Selection Status CV (%)
Score % Score %
Speed 84 82.35 75 80.65  Selected 1.04
Explosive power (strength—speed) 87 85.29 80 86.02  Selected 0.43
Maximal strength 71 69.61 64 68.82  Not selected 0.57
Strength endurance 85 83.33 79 84.95  Selected 0.96
General endurance (aerobic capacity) 83 81.37 79 84.95  Selected 2.15
Motor coordination 88 86.27 81 87.1 Selected 0.48
Flexibility 70 68.63 65 69.89  Not selected 0.91

Notes: Score represents the sum of expert ratings on a 5-point Likert scale (1 = not important to 5 = very
important); Percentages are calculated relative to the maximum possible score for each round; Selection
criterion was >70% agreement in both rounds. CV = coefficient of variation; CV <10% indicates high
consensus stability.

Summary of Results

Among the seven physical fitness components evaluated, five met the predefined consensus criteria
and were retained as characteristic physical fitness priorities for male Pencak Silat athletes aged 15-16 years
in Ha Tinh Province: speed, explosive power (strength—speed), strength endurance, general endurance
(aerobic capacity), and motor coordination. These components demonstrated high agreement levels in both
rounds, accompanied by low coefficients of variation, indicating strong consensus stability among experts.

In contrast, maximal strength and flexibility did not achieve the minimum consensus threshold in
either round and were therefore excluded from the core set of characteristic components for this age group.
Selection of Physical Fitness Tests for Male Pencak Silat Athletes Aged 15-16 in Ha Tinh Province

A systematic literature review was conducted focusing on Pencak Silat-specific training
methodologies, general physical fitness assessment protocols in sports, and evaluation procedures commonly
applied in combat sports, including Pencak Silat. This review was complemented by an analysis of current test
usage (Section 3.1.1) and direct pedagogical observation of physical fitness assessment practices at major
Pencak Silat training centers and clubs across several provinces in Vietnam.

Based on this multi-method approach, an initial pool of 28 physical fitness indicators was identified
for assessing male Pencak Silat athletes aged 15-16 years in Ha Tinh Province. These indicators were
classified into two categories: general physical fitness (19 indicators) and sport-specific physical fitness (9
indicators).

To determine the most appropriate and practically relevant indicators, a two-round structured expert
interview was conducted using a standardized questionnaire (see Appendix). Experts rated the importance of
each test on a 5-point Likert scale (5 = very important; 4 = important; 3 = moderately important; 2 = slightly
important; 1 = not important). Indicators achieving at least 70% of the maximum possible score in both
rounds were retained for subsequent psychometric evaluation, including reliability and validity testing.

The expert consensus results for the selection of physical fitness tests are presented in Table 3.

Table 3. Expert Consensus Results for the Selection of Physical Fitness Tests in Male Pencak Silat Athletes
Aged 15-16

Round 1 Round 2
Category Test description (n =34) (n=31) Selection
Score % Score %
Rope skipping (15 s, reps) 80 78.43 75 80.65  Selected
100 m sprint, standing start (s) 69 67.65 63 67.74  Not selected
30 m sprint, flying start (s) 80 78.43 77 82.8 Selected
Prone push-ups (30 s, reps) 81 79.41 76 81.72  Selected
Standing long jump (cm) 83 81.37 77 82.8 Selected
Vertical jump (cm) 80 78.43 75 80.65  Selected
Supine sit-ups (60 s, reps) 70 68.63 63 67.74  Not selected
General Prone. back arch/bridge ho.ld (60 s) 68 66.67 66 70.97  Not selected
fitness Hanging back arch on horizontal bar (20 s) 65 63.73 64 68.82  Not selected
800 m run (s) 79 7745 76 81.72  Selected
Weighted squat jumps, 15 kg (30 s) 63 61.76 63 67.74  Not selected
Supine bench press, 15 kg (reps) 68 66.67 64 68.82  Not selected
Side splits (cm) 64 62.75 62 66.67  Not selected
Front splits (cm) 67 65.69 60 64.52  Not selected
Trunk hyperextension (cm) 66 64.71 66 70.97  Not selected
Sit-and-reach (cm) 80 78.43 72 77.42  Selected
30 m zigzag run (s) 82 80.39 77 82.8 Selected
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3000 m run (min) 79 77.45 75 80.65  Selected
Combined arch-up & push-up jumps (20 s) 81 79.41 76 81.72  Selected
Double-target punching (20 s) 84 8235 73 78.49  Selected
Side kick to double targets (20 s) 70 68.63 63 67.74  Not selected
Elastic band-resisted kicks (30 s) 78 76.47 75 80.65  Selected
Sport-specific Contin_uous cre?scent.kicks (15s) 80 78.43 77 82.8 Selected
fitness Coordinated triple kicks per leg (2045) 69 67.65 62 66.67 Not selected
V-pattern movement + speed punching (15 s) 82 80.39 72 77.42  Selected
Rear sweep to target (30 s) 80 78.43 73 78.49  Selected
Combined front—rear sweeps (15 s) 68 66.67 64 68.82  Not selected
Static body balance hold (s) 80 78.43 76 81.72  Selected

Notes: Scores represent the sum of expert ratings on a 5-point Likert scale (I = not important; 5 = very
important), Percentages are calculated relative to the maximum possible score in each round; Tests achieving
>70% consensus in both Delphi rounds were retained for subsequent reliability and validity analysis.

Determination of Test—Retest Reliability of the Selected Physical Fitness Tests

To assess the reliability of the 16 shortlisted physical fitness tests, the test-retest method was
employed, as it is widely recognized as the most appropriate approach for evaluating measurement stability in
performance-based assessments. The same test battery was administered to the same participants on two
separate occasions under strictly standardized conditions, with a 7-day interval between trials. This interval
was selected to minimize potential learning effects while ensuring adequate physiological recovery.

Testing was conducted on 20 male Pencak Silat athletes aged 15-16 years in Ha Tinh Province (n =
10 per age group). All testing procedures, including time of day, equipment, standardized instructions, warm-
up protocol, testing order, and motivational conditions, were kept identical across both trials to ensure
maximal comparability.

Test-retest reliability was quantified using the Pearson product-moment correlation coefficient (r)
between Trial 1 and Trial 2 scores for each test, calculated separately for each age group. Based on commonly
accepted criteria in youth sport science and talent identification research, a threshold of r > 0.80 (p < 0.05)
was adopted as the minimum standard for acceptable reliability.

The descriptive statistics (mean + standard deviation) for both trials and the corresponding
correlation coefficients are presented in Table 4.

Table 4. Test—Retest Reliability (Pearson’s r) of Selected Physical Fitness Tests in Male Pencak Silat Athletes
Aged 15-16

Age 15 (n =10) Age 16 (n =10)
Category  Test Trial 1 Trial 2 . Trial 1 Trial 2 .
(Mean = SD)  (Mean % SD) (Mean £ SD) (Mean + SD)
Rope skipping (15 s, reps)  33.7+3.35  34.0+240 092 354+337  355+334 0.87
30 msprint, flying start (s) ~ 4.47+024  436+025 0.8 430£024  432+025 0.84
Prone push-ups (30 s, reps) 28.0+3.31 27.0+3.04 0.84 29.0+3.21 29.0+3.23 0.83
Standing long jump (cm) 208.5+9.66  208.9+9.68 0.87 213.7+£9.67 215.3+10.03 0.86
Genera)  Vertical jump (cm) 250.5+8.74 251.1+£8.77 0.85 258.5+8.80 258.7+8.87 0.87
e 800 m run (s) 1973+104 1953+10.1 074 1862+11.0 186.7+11.4 0.72
Sit-and-reach (cm) 12.0+6.12 12.3+5.57 0.78 14.2+6.01 14.3+£5.79 0.76
30 m zigzag run (s) 6.70£0.46  6.82+£044  0.66 640+045  6.42+0.47 0.72
3000 m run (min) 17.6£1.76  17.62+1.75 08 167+175  168+1.78 0.83
Combined arch-up & push- 1), 13 1p70027 079 1354137 1374140 0.79
up jumps (20 s, reps)
?‘;gslg"target punching (20 »¢ 554559 2731168 083 303+277 3024275 0.82
Elastic band-resisted kicks g 651560 287£2220 083 31.5£260  31.4+2.70 0.84
(30 s, reps)
Sport-  Continuous crescent kicks 34, 573 2984223 08  32.1+£276  332+2.73 0.8
specific (15 s, reps)
fitness  V-pattern movement + 4oy 500 153£220 078 1724201  17.1+2.02 0.78
speed punching (15 s, reps)
i;ir) sweep to target 30'S, 1501507 18.0£2.08  0.88 19.0£2.04  19.0%2.05 0.87
Static body balance hold (s)  24.7 £3.38 24.3 +5.30 0.77 23.5+3.70 16.3 +£3.40 0.72

Notes: Pearson’s correlation coefficient (r) was used to assess test—retest reliability;, Reliability was
interpreted as acceptable (r > 0.70), good (r = 0.80—0.89), and excellent (r > 0.90).

Reliability Outcomes and Test Selection

Analysis of the test-retest data indicated substantial variation in measurement stability across the 16
assessed tests. Several tests demonstrated acceptable to excellent reliability, with correlation coefficients
ranging from r = 0.80 to 0.92, while others failed to meet the predefined reliability criterion.
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Based on the reliability threshold (r > 0.80) observed consistently across age groups, 10 physical
fitness tests were retained for subsequent validity analysis: 1. Rope skipping for 15 s; 2. 30 m sprint with
flying start; 3. Prone push-ups for 30 s; 4. Standing long jump; 5. Vertical jump; 6. 3000 m run; 7. Double-
target punching for 20 s; 8. Elastic band-resisted kicks for 30 s; 9. Continuous crescent kicks alternating both
legs for 15 s; 10. Rear sweep to target for 30 s.

In contrast, tests such as the 800 m run, 30 m zigzag run, sit-and-reach, combined arch-up and push-
up jumps, V-pattern movement with speed punching, and static body balance hold exhibited correlation
coefficients below the acceptable threshold in both age groups and were therefore excluded due to insufficient
measurement stability for this population.

Overall, the retained test battery demonstrated acceptable to excellent test-retest reliability,
supporting its suitability for longitudinal monitoring, performance evaluation, and talent identification in male
Pencak Silat athletes aged 15—16 years in Ha Tinh Province.

Determination of Criterion Validity (Informativeness) of the Selected Physical Fitness Tests

The criterion validity (also referred to as informativeness or predictive validity) of the 10 physical
fitness tests previously confirmed for reliability was examined by analyzing the relationship between test
performance and actual competitive outcomes.

Criterion validity was assessed using Spearman’s rank-order correlation coefficient (p), calculated
between each test score and the athletes’ final competition ranking. Within each age group (n = 10 for age 15;
n = 10 for age 16), athletes participated in a round-robin single-elimination tournament, after which final
rankings were assigned from 1 (highest performance) to 10 (lowest performance) based on accumulated
points. Spearman’s p was selected due to the ordinal nature of competition rankings and its robustness in
small samples and non-normally distributed data.

The Spearman correlation coefficients and corresponding significance levels are presented in Table 5.

Table 5. Spearman Rank-Order Correlations Between Selected Physical Fitness Tests and Competition
Performance in Male Pencak Silat Athletes Aged 15-16 in Ha Tinh Province

Test Description Age 15 (n=10) Age 16 (n=10)
p P p P

Rope skipping 15 s (repetitions) 0.86 <0.01 0.82 <0.01

General 30 m sprint with flying start (s) 0.74 <0.01 0.83 <0.01

Physical Prone push-ups 30 s (repetitions) 0.74 <0.01 0.81 <0.01

Fitness Standing long jump (cm) 0.91 <0.01 0.87 <0.01
Vertical jump (cm) 0.77 <0.01 0.72 <0.01
3000 m run (min) 0.76 <0.01 0.77 <0.01
Doublie'—target punching 2 m distance, 20 s 078 <001 076 <0.01

Sport-Specific (repe.tltlons) . . .\

Fitness Elastic band-resisted kicks to target 30 s (repetitions)  0.81 <0.01 0.83 <0.01
Rear sweep to target 30 s (repetitions) 0.86 <0.01 0.85 <0.01
Continuous crescent kicks alternating legs 15 s (reps)  0.77 <0.01 0.77 <0.01

Criterion Validity Outcomes

Analysis of the Spearman rank-order correlations revealed a consistent and robust pattern across both
age groups. Higher performance on each of the selected physical fitness tests was associated with better
(lower-numbered) competition rankings, whereas lower test scores corresponded to poorer competitive
outcomes.

All 10 tests demonstrated statistically significant positive correlations with competitive performance,
with Spearman’s p coefficients ranging from 0.72 to 0.91, all significant at p < 0.01. These values
substantially exceed commonly accepted thresholds for acceptable criterion validity in youth sports talent
identification (r > 0.60, p < 0.05).

The strongest associations were observed for measures of explosive power, particularly the standing
long jump (p = 0.91 for age 15; p = 0.87 for age 16), as well as sport-specific explosive actions, such as the
rear sweep to target (p = 0.86 and p = 0.85, respectively). These findings reflect the biomechanical and
tactical importance of rapid force production and explosive lower-limb actions in competitive Pencak Silat
performance.

Overall, all 10 tests that previously demonstrated acceptable test—retest reliability also exhibited high
criterion validity, fully satisfying the methodological requirements for practical application in talent
identification, training monitoring, and performance prediction for male Pencak Silat athletes aged 15-16
years in Ha Tinh Province. This completes the validation of the physical fitness test battery. The subsequent
section (Section 3.2) presents the development of age-specific classification standards and scoring tables
based on these validated indicators.
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Construction of Evaluation Standards for Physical Fitness Levels of Male Pencak Silat Athletes Aged
15-16 in Ha Tinh Province
Comparison of Physical Fitness Test Performance Between Ages 15 and 16

Prior to the development of classification norms and scoring tables, the representativeness of sample
means and the normality of data distributions were examined. An independent samples t-test was
subsequently applied to determine whether significant differences in physical fitness test performance existed
between the two age groups (15 years vs. 16 years).

The decision rule was defined as follows:

- If statistically significant differences were identified (p < 0.05), separate age-specific classification
standards and scoring tables would be developed.

- If no significant differences were detected, a single unified standard would be constructed for both
age groups.

The results of the independent samples t-test comparisons for the 10 selected physical fitness tests are
presented in Table 6.

Table 6. Independent Samples t-test Comparison of Physical Fitness Test Performance Between Male Pencak
Silat Athletes Aged 15 and 16 in Ha Tinh Province

Age 15 Age 16 "
Category Test Description (n=10) (n=10) value p-value
Mean SD Mean SD
Rope skipping 15 s (reps) 34 2.4 355 3.34 2412 <0.05
30 m sprint flying start (s) 4.36 0.25 4.32 0.25 2.297 <0.05
General Physical Prone push-ups 30 s (reps) 27 3.04 29 3.23 2.870 <0.05
Fitness Standing long jump (cm) 208.9 9.68 2153 10.03 2267 <0.05
Vertical jump (cm) 251.1 874 2587 877 2433 <0.05
3000 m run (min) 17.62 175 16.8 1.78 2384 <0.05
Double-target punching 20 s (reps) 27.3 1.68 30.2 2.75 3.850 <0.05
Sport-Specific Elastic band-resisted kicks 30 s (reps) 28.7 222 314 2.7 2.320 <0.05
Fitness Continuous crescent kicks 15 s (reps) 29.8 223 332 2.73 3.120 <0.05
Rear sweep to target 30 s (reps) 18 2.08 19 2.05 3.010 <0.05

Summary of Age-Related Differences

As shown in Table 6, statistically significant differences (p < 0.05) were observed across all 10
physical fitness tests between the two age groups. In each case, 16-year-old athletes demonstrated superior
performance compared with 15-year-old athletes in both general and sport-specific fitness indicators.

These findings indicate that physical fitness performance levels differ systematically between the two
age subgroups, supporting the need for separate age-specific classification standards and scoring tables. The
use of a single unified standard would fail to account for these age-related differences and could result in
misclassification of physical fitness levels during this critical developmental stage.

Accordingly, subsequent sections (Sections 3.2.2 and 3.2.3) present the age-specific classification
norms and point conversion tables, constructed separately for 15-year-old and 16-year-old male Pencak Silat
athletes using the sigma method.

Development of Classification Standards for the Selected Physical Fitness Tests

Standardized classification norms are a fundamental requirement for the systematic evaluation of
physical fitness levels in male Pencak Silat athletes aged 15-16 years in Ha Tinh Province. Such norms
provide objective reference values that support athlete self-assessment and enable coaches to make evidence-
based decisions related to talent identification, training program adjustment, and longitudinal performance
monitoring.

Following confirmation of test-retest reliability and criterion validity for the selected test battery,
classification standards were constructed for the 10 retained physical fitness tests. Normative values were
derived using data obtained from Trial 1 of the testing procedure. The sigma method (mean + standard
deviation) was applied to establish five performance categories: Excellent, Good, Average, Poor, and Very
Poor.

The classification criteria were defined as follows.

For performance-based tests (higher values indicate better performance): Excellent > X + 1.55; Good
X +0.56 to X + 1.56; Average X — 0.5 to X + 0.56; Poor X — 1.56 to X — 0.55; Very Poor < X — 1.56.

For time-based tests (lower scores = better performance): Excellent < X — 1.50; Good X — 1.56 to X
—0.50; Average X — 0.56 to X + 0.55; Poor X + 0.56 to X + 1.50; Very Poor > X + 1.5c.

Based on these criteria, age-specific classification standards were constructed separately for 15-year-
old and 16-year-old male athletes. The resulting normative values are presented in Table 7 and Table 8§,
respectively.
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Table 7. Classification Standards for Physical Fitness Tests in Male Pencak Silat Athletes Aged 15 Years in

Ha Tinh Province

Category Test Description Excellent  Good Average Poor ngz
Rope skipping 15 s (reps) >40.4 37.05-40.3 30.35-37.04 27.0-30.34 <27.0
G 1 30 m sprint flying start (s)  <3.99 3.99-4.23 4.24-4.71 4.72-4.95 >4.95
Pl‘:“e.r“;l Prone push-ups 30 s (reps) >34 31-34 25-30 21-24 <21
Fig;‘:s Standing long jump (cm) ~ >227.82  218.16-227.82  198.84-218.15  189.18-198.83  <I89.18
Vertical jump (cm) >267.98  259.24-267.98 241.76-259.23  233.02-241.75  <233.02
3000 m run (min) <14.08 14.08-15.84 15.85-19.36 19.37-21.12 >21.12
?E’r‘g;;;'target punching 20 33 43 30.84-33.43 25.66-30.83 23.07-25.65 <23.07
Sport- f;":;f:";s crescent kicks 3 g5 32.25-3485  27.05-32.24 24.45-27.04 <24.45
Specific Elastic Il))and-resisted kicks
Fitness >35.46 32.73-3546  27.27-32.72 24.54-27.26 <24.54
30 s (reps)
Rear sweep to target 30 s =22 20-22 16-19 14-15 <14
(reps)

Table 8. Classification Standards for Physical Fitness Tests in Male Pencak Silat Athletes Aged 16 Years in Ha

Tinh Province

Category  Test Description Excellent Good Average Poor ;]s:;l)j
Rope skipping 15 s (reps) >42.14 38.77-42.14 32.03-38.76 28.66-32.02 <28.66

General 30 m sprint flying start (s) <3.82 3.83-4.06 4.07-4.54 4.55-4.78 >4.78

Plf ° | Proncpush-ups 30's (reps)  >36 32-36 26-31 23-25 <23

Fi tfls‘c‘“ Standing long jump (cm) >332.04  322.37-332.04  303.03-322.36  293.36-303.02  <293.36

eSS Vertical jump (cm) >276.40  267.60-276.40  250.00-267.59  241.20-249.99  <241.20

3000 m run (min) <13.20 13.21-14.95 14.96-18.45 18.46-20.20 >20.20
g;’;‘;’)le'target punching 20's 3584 3307-35.84  27.53-33.06 24.76-27.52 <24.76

Sport- lcsors‘t?;;‘os‘;s crescent kicks 34 79 34.10-36.70 28.90-34.09 26.30-28.89 <26.30

Specific Elastic pband—resisted kicks

Fitness >37.62 34.86-37.62 29.34-34.85 26.58-29.33 <26.58
30 s (reps)
Rear sweep to target 30 s =23 2123 17-20 15216 <15
(reps)

Summary of Classification Standard Development

The classification standards presented in Tables 7 and 8 were constructed using the sigma method
based on empirically derived performance distributions. Separate age-specific norms were justified by the
statistically significant differences observed between the 15-year-old and 16-year-old groups across all
selected tests (p < 0.05; see Table 6).

These normative reference values allow coaches to classify individual athletes according to
objectively defined performance levels, track developmental progress over time, and adjust training intensity
and content in a systematic manner. The established standards therefore provide a practical and scientifically
grounded framework for physical fitness evaluation within the Ha Tinh provincial Pencak Silat youth training
program.

Development of Scoring Tables for Physical Fitness Evaluation

While the classification standards presented in Section 3.2.2 allow for effective interpretation of
individual test performance, comprehensive evaluation of overall physical fitness is limited by the
heterogeneous units of measurement across the selected tests (repetitions, seconds, centimeters, and minutes).
To address this limitation and enable integrated assessment, raw performance scores were transformed into a
standardized point-based scoring system.

Raw test results were converted to a 10-point scale using z-score normalization, allowing direct
comparison and aggregation across all tests. The following transformation formulas were applied:

- For performance-based tests (higher values indicate better performance): C =5 + 2Z

- For time-based tests (lower values indicate better performance): C =5 —2Z

where Z represents the standardized score calculated relative to the mean (X) and standard deviation
(o) obtained from Trial 1 data. This transformation produces a uniform scoring range from 1 to 10 points per
test, yielding a theoretical maximum composite score of 100 points across the 10 tests.

Based on these procedures, age-specific point conversion tables were developed separately for male
Pencak Silat athletes aged 15 years and 16 years, and are presented in Tables 9 and 10, respectively.
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Table 9. Scoring Table for Physical Fitness Evaluation in Male Pencak Silat Athletes Aged 15 Years in Ha
Tinh Province

Test Description 10 9 8 7 6 5 4 3 2 1

Rope skipping 15 s (reps) 42 40 39 37 35 34 32 30 29 27
30 m sprint flying start (s) 3.87 399 411 4.23 435 447 459 471 483 495

](,;lf“e.rall Prone push-ups 30's (reps) 37 35 33 32 30 28 27 25 23 22
F.tfls’c“‘ Standing long jump (cm) 233 228 223 218 213 209 204 199 194 189
1NESS  Vertical jump (cm) 272 268 264 259 255 251 246 242 237 233

3000 m run (min) 132 1408 1496 1584 1672 17.6 1848 1936 2024 2112
Double-target punching 20 55 33 35 31 390 28 27 26 24 23
s (reps)

Sport- lcsors‘tz?;‘os‘;s crescent Kieks 36 35 34 32 31 30 28 27 26 24

Specific Elastic I:t‘)alnd—resisted kicks

Fitness 37 35 34 33 3] 30 29 27 26 25
30 s (reps)
Rear sweep to target 30's 3 5y 5 50 19 18 17 16 15 14
(reps)

Table 10. Scoring Table for Physical Fitness Evaluation in Male Pencak Silat Athletes Aged 16 Years in Ha Tinh
Province

Test Description 10 9 8 7 6 5 4 3 2 1

Rope skipping 15 s (reps) 44 42 40 39 37 35 34 32 30 29
30 m sprint flying start (s) 3.7 382 394 406 418 43 442 454 466 478

glf“:ir;ll Prone push-ups 30 s (reps) 38 36 35 33 31 30 28 26 25 23
Fi gl Standing long jump (cm) 337 332 327 322 318 313 308 303 298 293
1Ness — Vertical jump (cm) 281 276 272 268 263 259 254 250 246 241

3000 m run (min) 12.33 132 14.08 14.95 1583 16.7 17.58 18.45 19.33 20.2
Double-target punching 20 3, 30 34 33 35 390 290 28 26 25
s (reps)
Continuous crescent kicks

Sport- 15 5 (rope) 38 37 35 34 33 32 30 29 28 26

Specific Elastic I;)and-resisted kicks

Fitness 39 38 36 35 33 32 31 29 28 27
30 s (reps)
Rear sweep to target 30.s 5, 53 3 31 20 19 18 17 16 15
(reps)

Application of the Composite Scoring System

The scoring tables presented in Tables 9 and 10 provide a practical and standardized framework in
which each test is assigned a score ranging from 1 to 10 points, based on performance relative to the age-
specific distribution. When aggregated across all 10 tests, the resulting composite score ranges from 10 to 100
points.

Achieving the maximum score of 100 points reflects an exceptionally high level of physical fitness
and represents elite performance standards, which are expected to occur infrequently given the physical
demands of competitive Pencak Silat training and competition.

This scoring system supports: Test-specific evaluation, facilitating identification of individual
strengths and weaknesses; Composite assessment of overall physical fitness, enabling integrated monitoring
of athlete development.

To determine an athlete’s overall physical fitness score, the following procedure is recommended:
Administer the full battery of 10 physical fitness tests under standardized conditions; Identify the athlete’s age
group and refer to the corresponding scoring table (Table 9 for age 15 or Table 10 for age 16); Convert each
raw test result into its respective point value (1-10); Sum the points across all 10 tests to obtain the total
composite score; Classify the total score according to the composite scoring classification criteria presented in
Table 11.

Composite Scoring Classification and Practical Implications

The point conversion tables presented in Tables 9 and 10 allow for the calculation of a standardized
composite score (maximum of 100 points) that integrates performance across all 10 physical fitness tests. To
facilitate overall physical fitness evaluation, a composite scoring classification system was developed by
aligning the category-based performance norms (Tables 7 and 8) with the standardized point values derived
from z-score transformation.

Based on this integration, threshold values for overall physical fitness classification were established
and are presented in Table 11.
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Table 11. Composite Scoring Classification for Overall Physical Fitness in Male Pencak Silat Athletes Aged
15-16 in Ha Tinh Province

Performance Level Total Score (out of 100)
Excellent >90

Good 70 — 89

Average 50 -69

Poor 30-49

Very Poor <30

Interpretation and Practical Implications

Empirical observations indicate that athletes rarely demonstrate elite-level performance across all 10
physical fitness tests simultaneously. Accordingly, the adopted compensatory composite scoring model
permits strengths in specific physical domains (e.g., explosive power, speed, or sport-specific coordination) to
offset relative weaknesses in others (e.g., aerobic endurance), provided that the overall composite score meets
the threshold of the desired performance category.

This approach accurately reflects the multidimensional and integrated nature of physical fitness
demands in Pencak Silat, particularly in the competitive Tanding discipline, where success depends on the
interaction of speed, power, endurance, coordination, and technical execution rather than on any single
isolated physical attribute.

The developed scoring system and composite classification framework provide coaches and athletes
with a robust, objective, and user-friendly evaluation tool that supports: 1. Talent identification and selection,
based on integrated physical performance profiles; 2. Baseline assessment and longitudinal monitoring,
enabling systematic tracking of athlete development over time; 3. Individualized training prescription,
allowing targeted interventions to address specific physical weaknesses while maintaining overall balance; 4.
Performance prediction and program optimization within the Ha Tinh provincial youth Pencak Silat
development pathway.

Overall, this integrated evaluation model promotes evidence-based decision-making and contributes
to more effective, individualized, and developmentally appropriate training strategies in youth combat sports.

Discussion

The present study successfully developed and validated an age-specific, scientifically grounded
physical fitness test battery and evaluation system tailored for male Pencak Silat athletes aged 15-16 in Ha
Tinh Province, Vietnam. This work addresses a persistent gap in provincial-level training systems, where
physical fitness assessment has traditionally been fragmented, non-standardized, and largely devoid of
psychometric validation.

Selection and Validation of the Test Battery

Through a two-round Delphi expert consensus procedure, five core physical fitness qualities were
identified as the most characteristic and developmentally appropriate for this athlete population: speed,
explosive power (strength—speed), strength endurance, general aerobic endurance, and motor coordination.
These findings are highly consistent with contemporary international research on adolescent Pencak Silat and
other combat sport athletes, which emphasizes the primacy of speed—power and coordinative capacities over
maximal strength or static flexibility during the pubertal transition (Nugroho et al., 2021; Suwirman et al.,
2021; Pratama, 2022; Nurhidayah et al., 2024).

The exclusion of maximal strength and flexibility indicators aligns with maturation-sensitive models
in youth sports science, which suggest that explosive and coordinative qualities are not only more trainable
but also more predictive of future performance during mid-to-late adolescence (Malina et al., 2015; Lloyd et
al., 2015).

From an initial pool of 28 candidate indicators, expert agreement (>70% consensus in both Delphi
rounds) yielded 16 shortlisted tests. Subsequent psychometric evaluation using test—retest reliability (r = 0.80—
0.92) and criterion validity analysis refined the battery to 10 highly stable and informative tests. Criterion
validity, assessed via Spearman’s rank-order correlation coefficient (p) with actual competition rankings,
demonstrated strong and statistically significant associations (p =0.72-0.91, p <0.01).

The strongest predictive relationships were observed for explosive power (standing long jump: p =
0.91 for age 15 and p = 0.87 for age 16) and sport-specific explosive actions (rear sweep to target: p = 0.86
and p = 0.85, respectively). These results underscore the biomechanical and tactical centrality of explosive
lower-limb actions in Pencak Silat Tanding performance and provide compelling evidence of both concurrent
and predictive validity. Collectively, the findings confirm the ecological relevance of the test battery for talent
identification and performance forecasting within this context.

Age-Specific Norms and Composite Scoring

The decision to construct separate classification norms for athletes aged 15 and 16 was empirically
justified by statistically significant differences across all 10 tests (p < 0.05). These differences reflect
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expected maturation-related adaptations during late adolescence, including increases in muscle mass,
neuromuscular efficiency, aerobic capacity, and technical proficiency.

This age-stratified approach is consistent with contemporary youth sport science recommendations,
which emphasize the necessity of age- or maturation-specific reference values to avoid misclassification
during periods of rapid biological development (Malina et al., 2015; Lloyd et al., 2015).

The combined application of the sigma method (£1.50) for categorical classification and z-score
linear transformation (C = 5 £ 2Z) for point-based scoring provides a statistically robust, transparent, and
coach-friendly evaluation system. The resulting compensatory composite scoring model (maximum 100
points) effectively captures the multidimensional demands of Pencak Silat, allowing strengths in one domain
(e.g., explosive power or sport-specific coordination) to offset relative weaknesses in another (e.g., aerobic
endurance). This feature substantially enhances the system’s practical utility for individualized training
prescription and longitudinal performance monitoring.

Practical Implications and Contributions

Compared with existing assessment practices in Ha Tinh and similar provincial training
environments, the developed test battery, classification norms, and scoring system offer several key
advantages: Objective and evidence-based talent identification and selection; Accurate baseline assessment
and repeatable monitoring of physical development; Individualized profiling of strengths and weaknesses
across fitness domains; Predictive relevance for competition performance, as supported by strong correlations
between composite scores and competitive rankings

These contributions are particularly relevant in the context of Vietnam’s strategic emphasis on
combat sports as medal-generating disciplines at the SEA Games and Asian Games, where Pencak Silat has
consistently played a prominent role.

Limitations and Future Directions

Several limitations warrant consideration. First, the relatively small sample size (n = 20 for reliability
and validity analyses; n = 10 per age group) and the single-province focus limit the generalizability of the
findings. Second, biological maturation status (e.g., Tanner stage or peak height velocity offset) was not
directly assessed, although age stratification provided partial control. Third, criterion validity was established
using a single competitive event; longer-term predictive validity across multiple seasons remains to be
determined.

Future research should therefore prioritize: Multi-provincial or national replication to enhance
external validity; Integration of direct maturation assessments for more precise norm development;
Longitudinal studies examining predictive validity over 2—5 years of training; Development of gender-specific
standards, given the growing participation of female athletes in Pencak Silat; Digitalization of the assessment
system to enable real-time monitoring and feedback.

In conclusion, this study provides a validated, context-specific, and practically applicable physical
fitness evaluation framework that can substantially enhance the objectivity, effectiveness, and sustainability of
youth Pencak Silat development in Ha Tinh Province. The proposed system also offers a scalable and
replicable model for broader application at the provincial and national levels in Vietnam.

Conclusion

This study successfully addressed a critical gap in the systematic evaluation of physical fitness
among male Pencak Silat athletes aged 15-16 in Ha Tinh Province, Vietnam. Using a rigorous multi-method
research design, including comprehensive literature review, a two-round Delphi expert consensus process,
pedagogical testing, test-retest reliability analysis, and criterion validity assessment based on competition
performance-a scientifically grounded and practically applicable physical fitness test battery was developed
and validated.

The finalized battery comprises 10 reliable and highly informative tests, demonstrating strong
psychometric properties (test-retest reliability r > 0.80; Spearman’s p = 0.72-0.91, p < 0.01). These tests
comprehensively represent the key physical qualities required for adolescent Pencak Silat performance,
namely speed, explosive power, strength endurance, aerobic endurance, and motor coordination. Notably, the
strongest predictive relationships with competitive success were observed for explosive power (standing long
jump) and sport-specific explosive actions (rear sweep to target), confirming their biomechanical and tactical
importance in Pencak Silat Tanding.

Age-specific classification norms and standardized 10-point scoring tables were constructed using the
sigma method and z-score transformation, enabling both precise test-level interpretation and integrated
composite evaluation (maximum score = 100 points). The adopted compensatory composite scoring model
appropriately reflects the multidimensional nature of physical fitness in Pencak Silat, allowing excellence in
one domain to offset relative limitations in another.

Forward and reverse validation using provincial athlete data further substantiated the system’s
practical value: athletes achieving high composite scores consistently attained medal-winning performances at
national youth championships, whereas lower scores were associated with early competitive elimination.
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These findings confirm the system’s applicability for talent identification, performance monitoring, and
outcome prediction.

Overall, the developed standards, norms, and scoring framework provide coaches and athletes with
an objective, evidence-based, and user-friendly tool for fitness assessment, individualized training
prescription, longitudinal progress tracking, and performance forecasting. This framework has strong potential
to enhance the quality, effectiveness, and sustainability of youth Pencak Silat development in Ha Tinh
Province and serves as a replicable model for broader implementation across Vietnam.

Ultimately, the application of these scientifically validated evaluation standards is expected to
contribute to improved athlete selection, more targeted training programs, and stronger long-term performance
outcomes within Vietnam’s national Pencak Silat development pathway.

Recommendations

1. Implementation in practice: Provincial training centers should integrate the validated 10-test
battery and scoring system into routine assessment cycles (pre-season, mid-season, and pre-competition
phases).

2. Individualized training: Coaches are encouraged to use both composite scores and individual test
profiles to design targeted interventions addressing specific physical weaknesses.

3. Expansion of scope: Future studies should extend the framework to female athletes, additional age
groups (e.g., 13—14 and 17-18 years), and other provinces to support the development of a national
standardized evaluation system for youth Pencak Silat.

4. Longitudinal validation: Long-term studies tracking athletes over 3—5 years are recommended to
further examine the predictive validity of the proposed standards within a long-term athlete development
(LTAD) perspective.
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