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Abstract High -intensity martial arts such as pencak silat
carry significant injury risks with both physical and
psychological consequences. This study examined the
structural relationships between three psychological
resilience  dimensions  (self-regulation, personal
competence, and acceptance of self and life) and two injury
response manifestations (intention to retire and change in
playing style) among pencak silat athletes. Using a cross-
sectional design with Structural Equation Modeling (SEM),
data were collected from 150 competitive pencak silat
athletes (72% male, 28% female, aged 13-26 years) in
Central Java, Indonesia, who had experienced sports
injuries within the past 12 months. Psychological resilience
was measured using an adapted Connor-Davidson
Resilience Scale, while injury responses were assessed
through a validated sports injury response questionnaire.
The measurement model demonstrated good fit (y*/df =
1.388, RMSEA = 0.051, CFI = 0.974, GFI = 0.943), with
adequate construct reliability (CR = 0.74-0.93, AVE =
0.60-0.81). Results revealed differential effects: self-
regulation and personal competence were primarily
associated with intention to retire (B =0.519 and B =0.319
respectively), while acceptance showed a very strong
influence on change in playing style (B = 1.169). All
dimensions showed significant correlations with both
outcomes (r = 0.294-0.763, p < 0.001). Acceptance
emerged as the most critical factor for adaptive responses,
yet received the lowest mean score (M = 23.98), possibly

reflecting cultural values emphasizing toughness. These
findings suggest that resilience operates through distinct
dimensions with specific functions rather than as a
monolithic ~ construct,  providing  evidence-based
foundations for developing targeted psychological
interventions in injury rehabilitation programs for
traditional martial arts athletes.

Keywords Psychological Resilience, Sports Injury,
Pencak Silat, Structural Equation Modeling, Self-
Regulation, Personal Competence, Acceptance, Career
Transition

1. Introduction

High-intensity martial arts such as pencak silat carry a
significant risk of physical injury. Recent epidemiological
studies indicate that approximately 18.5% of pencak silat
athletes experience minor injuries and 16.7% suffer severe
injuries annually [1], [2]. These injuries not only cause
physical discomfort but also psychological consequences
such as anxiety, long-term trauma, and decreased
motivation [3]. These psychological impacts can hinder the
rehabilitation process, leading to decreased performance,
emotional exhaustion, and even premature career
termination for athletes [4]. This excessive physical and
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psychological stress burden underscores the importance of
understanding athletes’ adaptive systems during injury
recovery [5].

The concept of psychological resilience was first
introduced in the field of developmental psychology by
Emmy Werner in the 1970s through her longitudinal study
of children in Kauai who grew up in adverse conditions but
were still able to develop the theory of resilience through
the biopsychospiritual homeostasis model, which explains
that resilience is a process of reorganization and
reintegration after experiencing disruption or stress. In the
context of sports, psychological resilience is defined as the
dynamic capacity that allows athletes to use psychological
and social resources to protect their well-being when facing
stressors [6]. This conceptualization emphasizes that
resilience is not merely a static personality trait, but rather
an adaptive process that can be developed through
interactions between individuals and their environment.

Westcott and Rocconi, operationalized psychological
resilience through the Resilience Scale, which identifies
five core components: equanimity (balance of perspective),
perseverance, self-regulation, meaningfulness, and
existential aloneness  (self-acceptance) [7]. These
components were then synthesized into three main

dimensions that are more applicable in the context of sports.

First, self-regulation refers to the athletes’ ability to
manage disruptive emotions and maintain goal-oriented
behavior during injury recovery. This dimension includes
emotional control, stress management, and the ability to
focus on the rehabilitation process despite facing
uncertainty [8]. Second, personal competence reflects
athletes’ confidence in their ability to overcome injury-
related problems, such as the belief that “I can come back
stronger after this injury” [9]. Third, acceptance of self and
life measures the extent to which athletes are able to
reframe their situation positively, such as viewing injury as
a learning opportunity rather than a setback.

Although the three dimensions of resilience have been
shown to play an important role in athletes’ adaptation to
adversity, understanding of how these specific dimensions
influence various aspects of injury impact remains limited.
Previous research has tended to treat resilience as a
unidimensional construct or only explore its global effects
on single outcomes such as recovery speed or stress levels
[10]. In fact, the impact of injury on athletes can manifest
in various forms that require different coping mechanisms.
Two major manifestations that are often overlooked are
intention to retire, which is the decision to end one’s
athletic career due to injury, and a change in playing style,
which is the modification of technique or approach to
playing as an adaptation to physical limitations after injury.
These two impacts have different implications for the
sustainability of an athlete’s career and require different
management strategies.

Recent studies have begun to explore the
multidimensional nature of resilience in sports contexts.
For instance, a 2021 research demonstrated that elite
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athletes possess specific psychological characteristics that
enable them to thrive under pressure, including positive
personality, motivation, confidence, focus, and perceived
social support [11]. However, most of these studies have
focused on team sports or Western athletic populations,
leaving a significant gap in understanding how resilience
operates in individual combat sports, particularly in non-
Western cultural contexts. Furthermore, while some
research has examined the relationship between resilience
and return to sport after injury, few studies have
investigated how different dimensions of resilience might
differentially predict various injury outcomes such as
career decisions versus technical adaptations.

In the context of pencak silat in particular, the
complexity of the impact of injuries is further reinforced by
the cultural values inherent in this traditional sport. The
tradition of pencak silat emphasizes physical toughness,
discipline, and resistance to pain, which creates a social
expectation that injuries are a sign of weakness that must
be covered up or overcome quietly [12]. This cultural
context has the potential to influence how athletes actualize
their psychological resilience, particularly in the dimension
of self-acceptance, which may conflict with the norms of
masculinity in sports. Preliminary observations with
pencak silat coaches indicate that athletes with high
acceptance tend to have greater compliance in undergoing
rehabilitation, but this pattern requires empirical validation
through rigorous statistical analysis.

Given this knowledge gap, it is important to understand
specifically how the three dimensions of psychological
resilience, self-regulation, personal competence, and
acceptance of one self and life affect two different aspects
of injury impact, namely retirement intentions and changes
in playing style among pencak silat athletes. The
fundamental questions that need to be answered include
whether self-regulation, personal competence, and
acceptance of one self and life significantly influence
athletes’ desire to end their careers, and whether these three
dimensions contribute to the adaptation of playing
techniques after injury. Furthermore, it is important to
identify the different patterns of influence of each
dimension on these two aspects of injury impact. A deep
understanding of these patterns of influence will enable the
development of more targeted and contextual
psychological interventions to support pencak silat athletes
who have experienced injuries, while still considering the
unique cultural values and characteristics of traditional
Indonesian martial arts.

Therefore, this study aims to examine the direct
associations and correlations of the three dimensions of
psychological resilience  (self-regulation, personal
competence, and acceptance of self and life) on two
manifestations of injury impact (intention to retire and
change in playing style) among pencak silat athletes. Using
Structural Equation Modeling (SEM), this study seeks to
identify the unique contribution of each resilience
dimension to these different outcomes, thereby providing
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evidence-based foundations for developing targeted
psychological interventions in the context of traditional
Indonesian martial arts.

2. Materials and Methods

2.1. Research Design

This study employed a quantitative approach with a
cross-sectional design to analyze the structural
relationships between psychological resilience and

responses to sports injuries among pencak silat athletes.
The analytical method used was Structural Equation
Modeling (SEM) with a Confirmatory Factor Analysis
(CFA) approach using AMOS (Analysis of Moment
Structures) version 24.0 software. The study was
conducted over a four-month period from August to
November 2025, encompassing instrument preparation,
data collection, data processing, and results analysis.
Research locations included pencak silat associations in
Central Java, Indonesia, affiliated with the Indonesia
Pencak Silat Association (IPSI) of Central Java Province.

2.2. Participants

The target population of this study consisted of all
pencak silat athletes actively training and competing at
regional and national levels in Central Java. Based on data
from IPSI Central Java, approximately 850 active pencak
silat athletes were registered in various associations in this
region. The sampling technique employed was purposive
sampling, considering specific characteristics required to
address the research questions, as not all pencak silat
athletes had injury experiences relevant to the study focus.

2.2.1. Inclusion and Exclusion Criteria

Inclusion criteria encompassed: (1) pencak silat athletes
actively training at least three times per week; (2) registered
as competitive athletes in IPSI affiliated associations; (3)
aged between 13-26 years; (4) experienced sports injuries
within the past 12 months (mild or moderate-severe injurie);
(5) capable of reading and understanding Indonesia well;
(6) voluntarily agreed to participate by signing informed
consent; and (7) for participants under 18 years, parental or
guardian consent was obtained.

Exclusion criteria included: (1) athletes undergoing
intensive medical rehabilitation in hospitals; (2) athletes
with clinically diagnosed severe psychological disorders;
(3) athletes with permanent injuries causing complete
cessation from pencak silat activities; (4) athletes not
completing the questionnaire entirely; and (5) athletes
providing invalid responses or inconsistent answer patterns.

2.2.2. Sample Size
Based on sample size calculations for SEM analysis,

recommending a minimum of 5-10 times the number of
estimated parameters, and considering 11 indicators in this
study, the minimum required sample size was 55-110
respondents. To enhance statistical power and anticipate
incomplete data or outliers, this study targeted 150
respondents. From 165 questionnaires distributed to
athletes in 12 pencak silat associations in Central Java, 156
questionnaires were returned (response rate: 94.5%). After
data screening, 6 questionnaires did not meet completeness
criteria or showed invalid response patterns, resulting in a
final analyzed sample of 150 athletes.

The sample consisted of 108 male athletes (72%) and 42
female athletes (28%), with age distribution: 13-17 years
(23%) and 18-26 years (77%). Based on the competition
level, 30% competed at the district/city level, 45.3% at
provincial level, and 24.7% at national level. Regarding
injury severity, 59.3% experienced mild injuries and 40.7%
experienced moderate-severe injuries.

2.3. Research Instruments

2.3.1. Psychological Resilience Questionnaire

Psychological resilience was measured using an adapted
and modified Connor-Davidson Resilience Scale (CD-
RISC) adjusted for the Indonesian athlete context. This
instrument was validated by Kurniawan et al. [10] and
demonstrated good psychometric properties for the
Indonesian athlete population. The resilience questionnaire
consisted of 5 items measuring three main dimensions: (a)
Self-Regulation (2 items: SR1, SR2), measuring athletes’
ability to control negative emotions and maintain focus on
recovery goals when injured; (b) Personal Competence (2
items; PC1, PC2), measuring athletes’ confidence in
overcoming injury-related challenges; and (c) Acceptance
(1 item: AC1, AC2), measuring the extent to which athletes
can accept injury as part of the athletic process and view it
as a learning opportunity.

Each item was measured using a 5-point Likert scale (1
= Strongly Disagree to 5 = Strongly Agree). Higher scores
indicated higher resilience levels in that dimension. Prior
to the main data collection, a pilot test was conducted on
30 pencak silat athletes not included in the research sample.
Pilot test results showed Content Validity Ratio (CVR) >
0.80 for all items and Cronbach’s Alpha values for each
dimension ranging from 0.715-0.724, indicating acceptable
internal consistency.

Although each latent component in this study is
represented by only two indicators, this arrangement is
maintained to ensure model simplicity and conceptual
clarity. Previous validation studies have shown that latent
factors with two indicators can produce acceptable model
identification and stable parameter estimates when
composite reliability (CR) and average extracted variance
(AVE) exceed minimum thresholds [13], [14]. Both the
resilience and injury response constructs in this study met
these statistical criteria (CR = 0.74 — 0.93; AVE = 0.60-
0.81). Therefore, despite the low number of variables, the
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assessment structure is considered psychometrically
appropriate and conceptually justifiable for the current
model.

2.3.2. Sports Injury Response Questionnaire

Responses to sports injuries were measured using an
instrument developed based on athlete injury adaptation
theory [10], adapted to Indonesia. The sports injury
questionnaire consisted of 6 items measuring two main
dimensions: (a) Change in Playing Style (2 items: CPS1,
CPS2), measuring athletes’ tendency to adapt and modify
their playing style post-injury to reduce recurring injury
risk; and (b) Intention to Retire (3 items: IR1, IR2, IR3),
measuring athletes’ intentions or considerations to end
their sports careers due to injury.

Similar to the resilience questionnaire, each item was
measured using a 5-point Likert scale. Higher scores on the
Change in Playing Style dimension indicated greater
adaptation tendency to modify playing style. Pilot test
results for the sports injury instrument showed CVR > 0.78
for all items and Cronbach’s Alpha ranging from 0.629-
0.641, indicating acceptable internal consistency.

2.4. Data Collection Procedure

Data collection was conducted from August to
November 2025 through three main stages. The preparation
stage included obtaining research permits from IPSI
Central Java Province and association management,
recruiting participants through coordination with coaches,
and training four research assistants who were sports
psychology students. The implementation stage involved
explaining informed consent to participants, where each
prospective participant received complete explanations
about research objectives, procedures, estimated time
required, right to refuse or withdraw without consequences,
confidentiality and anonymity guarantees and researcher
contact information for further questions. For participants
under 18 years, parental or guardian consent was also
obtained.

Questionnaire administration was conducted using the
paper and pencil method in small group settings during
training breaks or after training sessions to avoid physical
fatigue affecting concentration. Each data collection
session involved 10-15 athletes simultaneously.
Participants completed questionnaire packages consisting
of informed consent forms, demographic data forms,
psychological resilience questionnaires, and sports injury
questionnaires. Average completion time was 10-20
minutes.  After  completion, participants  placed
questionnaires in sealed envelopes, and researchers
checked completion on-site to avoid missing data.

The post-collection stage included data screening to
identify missing data (questionnaires with > 10%
unanswered items were eliminated), invalid response
patterns (straight-lining), and outliers (responses showing
unreasonable extreme values). Out the 156 returned
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guestionnaires, 6 were eliminated for not meeting
completeness criteria or showing invalid response patterns.
Data from 150 valid questionnaires were entered into IBM
SPSS Statistics 27 software with double entry procedures
to ensure accuracy, data verification by comparing first and
second entry results, and coding of demographic data and
questionnaire responses according to prepared codebooks.

2.5. Data Analysis

Data analysis was conducted using two main statistical
software programs: IBM SPSS Statistics 27 for descriptive
analysis and prerequisite tests, and IBM AMOS 24 for
Structural Equation Modeling analysis. Descriptive
analysis was conducted to describe sample characteristics
and score distributions on each research variable, including
frequency and percentage calculations for categorical data,
and mean standard deviation, range, variance, minimum
and maximum values for continuous data.

2.5.1. Prerequisite Tests

Normality testing was conducted using the Shapiro-Wilk
test to test the assumption that data were normally
distributed, a prerequisite for SEM analysis. This test was
chosen as more powerful for sample sizes less than 200.
Data were declared normally distributed if the significance
value (p) > 0.05. The test was conducted for each indicator
and each variable dimension. Outlier testing included
univariate outliers using Z-scores with criteria |Z| > 3.0, and
multivariate outliers using Mahalanobis Distance in AMOS
with criteria of chi-square probability < 0.001 (p < 0.001)
indicating multivariate outliers. Multicollinearity was
checked using Variance Inflation Factor (VIF < 10) and
Tolerance (> 0.10). Variance homogeneity between groups
was tested using Levene’s Test (p > 0.05 indicating
homogeneous variance).

2.5.2. Confirmatory Factory Analysis (CFA)

CFA was conducted to test construct validity and
measurement model fit with empirical data. The theoretical
model was specified based on literature and conceptual
framework, with the Resilience Latent Variable having 3
factors  (Self-Regulation,  Personal = Competence,
Acceptance), each measured by 2 indicators, and the Sports
Injury Latent Variable having 2 factors (Change in Playing
Style with 2 indicators, Intention to Retire with 3
indicators). The model assumed each indicator only loaded
on one specific latent factor, and error terms for each
indicator were assumed to be uncorrelated unless
theoretically justified.

Model estimation used the Maximum Likelihood (ML)
method, as it is most commonly used in SEM, produces
efficient and unbiased estimates if normality assumptions
are met, and allows significance testing of parameters and
goodness of fit. If the initial model did not achieve adequate
fit criteria, modifications were made based on Modification
Indices (MI > 4.0), Standardized Residuals (> |2.58]), and
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Parameter Estimates (loading factor < 0.40 considered for
elimination). All modifications were theoretically justified
and not merely to improve statistical fit.

2.5.3. Goodness of Fit Evaluation

Model fit was evaluated using multiple fit indices to
obtain a comprehensive picture. Absolute fit indices
included: (1) Chi-Square Test (¥?) with criteria p > 0.05
indicating good fit; (2) Chi-Square/df Ratio (CMIN/DF)
with criteria < 2.0 excellent fit, 2.0-3.0 good fit, 3.0-5.0
acceptable fit; (3) Root Mean Square Error of
Approximation (RMSEA) with criteria < 0.05 good fit,
0.05-0.08 acceptable fit, 0.08-0.10 marginal fit; (4) Root
Mean Square Residual (RMR) with criteria < 0.08
acceptable fit; (5) Goodness of Fit Index (GFI) and (6)
Adjusted Goodness of Fit Index (AGFI) with criteria > 0.95
ideal fit, > 0.90 acceptable fit, 0.60-0.89 marginal fit.

Incremental fit indices included: (1) Comparative Fit
Index (CFI) comparing the research model with baseline
model (independence model), not sensitive to sample size,
with criteria > 0.95 ideal fit, > 0.90 acceptable fit, 0.60-0.89
marginal fit; and (2) Tucker-Lewis Index (TLI) similar to
CFl but penalizing model complexity, with the same
criteria as CFl. The model was declared fit if the majority
of indices met moderate criteria or better.

2.5.4. Construct Validity and Reliability Evaluation

Convergent validity was evaluated through: (1)
Standardized Factor Loading with criteria > 0.70 ideal,
0.50-0.70 acceptable, < 0.50 marginal, and significance
Critical Ratio (CR)>1.96 (p <0.05); (2) Average Variance
Extracted (AVE) with criteria AVE > 0.50 indicating
adequate convergent validity; and (3) Composite
Reliability (CR) with criteria > 0.90 excellent, 0.80-0.90
good, 0.70-0.80 acceptable, < 0.70 marginal.

Discriminant validity was evaluated through the Fornell-
Larcker Criterion, where the square root of AVE from each
construct must be greater than that construct's correlation
with other constructs. Internal reliability was evaluated
using Cronbach's Alpha (o) with criteria > 0.90 excellent,
0.80-0.90 good, 0.70-0.80 acceptable, 0.60-0.70 marginal,
< 0.60 poor.

2.5.5. Structural Analysis

After the measurement model was declared valid and
reliable, structural model analysis was conducted to test
research hypotheses. Direct effect analysis tested causal
relationships between constructs, including: (1) Self-
Regulation — Intention to Retire; (2) Self-Regulation —
Change in Playing Style; (3) Personal Competence —
Intention to Retire; (4) Personal Competence — Change in
Playing Style; (5) Acceptance — Intention to Retire; and
(6) Acceptance — Change in Playing Style.

Evaluation was conducted on unstandardized
coefficients (B) showing the magnitude of change in
original variable units, standardized coefficients (J)
showing the magnitude of influence in standard deviation

units (easier to compare), standard error (SE) measuring
estimation precision, critical ratio (CR) as t-value = B/SE,
and p-value for statistical significance (p < 0.001 very
significant, p < 0.01 significant, p < 0.05 significant, p >
0.05 not significant). Coefficient interpretation followed:
B > 0 positive influence, B < 0 negative influence, with
effect size |B| <0.10 very weak, 0.10 <|B| < 0.30 weak, 0.30
<|B| < 0.50 moderate, |B| > 0.50 strong.

Pearson correlation analysis was conducted to test the
strength and direction of bivariate relationships between
variables, with correlation strength interpretation (Cohen,
1988): |r] < 0.10 very weak correlation, 0.10 < || < 0.30
weak correlation, 0.30 < |r| < 0.50 moderate correlation, |r|
> 0.50 strong correlation. Significance testing used two-
tailed tests with o = 0.05.

2.6. Research Limitations

This study had several limitations requiring
acknowledgment. Cross-sectional design limitations
included inability to determine causal relationships with
certainty (directionality problem) and inability to capture
resilience changes over time (temporal dynamics). Sample
limitations included N=150 meeting minimum SEM
requirements but larger samples being better for power and
generalization, purposive sampling limiting generalization
to the general pencak silat athlete population, and samples
limited to Central Java, possibly not representative of all of
Indonesia.

Instrument limitations included self-report bias where
data depended on participants' subjective perceptions,
susceptibility to social desirability bias, and varying
introspective  abilities among participants.  Single
methodonly uses questionnaires not combined with other
methods  (interviews,  observations,  physiological
measures). Unmeasured confounders possibly influencing
studied relationships included social support, medical
treatment quality, economic status, previous injury
experience, trait personality, more detailed injury severity,
and current recovery phase. Despite these limitations,
research results were expected to contribute theoretically
and practically to understanding resilience and sports
injury responses.

3. Results

3.1. Descriptive Statistics of Research Variables

Descriptive analysis showed that each of the three
psychological resilience dimensions had different
characteristics (Table 1). Self-Regulation recorded the
highest mean score (M = 29.92; SD = 4.673) with a range
of 22. This finding suggested that in general, athletes
demonstrated relatively strong abilities to regulate their
emotions and behaviors during injury recovery. However,
the relatively large standard deviation (SD > 4) indicated
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notable variability —among respondents.  Personal
competence had a mean score of 26.63 (SD = 4.525),
reflecting athletes' confidence in handling challenges
following injury. In contrast, Acceptance of Self and Life
obtained the lowest mean score (M = 23.98; SD = 3.827)
with the same range of 22, indicating that acceptance
remained the most difficult psychological aspect for many
athletes after injury. The relatively consistent variance
values across the three dimensions (Self-Regulation =
21.837; Personal Competence = 20.472; Acceptance =
14.647) supported the conclusion that although mean levels
differed, distribution patterns across dimensions remained
fairly uniform.

3.2. Normality Test Results

The Shapiro-Wilk normality test indicated that Self-
Regulation (p = 0.571 > 0.05), Personal Competence (p =
0.540 > 0.05), and Acceptance of Self and Life (p =0.116 >
0.05) were normally distributed, as all significance values
exceeded 0.05 (Table 2). With the normality assumption
satisfied, further parametric testing using Confirmatory
Factor Analysis and Structural Equation Modeling was
conducted.

3.3. Confirmatory Factor Analysis Results

3.3.1. Model Modification

The initial CFA model (Figure 1) was constructed based
on the theoretical framework with all predetermined
indicators. This model showed the structure of basic
relationships between latent variables (resilience and sports

injury) with their indicators. The initial model likely did not
yet meet expected goodness of fit criteria, necessitating
modifications to improve model fit with empirical data.

The modified model (Figure 2) displayed the final
structure that was better, with adjustments to certain
parameters to achieve adequate fit indices. These
modifications were made based on modification indices
and theoretical considerations to ensure the model was not
only statistically fit but also conceptually sensible.
Modifications included adding covariances between
theoretically justifiable error terms and adjusting model
structure based on theory.

3.3.2. Construct Validity

Based on the construct validity table (Table 3), all
indicators in this study were declared valid. The Resilience
variable was measured through three main aspects: Self-
Regulation, Personal Competence, and Acceptance. The
Self-Regulation aspect was measured with two indicators:
SR1 with a factor loading of 0.720 and SR2 with a factor
loading of 0.791 (t-value = 7.078). Both indicators showed
good contributions to the Self-Regulation construct, with
SR2 having a slightly higher loading, indicating this item
was stronger in measuring athletes' ability to regulate
themselves.

The Personal Competence aspect was represented by
two indicators, PC1 with a factor loading of 0.485 and PC2
with a factor loading of 0.779 (t-value = 4.026). Although
PC1 had a relatively lower loading (approaching the 0.50
minimum threshold), this indicator was still declared valid.
The quite significant loading difference between PC1 and
PC2 showed that PC2 was a stronger indicator in measuring
athletes' personal competence in facing injury.

Table 1. Descriptive Statistics of Resilience Variables Based on Three Main Dimensions

Aspects N Range Maximum Mean Std. Deviation Variance
Self-Regulation 22 40 29.92 4.673 21.837
Personal Competence 150 21 37 26.63 4.525 20.472
Acceptance of Self and Life 22 37 23.98 3.827 14.647
Table 2. Summary of Shapiro-Wilk Normality Test Results on Resilience Variable Dimensions
Dimensions N Statistic df Sig.
Self-Regulation 0.981 0.571
Personal Competence 150 0.980 150 0.540
Acceptance of Self and Life 0.964 0.116
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Table 3. Construct Validity of Resilience and Sports Injury

Variable Aspect Indicator Factor Loading t-value Remark
SR1 0.720 Valid
Self-Regulation
SR2 0.791 7.078 Valid
PC1 0.485 Valid
Resilience Personal Competence
PC2 0.779 4.026 Valid
AC1 0.847 Valid
Acceptance
AC2 0.482 6.400 Valid
Style CPS2 0.870 6.009 Valid
Sports Injury IR1 0.583 Valid
Intention to Retire IR2 0.582 4.879 Valid
IR3 0.661 5.186 Valid

The Acceptance aspect consisted of two indicators with
different characteristics. AC1 had a very good factor
loading of 0.847, while AC2 showed a lower loading of
0.482 (t-value = 6.400). Although AC2 had the loading
below 0.50, the significant t-value proved this indicator still
provided a valid contribution to the Acceptance construct.
AC1 having the highest loading among all resilience
indicators, showed this item was very effective in
measuring athletes' ability to accept their injury condition.

The Sports Injury variable was measured through two
aspects: Change in Playing Style and Intention to Retire.
The Change in Playing Style aspect was measured with two
indicators: CPS1 with a factor loading of 0.458 and CPS2
with a factor loading of 0.870 (t-value = 6.009). CPS2
showed a very high loading, making it a very strong
indicator for measuring athletes' tendency to change their
playing style post-injury. Meanwhile, CPS1, although
having a lower loading, still provided a valid contribution
to the construct.

The Intention to Retire aspect was represented by three
indicators with relatively balanced factor loadings. IR1 had
a loading of 0.583, IR2 of 0.582 (t-value = 4.879), and IR3
of 0.661 (t-value = 5.186). These three indicators showed
consistency in measuring athletes' intention to retire due to
injury, with IR3 having a slightly higher contribution
compared to the other two indicators.

3.3.3. Construct Reliability

The construct reliability table (Table 4) showed that this
research had very good reliability levels. For the Resilience
variable, the Self-Regulation aspect showed very
satisfactory performance with Composite Reliability (CR)
of 0.90-0.93, Average Variance Extracted (AVE) of 0.81-
0.71, and Cronbach's Alpha of 0.724-0.715. CR values
exceeding 0.90 indicated excellent internal consistency,
while AVE above 0.70 showed that more than 70% of
indicator variance could be explained by the latent

construct. Cronbach's Alpha of 0.724 was in the acceptable
category, approaching the ideal standard of 0.70.

The Personal Competence aspect showed CR of 0.77,
AVE of 0.64, and Cronbach's Alpha of 0.548. Although CR
and AVE met minimum criteria (CR > 0.70 and AVE >
0.50), Cronbach's Alpha value below 0.60 indicated that
this aspect's internal consistency was in the marginal
category. This might be caused by the quite large loading
difference between PC1 and PC2, indicating both items
might measure slightly different nuances of personal
competence.

The Acceptance aspect had CR of 0.79, AVE of 0.67,
and Cronbach's Alpha of 0.579. CR and AVE values were
in an acceptable range, showing this construct had good
composite reliability and could explain variance adequately.
However, Cronbach's Alpha below 0.60 showed marginal
internal consistency, possibly caused by significant loading
differences between AC1 (0.847) and AC2 (0.482).

While certain Cronbach’s o coefficients in this study fell
below the optimal level (o = 0.548-0.641), this does not
always imply low reliability. Cronbach’s a is very sensitive
to the number of items and presupposes tau-equivalence,
which means all items have equal loadings on the latent
construct [15]. When there are few indicators or their
loadings are significantly different, alpha may
underestimate genuine dependability.

Composite Reliability (CR) and Average Variance
Extracted (AVE) are more accurate estimates for models
evaluated with Structural Equation Modelling (SEM) since
they account for uneven factor loadings. In this
investigation, all constructs had acceptable CR (0.74-0.93)
and AVE (0.60-0.81) values, demonstrating that the talent
variables explained a significant part of the variation even
with a small number of indicators. CR and AVE were
shown to be more reliable markers than alpha in the present
measuring paradigm.
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Table 4. Construct Reliability of Resilience and Sports Injury

Variable Aspect Items Factor Loading CR AVE Cronbach’s a
SR1 0.720
Self-Regulation 0.90 0.81 0.724
SR2 0.791
PC1 0.485
Resilience Personal Competence 0.77 0.93 0.64 0.71 0.548 0.715
pPC2 0.779
AC1 0.847
Acceptance 0.79 0.67 0.579
AC2 0.482
; ; CPS1 0.458
ChangesmlPIaylng 0.85 0.76 0.566
tyle CPS2 0.870
Sports Injury IR1 0.583 0.91 0.70 0.629
Intention to Retire IR2 0.582 0.74 0.60 0.641
IR3 0.661

The low alpha values are likely attributable to the small
number of items (two per latent factor) and varied item
loadings, rather than inconsistency amongst indicators. The
future study might look at adding one or more conceptually
relevant items to each subdimension, notably Personal
Competence and Acceptance, to increase internal
consistency and construct representation.

For the Sports Injury variable, the Change in Playing
Style aspect showed CR of 0.85-0.91, AVE of 0.76-0.70,
and Cronbach's Alpha of 0.566-0.629. High CR and AVE
values showed very good composite reliability, although
Cronbach's Alpha was in the marginal to acceptable
category. The quite large loading difference between CPS1
and CPS2 (0.458 vs 0.870) was likely the cause of the
relatively low Cronbach's Alpha value.

The Intention to Retire aspect displayed CR of 0.74,
AVE of 0.60, and Cronbach's Alpha of 0.641. All these
values were in the acceptable category, showing this
construct had quite good internal consistency. The three
indicators (IR1, IR2, IR3) with relatively balanced loadings
(ranging from 0.582-0.661) contributed to consistent
reliability values. Although two items were used to
represent many latent subfactors, the composite reliability
(CR) and AVE values revealed excellent construct
reliability. Two-item factors may have lower Cronbach’s
alpha values due to the small number of indicators, but they
can still display good construct reliability when backed by

significant loadings and theoretical consistency [16], [17].
As a result, despite its sparse indication structure, the
preserved measurement model was shown to be reliable
and consistent internally.

3.4. Goodness of Fit Model

The model fit indices table (Table 5) showed that this
research model had a very good fit with empirical data.
Chi-Square (¥?) value of 48.582 with p-value of 0.063
indicated the model was accepted, as p-value was greater
than 0.05. This meant there was no significant difference
between the covariance matrix predicted by the model and
the actual data covariance matrix.

The ¥?/df ratio of 1.388 showed a good fit category, as
the value was far below the maximum limit of 3.0 for good
fit and 5.0 for acceptable fit. A ratio approaching 1.0
indicated the model had good parsimony, not too complex
yet able to explain data effectively. Root Mean Square
Error of Approximation (RMSEA) of 0.051 was in the
acceptable fit range (0.05-0.08). This value was very close
to the good fit threshold (< 0.05), indicating the
approximation error of the model in the population was
relatively small. RMSEA less than 0.08 showed the model
had an acceptable error level in estimating population
parameters.
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Table 5. Model Fit Indices Results in CFA

Construct Result Accepted Criteria Remark
1 48.582 >0.05 Accepted
¥/df 1.388 <3 good fits; < 5 acceptable fit Good fit
P-value 0.063 >0.05 Accepted
RMSEA 0.051 <0.05 good; 0.05 — 0.08 acceptable; 0.08 — 0.10 Acceptable
marginal
RMR 0.026 < 0.08 acceptable Accepted
CFl 0.974 >0.95 ideal; > 0.90 acceptable; 0.60-0.89 marginal Good fit
TLI 0.974 >0.95 ideal; > 0.90 acceptable; 0.60-0.89 marginal Good fit
AGFI 0.90 >0.95 ideal; > 0.90 acceptable; 0.60-0.89 marginal Good fit
GFI 0.943 >0.95 ideal; > 0.90 acceptable; 0.60-0.89 marginal Good fit

Root Mean Square Residual (RMR) of 0.026 was far
below the acceptable threshold (< 0.08), showing the
average residual between sample covariance matrix and
model was very small. This low RMR value indicated the
model could reproduce observed covariances very well.
Comparative Fit Index (CFI) of 0.974 and Tucker-Lewis
Index (TLI) of 0.974 were both in a good fit category,
exceeding the ideal threshold of 0.95. Both these indices
measured fit improvement of the model compared to
baseline model (independence model). These very high
values showed the research model was far better than the
null model, assuming no relationships between variables.

Adjusted Goodness of Fit Index (AGFI) of 0.90 was
exactly at the good fit threshold (> 0.90), while Goodness
of Fit Index (GFI) of 0.943 was in a good fit category. GFI
measured the proportion of variance-covariance in the
sample matrix that could be explained by the model, and a
value of 0.943 showed 94.3% of variance could be
explained well by the model. AGFI adjusting for model
complexity also showed good value, indicating the model
was not only fit but also parsimonious. Overall, all
goodness of fit indicators showed this research model was
appropriate and acceptable for further analysis.

3.5. Direct Effect of Resilience Aspects on Injury

The direct effects results table (Table 6) showed
interesting relationship patterns between the three
resilience aspects on two sports injury dimensions. The
Self-Regulation (SR) aspect showed a strong positive
influence on Intention to Retire (IR) with a coefficient of
0.519. This finding indicated that athletes with high self-
regulation ability tended to have greater intention to retire
when experiencing injury. This could be explained by the
fact that athletes with good self-regulation were better able
to evaluate their condition realistically and make rational
decisions about their career future. Conversely, SR showed
a very weak negative influence on Change in Playing Style
(CPS) with a coefficient of -0.037, which was almost close

to zero, indicating that self-regulation did not have a
meaningful influence on athletes' tendency to change their

playing style.

Table 6. Direct Effects of Three Resilience Aspects on Injury

Aspect IR CPS
SR 0.519 -0.037
PC 0.319 -0.005
AC -0.014 1.169

The Personal Competence (PC) aspect showed a
moderate positive influence on Intention to Retire with a
coefficient of 0.319. Athletes with high personal
competence perceptions tended to consider retirement
when experiencing injury, possibly because they were
more confident in making important decisions about their
careers and had clearer alternatives for post-sport life.
Similar to SR, PC also showed a very weak and almost non-
existent influence on Change in Playing Style with a
coefficient of -0.005. This showed that personal
competence did not contribute significantly to athletes'
decisions to change their playing style.

The Acceptance (AC) aspect showed a very different and
very interesting pattern. AC had a weak negative influence
on Intention to Retire with a coefficient of -0.14, indicating
that athletes who could accept their injury condition tended
to have a lower intention to retire. Conversely, AC showed
very strong positive influence on Change in Playing Style
with a coefficient of 1.169, which was the highest
coefficient in the overall model. This finding was very
significant practically, showing that acceptance of injury
was the strongest predictor of athlete adaptation through
playing style changes. Athletes who could accept the reality
of their injury tended to focus on adjustment and
modification of their playing methods rather than deciding
to retire.

This direct influence pattern revealed complex
psychological dynamics in athletes' responses to injury.
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Self-Regulation and Personal Competence were more
closely associated with retirement-related decision
processes, while Acceptance was linked to adaptation and
adjustment patterns. These findings indicate that different
resilience dimensions are related to distinct aspects of
athletes’ responses to injury.

Based on the coefficient estimation results (Table 7), the
influence of psychological resilience dimensions on injury
response shows different patterns. Self-regulation (SR) has
no significant effect on change in playing style (CPS) (B =
-0.037; p > 0.05), but has a positive and significant effect
on intention to retire (IR) (B = 0.519; p < 0.05). This
indicates that athletes with good self-regulation skills tend
to consider retirement more when they experience an injury,
but are not directly motivated to change their playing style.

Personal competence (PC) also did not show a
significant effect on change in playing style (3 =-0.005; p >
0.05) and had a positive but insignificant effect on intention
to retire (f = 0.319; p > 0.05). These findings indicate that
athletes’ confidence in facing challenges does not
necessarily lead to adaptation or retirement decisions
directly.

Conversely, acceptance of self and life (AC) showed the
most prominent role in the model. Acceptance does not
have a significant effect on intention to retire (p = -0.014;
p > 0.05), but it has a very strong and significant positive

effect on change in playing style (B = 1.169; p < 0.01).
These results confirm that athletes’ ability to accept their
injury conditions is a major factor driving adaptation of
playing style as a response to physical limitations.

The results of squared multiple correlations show that
the model has good explanatory power for endogenous
variables (Table 8). The intention to retire (IR) variable has
an R? value of 0.577, which means that 57.7% of the
variance in athlete retirement intentions can be explained
by the psychological resilience dimension in the model.
This value indicates a fairly strong contribution of
psychological factors to athletes’ career decisions after
injury.

The variable change in playing style (CPS) has a very
high R? value (1.316), indicating that changes in playing
style are strongly explained by its predictor construct,
particularly acceptance. This shows that adaptation of
playing techniques is a response that is greatly influenced
by the psychological readiness of athletes.

At the indicator level, most items have moderate to high
R? values. The CPS2, AC1, PC2, and SR2 indicators show
strong contributions in representing their respective latent
constructs, while the other indicators remain within
acceptable limits. Overall, these results confirm that both
the constructs and indicators in the model have adequate
ability to explain the variance of endogenous variables.

Table 7. Unstandardized and standardized coefficients

B B SE CR (1) P
CPS < SR -0.022 -0.037 0.08 -0.282 0.778
IR < SR 0.413 0.519 0.163 2537 0.011
IR < AC -0.009 -0.014 0.065 -0.131 0.896
CPS < PC -0.004 -0.005 0.088 -0.043 0.965
CPS <o AC 0.528 1.169 0.111 4.742 0.001
IR < PC 0.328 0.319 0.2 1.636 0.102
SR1 < SR 1 0.72
SR2 < SR 1.206 0.791 0.17 7.078 0.001
PC1 <o PC 1 0.485
PC2 < PC 1575 0.779 0.391 4.026 0.001
AC1 < AC 1 0.847
AC2 < AC 0.627 0.482 0.098 6.4 0.001
CPs1 < CPS 1 0.458
CPs2 < CPS 2.18 0.87 0.363 6.009 0.001
IR1 < IR 1 0.583
IR2 < IR 1.133 0.582 0.232 4.879 0.001
IR3 < IR 1.289 0.661 0.248 5.186 0.001
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Table 8. Squared Multiple Correlations of Endogenous Variables

R2

IR 0.577
CPS 1.316
IR3 0.437
IR2 0,339
IR1 0.339
CPS2 0.757
CPS1 0.21
AC2 0.232
AC1 0.718
PC2 0.607
PC1 0.235
SR2 0.625
SR1 0.518

3.6. Correlations Between Variables

The correlation results table (Table 9) showed
significant relationships between the three resilience
aspects and two sports injury dimensions, with all p-values
< 0.001, indicating very high significance levels. The Self-
Regulation aspect showed moderate to strong positive
correlation with Intention to Retire (r = 0.482**) and
moderate positive correlation with Change in Playing Style
(r = 0.394**). This finding showed that athletes' self-
regulation ability was related to the tendency to consider
retirement and also correlated with playing style changes,
although the relationship was stronger with retirement
intention.

Table 9. Correlations of Three Resilience Aspects on Injury

Aspect IR CPS

r 0.482** 0.394**

SR
Sig. (2-tailed) <0.001 <0.001
r 0.393** 0.299**

PC
Sig. (2-tailed) <0.001 <0.001
r 0.294** 0.763**

AC
Sig. (2-tailed) <0.001 <0.001

The Personal Competence aspect showed a moderate
positive correlation with Intention to Retire (r = 0.393**)
and weak to moderate positive correlation with Change in
Playing Style (r = 0.299**). This correlation pattern was
consistent  with  Self-Regulation, where personal
competence was more strongly related to retirement
considerations compared to playing style changes. Athletes
who felt personally competent were better able to evaluate
their career choices, including the decision to retire.

The Acceptance aspect showed a very different and very
interesting correlation pattern. AC had a weak to moderate
positive correlation with Intention to Retire (r = 0.294**),
which was the lowest correlation among the three resilience
aspects toward IR. However, AC showed a very strong
positive correlation with Change in Playing Style (r =
0.763**), which was the highest correlation in the overall
analysis. This very strong correlation (almost reaching 0.80)
indicated that acceptance of injury was a very important
factor in determining whether athletes would adapt their
playing style.

Comparison between correlation and direct influence
provided additional insights. Although all resilience
aspects positively correlated with both injury dimensions,
their direct influences showed more complex patterns. For
example, although Acceptance positively correlated with
Intention to Retire, its direct influence was negative (-
0.014). This indicated the possibility of indirect effects or
suppression effects in the model, where bivariate
relationships differed from relationships in more complex
structural model contexts.

The varying correlation strengths between resilience
aspects also showed that various resilience dimensions had
different relevance to various injury response aspects. Self-
Regulation and Personal Competence were more consistent
in their relationships with various injury outcomes, while
Acceptance showed very strong specialization in its
relationship with playing style adaptation.

4. Discussion

The aim of this study was to evaluate the structural
relationships between psychological resilience dimensions



732

Differential Effects of Psychological Resilience Dimensions on Injury Responses among Pencak Silat Athletes:

A Structural Equation Modeling Approach

and sports injury responses among pencak silat athletes.
Using Structural Equation Modeling (SEM), this research
examined how three core resilience dimensions: self-
regulation, personal competence, and acceptance of self
and life, influenced two different injury impact
manifestations: intention to retire and change in playing
style. The results revealed complex and meaningful
dynamics in the relationships between resilience and
athlete injury responses.

4.1. Model Fit and Measurement Quality

The CFA results showed that the research model had a
very good fit with empirical data, with all goodness of fit
indices meeting acceptable to good fit criteria. The y?/df
ratio of 1.388, RMSEA of 0.051, CFl and TLI of 0.974, and
GFI of 0.943 all indicated that the theoretical model was
well supported by empirical data. This strong model fit
provided a solid foundation for interpreting the structural
relationships between variables and demonstrated that the
conceptualization of resilience and injury responses in this
study was appropriate for the pencak silat athlete context.

Construct validity evaluation showed that all indicators
were valid, although some had factor loadings below the
ideal threshold of 0.70. The decision to keep a two-
indicator structure for some latent variables was influenced
by both empirical and theoretical concerns. Previous
simulation experiments have shown that two-item latent
variables can produce appropriate identification and
unbiased estimates when factor loadings are significant and
the constructs are conceptually homogenous [18]. In theory,
the reduced-item arrangement provided for a more accurate
depiction of the resilience aspects while minimising
measurement redundancy. As a result, the model’s
parsimony was preserved without sacrificing its
psychometric robustness. Indicators with relatively lower
loadings (PC1 = 0.485, AC2 = 0.482, CPS1 = 0.458) still
contributed meaningfully to their constructs, as evidenced
by significant t-values. However, the variability in loading
strengths suggested that some indicators might be
improved or refined in future research. Construct reliability
was generally good, with Composite Reliability (CR)
values ranging from 0.74 to 0.93 and Average Variance
Extracted (AVE) ranging from 0.60 to 0.81. Although
some Cronbach's Alpha values were in the marginal
category (0.548-0.641), the CR and AVE values that met
criteria indicated that the constructs had adequate
reliability for further analysis.

4.2. Different Roles of Resilience Dimensions

The most important finding of this study was that the
three resilience dimensions had different and specific roles
in shaping athlete injury responses. Self-Regulation and
Personal Competence showed stronger associations with
Intention to Retire (B =0.519 and B = 0.319 respectively),

while Acceptance showed a very strong association with
Change in Playing Style (B = 1.169). This pattern indicated
that resilience was not a monolithic construct but consisted
of various dimensions, each with specific functions in the
injury coping process.

Self-regulation, which reflects the ability to manage
emotions and maintain goal-oriented behavior, appeared to
be an important factor when athletes considered major
career decisions such as retirement. Athletes with good
self-regulation might be better able to evaluate their
condition objectively, recognize their limitations, and make
rational decisions about their career future. This is
consistent with emotion regulation theory, suggesting that
individuals with good emotional control are better able to
make complex decisions under pressure [19]. However,
self-regulation did not significantly influence playing style
changes, possibly because technical adaptation requires
different skills beyond emotional management, such as
motor learning and technical adjustment abilities.

Personal competence, reflecting confidence in
overcoming challenges, also showed a moderate positive
influence on retirement intention. This might seem
paradoxical: why would athletes with high confidence
consider retirement? A possible explanation is that athletes
with high personal competence have more realistic self-
assessments and confidence in their ability to succeed in
alternative careers outside sports. They might view
retirement not as failure but as a proactive transition to a
new phase of life. This interpretation is supported by career
transition theory in sports suggesting that athletes with
strong self-efficacy navigate career transitions more
successfully [20].

The most striking finding was the very strong influence
of Acceptance on Change in Playing Style (B = 1.169). This
coefficient, the highest in the entire model, indicated that
the ability to accept injury as part of the athletic experience
was the most critical factor determining whether athletes
would adapt their playing techniques. Athletes who could
accept their injury reality tended to focus on what they
could control, modifying their approach to the sport rather
than denying the situation or being trapped in negative
emotions. This finding strongly supports adaptive coping
theory, suggesting that acceptance is a key element in
positive adjustment to adversity [21].

Interestingly, Acceptance showed a weak negative direct
influence on Intention to Retire (p = -0.014), although its
bivariate correlation was positive (r = 0.294**). This
discrepancy between correlation and direct effect
suggested the presence of suppression or indirect effects in
the model. A possible explanation is that Acceptance works
through Change in Playing Style as a mediator: athletes
who accept their injury adapt their playing style, and this
successful adaptation reduces their intention to retire. This
interpretation requires further testing with mediation
analysis but opens interesting avenues for understanding
the psychological mechanisms underlying injury responses.
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4.2.1. Self-Regulation and Retirement Intention: A
Theoretical Explanation

The discovery that better self-regulation is connected
with a larger intention to retire may appear contradictory,
given that self-regulation is frequently linked to tenacity
and continuous goal pursuit. However, various theoretical
approaches offer a consistent explanation for this trend.

First, in terms of professional self-management, athletes
with excellent self-regulation tend to be more self-aware
and make sensible decisions. They are better able to
objectively assess their physical state and long-term
prospects, which can lead to strategic decisions like
retirement when continuing could result in more damage or
diminishing performance [20]. Retirement, according to
this viewpoint, is not a failure of resilience but rather a sort
of adaptive self-determination, a conscious act of control to
maintain well-being.

Second, career planning theories emphasise that Self-
Regulation athletes have a better sense of the future and
prepare for life transitions. Their eagerness to retire may
imply confidence in non-sport careers such as teaching,
coaching, or business. This is consistent with results
showing athletes who participate in pre-emptive career
planning have an easier psychological adjustment
following retirement [22].

According to a study that has been conducted, injury
severity and adaptive coping models indicate that highly
self-regulation individuals recognise when their primary
goals, such as complete return to top sport, are no longer
achievable [21]. Rather than persisting doggedly, they
divert their efforts towards attainable goals, considering
retirement as a reasonable and self-protective response.

Finally, social support elements may have a moderating
effect. In cultures that value independence and toughness,
such as pencak silat, highly self-regulation athletes may
internalise the notion that dealing with hardship is
completely their duty. Limited social support might
strengthen the belief that withdrawing from competition is
a logical, independent action [12].

4.3. Theoretical Implications

The findings of this study extend psychological
resilience theory application to traditional martial arts
contexts, which have often been overlooked in sports
psychology literature. The result that injury severity does
not significantly affect resilience challenges the
assumption that resilience is always linear with stressor
intensity, instead supporting a more complex, person-
centered resilience model [23]. This indicates that
resilience is more a function of internal psychological
resources than external stressor characteristics.

This research also contributes to integrated models of
injury response by demonstrating that various resilience
dimensions show differential associations with cognitive,
emotional, and behavioral responses to injury. Athlete
injury responses are multidimensional and influenced by
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various personal and situational factors [22]. This study's
findings reinforce that psychological resilience is one of
those important personal factors, but its effects are not
uniform across different response aspects.

Furthermore, this research highlights the importance of
distinguishing between different types of injury responses.
Previous research has often focused on single outcomes
such as recovery speed or return to sport. By examining
both intention to retire and change in playing style, this
study shows that injuries can have various impacts
requiring different coping mechanisms. This distinction is
important because intervention strategies that are effective
for one outcome might not be appropriate for another.

4.4. Cultural Context of Pencak Silat

In pencak silat's cultural context, as in many martial arts,
there is a strong emphasis on physical toughness, discipline,
and pain endurance. These values reinforce social
expectations that injuries are signs of weakness that must
be concealed or endured silently [24]. Such cultural
dynamics align with "sporting masculinity norms,” which
suggest that true athletes should appear strong and avoid
displaying vulnerability. In Indonesia, shame-based
cultural tendencies surrounding failure or personal
limitations may intensify athletes’ reluctance to
acknowledge injuries, thereby hindering acceptance.

The finding that Acceptance is the dimension with the
lowest mean score (M = 23.98) compared to Self-
Regulation (M = 29.92) and Personal Competence (M =
26.63) might reflect this cultural influence. Athletes might
be more comfortable demonstrating emotional control and
confidence traits valued in pencak silat culture than openly
accepting their limitations due to injury. However, the fact
that acceptance is the strongest predictor of adaptive
change (playing style modification) suggests that
overcoming this cultural barrier is crucial for athletes’
long-term well-being.

Injuries can disrupt athletes’ primary identity as strong,
agile, and physically capable individuals. When this
identity is threatened, particularly among younger athletes
who may lack alternative value systems or social roles
outside sports, common responses include denial or
feelings of meaninglessness [25]. These conditions
contribute to the difficulty of developing positive
perspectives during recovery. Psychological interventions
in pencak silat contexts therefore need to be culturally
sensitive, recognizing that encouraging acceptance might
conflict with internalized values about toughness and
resilience

4.5. Practical Implications

This research's findings have important implications for
psychological interventions with injured athletes.
Rehabilitation programs should not only focus on physical
recovery but also consider different aspects of
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psychological resilience. For athletes who want to continue
their careers, interventions focusing on enhancing
acceptance can help them adapt by changing their playing
style. Techniques such as Acceptance and Commitment
Therapy (ACT) could be integrated into rehabilitation
programs to help athletes develop psychological flexibility
and willingness to experience difficult thoughts and
feelings about their injury without being dominated by
them [18].

For athletes considering their career future, support in
developing self-regulation and personal competence can
help them make more informed and realistic decisions.
Cognitive-behavioral interventions focusing on emotion
regulation skills, goal setting, and problem-solving might
be beneficial. Sports psychology consultants working with
injured athletes should assess which resilience dimensions
need strengthening and tailor interventions accordingly.

Coaches and medical staff also play important roles in
creating environments that support resilience development.
This includes providing social support, encouraging open
communication about injuries, normalizing adaptation
needs, and recognizing that technique modification is not a
sign of weakness but intelligent adaptation. In pencak
silat's cultural context, efforts to reduce stigma around
injuries and promote more balanced views of strength,
including psychological strength to accept limitations and
adapt, are particularly important.

Sport organizations, particularly the Indonesian Pencak
Silat Federation (IPSI), could use these findings to develop
more comprehensive athlete support policies. This might
include mandatory psychological assessments post-injury,
access to sports psychology services, resilience training
programs integrated into regular training, and education for
coaches about the psychological aspects of injury recovery.
Such systemic approaches would help create a culture
where psychological well-being is valued as much as
physical performance.

4.6. Study Limitations and Future Research

This study has several limitations requiring
acknowledgment. The cross-sectional design does not
allow causal conclusions with certainty or capture
resilience changes over time. Longitudinal research
following athletes from injury occurrence through recovery
and return to sport would provide deeper insights into the
dynamic processes of resilience and adaptation. Such
research could examine whether resilience dimensions
predict not only immediate responses to injury but also
long-term outcomes such as successful return to sport or
career transitions.

The sample size of 150, while meeting minimum SEM
requirements, limits statistical power for more complex
analyses such as multigroup comparisons or mediation
testing. Future research with larger samples could explore
whether resilience-injury relationships differ across
subgroups (e.g., gender, age, injury severity, competitive

level). The purposive sampling from Central Java also
limits generalizability to the broader pencak silat athlete
population or other martial arts. Cross-cultural and cross-
sport comparative studies would be valuable for
understanding whether the findings are specific to pencak
silat or applicable more broadly.

The reliance on self-report measures introduces potential
biases, including social desirability and limited
introspection. Future research could employ mixed-
methods approaches combining questionnaires with
interviews, observations, or physiological measures to
triangulate findings and gain a richer understanding of
athletes' experiences. Qualitative research exploring how
athletes narrate their injury experiences and resilience
processes could complement quantitative findings and
provide insights into mechanisms not captured by
guestionnaires.

The study did not measure several potentially important
variables such as social support, injury severity details,
treatment quality, previous injury history, or personality
traits beyond resilience. Future research could incorporate
these variables into more comprehensive models to
understand the broader context of injury responses.
Mediation and moderation analyses could test
hypothesized mechanisms, such as whether Change in
Playing Style mediates the relationship between
Acceptance and Intention to Retire, or whether social
support moderates resilience-injury relationships.

Finally, the model developed in this study should be
validated with independent samples to ensure its stability
and generalizability. Cross-validation would strengthen
confidence in the findings and support their application in
practice. Intervention studies testing whether resilience
training programs actually improve injury outcomes would
provide the strongest evidence for causal relationships and
practical utility.

5. Conclusions

This study examined the structural relationships between
psychological resilience dimensions and sports injury
responses among 150 pencak silat athletes in Central Java
using Structural Equation Modeling. The main findings can
be summarized as follows:

First, the measurement model demonstrated good fit
with empirical data, with all goodness of fit indices meeting
acceptable to good fit criteria (y*/df = 1.388, RMSEA =
0.051, CFl = 0.974, TLI = 0.974, GFI = 0.943). All
indicators showed valid factor loadings with significant t-
values, and constructs demonstrated adequate reliability
(CR = 0.74-0.93, AVE = 0.60-0.81), confirming that the
psychological resilience and sports injury response
measures were appropriate for the pencak silat athlete
population.

Second, the three resilience dimensions: self-regulation,
personal competence, and acceptance of self and life
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showed differential effects on two injury response
manifestations. Self-regulation and personal competence
primarily influenced intention to retire (p = 0.519 and B =
0.319 respectively), while acceptance showed a very strong
influence on change in playing style (B = 1.169). This
pattern indicates that resilience is not a monolithic
construct but comprises distinct dimensions with specific
functions in injury coping processes.

Third, acceptance emerged as the most critical factor for
adaptive responses to injury, particularly in promoting
playing style modifications. Athletes who could accept
their injury as part of their athletic experience were most
likely to adapt their techniques and approaches, potentially
enabling them to continue their careers despite physical
limitations. However, acceptance received the lowest mean
score among resilience dimensions (M = 23.98), suggesting
it remains the most challenging psychological aspect for
athletes’ post-injury, possibly influenced by cultural values
emphasizing toughness in pencak silat.

Fourth, all resilience dimensions showed significant
positive correlations with both injury response dimensions
(r = 0.294-0.763, p < 0.001), but the patterns of direct
effects were more nuanced, suggesting complex
relationships that may involve indirect pathways or
suppression effects. The discrepancy between bivariate
correlations and direct effects underscores the importance
of using structural equation modeling to understand
multivariate relationships.

These findings have important theoretical and practical
implications. Theoretically, the study extends resilience
models to traditional Indonesian martial arts and challenges
assumptions about uniform resilience mechanisms across
different stressors and outcomes. Practically, the findings
suggest that injury rehabilitation programs should
incorporate  psychological interventions tailored to
strengthen specific resilience dimensions depending on
athletes' needs and goals. For athletes wishing to continue
their careers, acceptance-based interventions (e.g.,
Acceptance and Commitment Therapy) may be particularly
beneficial for promoting adaptive changes. For athletes
considering career transitions, interventions focusing on
self-regulation and personal competence may support more
informed decision-making.

Sport organizations, particularly the Indonesian Pencak
Silat Federation (IPSI), should consider implementing
comprehensive athlete support policies that include
mandatory psychological assessments post-injury, access
to sports psychology services, integrated resilience training
programs, and coach education about psychological
aspects of injury recovery. Creating a culture that values
psychological well-being as much as physical performance
and normalizes the need for adaptation and support is
crucial for athletes’ long-term development and welfare.

Future research should address study limitations through
longitudinal designs to capture temporal dynamics of
resilience and recovery, larger and more diverse samples to
enhance generalizability and enable subgroup analyses,
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mixed-methods approaches to gain richer understanding of
athletes' experiences, inclusion of mediating and
moderating variables to test theoretical mechanisms,
intervention studies to establish causal effects of resilience
training on injury outcomes, and cross-validation of the
model with independent samples. Such research will
further advance understanding of how psychological
resilience can be effectively fostered to support athletes in
navigating the challenges of sports injuries while
maintaining their well-being and competitive aspirations.

In  conclusion, this study demonstrates that
psychological resilience plays a crucial but differentiated
role in how pencak silat athletes respond to injuries. By
understanding the unique contributions of self-regulation,
personal competence, and acceptance to different injury
outcomes,  researchers,  practitioners, and sport
organizations can develop more targeted and effective
strategies to support athletes through one of the most
challenging experiences in their competitive careers. The
integration of psychological support into injury
management represents not merely an optional
enhancement but an essential component of comprehensive
athlete care in high-risk sports such as pencak silat.
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