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INTRODUCTION

Volleyball performance represents an important indicator of the effectiveness of regional
sport development systems. Although volleyball is widely recognized as one of the most
popular sports and has received institutional support within South Sulawesi athletic
development agenda, recent national competition results have not shown significant
progress. During the last three editions of the National Sports Week (PON 2016 West Java,
PON 2021 Papua, and PON 2024 Aceh—North Sumatra), the team was eliminated in the
preliminary rounds. This recurring outcome suggests structural challenges within the regional
athlete development system.

Local sport authorities have attempted to strengthen volleyball development through
improvements in training facilities and the professional development of coaches and referees
(Haetami et al., 2023; Roji et al., 2025). However, the absence of a consistently structured
provincial competition system has limited athlete exposures to high-intensity competitive
environments. Limited competition experience may reduce psychological resilience and
competitive confidence, which are essential for managing performance pressure during
matches (Fitriani et al., 2025; Sobko et al., 2024). These conditions indicate the need for a
more comprehensive and empirically grounded approach to athlete development.

From a theoretical perspective, athletic performance is influenced by the interaction of
physiological capacity, psychological readiness, and the training environment. In volleyball,
physical fitness represents a fundamental determinant of performance because the sport
requires muscular strength, endurance, speed, and neuromuscular coordination (Cereda,
2025; Martin et al., 2024; Rebelo et al., 2022). Previous studies show that conditioning
programs can improve agility, speed, and explosive power, which are essential for technical
skills such as spiking and serving (Jafar et al., 2023; Raiola et al., 2025; Xiao et al., 2025).

Training facilities also represent a critical environmental factor that supports athlete
development. Adequate infrastructure provides a safe and structured training environment
that can enhance motivation and the effectiveness of training programs (Fitri et al., 2022;
Gregori-Faus et al., 2025). Nevertheless, disparities in facility standards remain a challenge in
several regions, including South Sulawesi. Studies have reported that effective facility
management is positively associated with improvements in the athlete physical performance
(Ishak et al., 2025).

In addition to physical and environmental factors, mental readiness plays a crucial role in
managing competitive pressure. Athletes with stronger psychological skills tend to
demonstrate lower levels of competitive anxiety and greater emotional control during
matches (Khoirunisa et al., 2024). Psychological interventions such as self-talk and emotional
regulation training have also been shown to improve performance consistency and technical
execution (Aulia et al., 2025; lIlham et al., 2022; Rogowska & Tataruch, 2024).

Despite growing research on physical fitness, training facilities, and mental readiness, most
previous studies examine these variables separately. Empirical research integrating these
three dimensions within a single analytical framework remains limited, particularly in the
volleyball athletes. This limitation indicates a research gap in understanding how
physiological, environmental, and psychological factors simultaneously influence athletic
performance.
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To address this gap, this study developed a structural model that integrates physical
fitness, training facilities, and mental readiness in explaining volleyball athlete performance.
Using Structural Equation Modeling (SEM), this research examined both direct and indirect
relationships among these variables and evaluated the mediating role of mental readiness.
The study contributes to sports science literature by providing an integrative empirical model
that combines physiological, environmental, and psychological determinants of athletic
performance.

METHODS
Research Design

The research adopted a quantitative cross-sectional research design using an explanatory
survey approach to examine the relationships among the study variables. Data were collected
at a single point in time from volleyball athletes to analyze the structural relationships among
physical fitness, training facilities, mental readiness, and athletic performance. In the
proposed framework, physical fitness and training facilities were treated as exogenous
variables, athletic performance as the endogenous outcome variable, and mental readiness
as a mediating construct.

The proposed hypotheses were tested using Structural Equation Modeling (SEM). This
analytical technique was selected because SEM enables the simultaneous examination of
multiple relationships among latent variables, including both direct and indirect effects within
a single comprehensive model (Hair et al., 2018). Therefore, SEM is considered appropriate
for evaluating the complex relationships among physical fitness, training facilities, mental
readiness, and athletic performance.

Participants

The participants of this study were active volleyball athletes in South Sulawesi who were
registered with local clubs or regional sport governing bodies. A total of 175 athletes were
invited to participate in the online survey. However, only 120 responses met the inclusion
criteria and were considered valid for analysis. All respondents were actively engaged in
structured training programs and had participated in at least one competitive season.

The athletes represented several volleyball clubs and competitive levels within the South
Sulawesi regional development system. Specifically, the participants originated from 12
regencies and cities under the supervision of the Indonesian Volleyball Association (PBVSI) at
the regency/municipal level. Many of these athletes regularly participated in regional leagues
and provincial-level tournaments organized within the provincial competition structure. This
distribution allowed the sample to capture a variety of competitive experiences and training
environments across the regional volleyball ecosystem. Consequently, the selected
participants were considered sufficiently representative of actively competing volleyball
athletes in South Sulawesi who were involved in structured coaching and competitive
programs.

Sampling Procedures

A non-probability sampling technique was applied, combining convenience and purposive
approaches. Athletes were selected based on predefined eligibility criteria, namely active
participation in organized training programs and competitive involvement. The survey link
was distributed through club administrators and coaches using Google Forms between
November 1 and December 1, 2025.

Of the 175 athletes contacted, 120 provided complete and eligible responses. No financial
incentives were offered for participation. Involvement in the study was entirely based on free
consent, with respondents allowed to discontinue their participation at any stage of the
survey process.
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The determination of sample size followed SEM methodological recommendations, which
suggest a minimum of 5-10 respondents per observed indicator. With a total of 20 primary
indicators were included in the measurement model. The final sample of 120 participants
satisfied the minimum requirements for structural model estimation and hypothesis testing.
Materials and Apparatus

Information was collected using a structured questionnaire employing a five-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree). All measurement constructs
were adapted from previously validated instruments to ensure conceptual validity and
measurement reliability.

Physical fitness was operationalized as an athlete perceived capacity to perform volleyball-
related physical demands, including strength, endurance, agility, and recovery ability. This
construct was measured using five items adapted from Keoliya et al. (2024). Example
statements included “I regularly perform strength training such as squats, lunges, or
plyometric exercises at least twice per week” and “my cardiovascular endurance allows me
to compete effectively during a full match.”

Training facilities were defined as the availability, quality, and adequacy of infrastructure
and equipment supporting the training process. The construct consisted of five items adapted
from Fitriyani et al. (2024) along with Martin et al. (2024). Sample statements included “the
training court and equipment are consistently available and maintained in good condition
during training sessions” and “the available facilities support the implementation of the
training program recommended by the coach.”

Mental readiness referred to an athlete psychological preparedness to manage
competitive pressure, maintain focus, and regulate emotions during the training and
competition. This variable was measured using five items adapted from Machado et al. (2023)
in addition to Gajardo-Burgos et al. (2023). Example items included “l am able to maintain
focus during important matches” and “I can control anxiety when facing strong opponents.”

Athletic performance represented an athlete perceived competitive performance and
contribution to team outcomes during the season. The construct included five items adapted
from Costa et al. (2024). Example statements included “my technical performance (serving,
passing, spiking, blocking) has improved compared to the previous season” and “my
contribution has a meaningful impact on the team competitive results.”

Construct validity was assessed through Confirmatory Factor Analysis (CFA). The results
demonstrated Composite Reliability (CR) values exceeding 0.70 and Average Variance
Extracted (AVE) values above 0.50 across all constructs, indicating satisfactory internal
consistency and convergent validity.

Procedures

The survey was administered electronically through the Google Forms platform. Before
accessing the questionnaire items, respondents received a detailed explanation describing
the purpose of the investigation, guarantees regarding data privacy and confidentiality, as
well as clarification that participation was entirely optional. Participants were required to
provide electronic consent to indicate their agreement before proceeding to complete the
survey.

The study adopted a non-experimental design, involving no manipulation of variables or
assighment to treatment groups. Physical fitness (X1) and training facilities (X2) were
specified as independent variables, mental readiness (Z) as the mediating variable, and
athletic performance (Y) as the dependent variable. The researcher did not directly engage in
the athlete training activities and functioned solely as a data collector and analyst.
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Design or Data Analysis

Data analysis was conducted using SPSS version 23 and AMOS software. The initial stage
involved descriptive statistical analysis to summarize respondent characteristics and examine
the distribution of the collected data. Internal consistency reliability of the measurement
items was assessed using Cronbach’s alpha coefficients.

The measurement model was subsequently evaluated using Confirmatory Factor Analysis
(CFA) to assess the validity and reliability of the latent constructs. Convergent validity was
examined through standardized factor loadings, Composite Reliability (CR), and Average
Variance Extracted (AVE). Factor loadings above 0.50, CR values greater than 0.70, and AVE
values exceeding 0.50 were considered indicative of acceptable construct validity and
reliability.

After the adequacy of the measurement model was confirmed, the structural model was
analyzed using Structural Equation Modeling (SEM) to test the hypothesized relationships
among physical fitness, training facilities, mental readiness, and athletic performance. Model
fit was evaluated using multiple goodness-of-fit indices, including the chi-square to degrees
of freedom ratio (x?/df), Goodness-of-Fit Index (GFl), Comparative Fit Index (CFI), Normed Fit
Index (NFI), Incremental Fit Index (IFl), and Root Mean Square Error of Approximation
(RMSEA), following the guidelines proposed by Byrne (2016) and Hair et al. (2018).

To examine the mediating role of mental readiness, a bootstrapping procedure with 5,000
resamples was conducted to estimate the significance of indirect effects. Mediation was
considered significant when the bootstrapped confidence interval did not include zero, in
accordance with the mediation testing approach recommended by Hayes (2013).

RESULTS

Prior to conducting primary data collection, a pilot study was carried out for the purpose
of assessing the clarity of the questionnaire statements as well as confirming content validity.
Input obtained during the pilot phase served as the basis for refining wording and enhancing
item comprehensibility. A total of 175 volleyball athletes were invited to participate in the
main study, of whom 120 provided complete and analyzable responses.

Table 1. Respondent Demographics

Demographic Items Frequency Percentage (%)

Gender

Male 48 40.0

Female 72 60.0
Age

Under 20 years old 55 45.8

21-25 years old 58 48.3

26-30 years old 7 5.8
Level of Competition

Provincial Level 100 83.3

National Level 20 16.7

Based on Table 1, the majority of respondents were female (60%), while male athletes
accounted for 40% of the sample. In terms of age distribution, most participants were
between 21 and 25 years old (48.3%), followed closely by those under 20 years of age (45.8%).
Only a small proportion of respondents fell within the 26—-30-year age range (5.8%). Regarding
competitive levels, the majority of athletes competed at the provincial level (83.3%), whereas
16.7% had experience competing at the national level.
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Table 2. Descriptive Statistics Correlation Matrix among Variables

Constructs Mean SD PF TF MR AP
PF 3.94 0.60 -

TF 3.96 0.65 0.610 -

MR 4.11 0.61 0.700 0.620 -

AP 3.91 0.64 0.656 0.621 0.754 -

Note: PF = Physical Fitness; TL = Training Facilities; MR = Mental Readiness; AP = Athletic Performance;
SD = Standard Deviation.

Descriptive statistics and the correlation matrix among the study variables are presented
in Table 2. The results show that all variables have relatively high mean scores, ranging from
3.91 to 4.11, indicating generally positive responses from the athletes. The correlation
analysis demonstrates positive relationships among all variables examined in this study.
Physical fitness is strongly associated with mental readiness (r = 0.700) and athletic
performance (r = 0.656). Training facilities are also positively correlated with mental readiness
(r=0.606) and athletic performance (r=0.621). Among all variables, mental readiness exhibits
the strongest relationship with athletic performance (r = 0.754), suggesting that psychological
preparedness plays a crucial role in shaping an athlete competitive performance.

Table 3. Measurement Model Results

Construct Indicator  Factor Loading Composite Reliability AVE
Physical Fitness PF1 0.573 0,958 0.822
PF2 0.699
PF3 0.595
PF4 0.669
PF5 0.700
Training Facilities TF1 0.558 0.916 0.685
TF2 0.772
TF3 0.677
TF4 0.833
TF5 0.787
Mental Readiness MR1 0.739 0.931 0.819
MR2 0.720
MR3 0.735
MR4 0.790
MR5 0.654
Athletic Performance AP1 0.713 0.959 0.825
AP2 0.676
AP3 0.798
AP4 0.670
AP5 0.713

Table 3 presents the standardized factor loadings, composite reliability (CR), and average
variance extracted (AVE) for each construct. All standardized factor loadings exceeded the
recommended minimum threshold of 0.50, indicating satisfactory indicator reliability.
Composite reliability values ranged from 0.916 to 0.959, surpassing the commonly accepted
cutoff of 0.70 and demonstrating strong internal consistency across constructs. The AVE
values ranged from 0.685 to 0.825, all exceeding the minimum criterion of 0.50, thereby
supporting convergent validity. Overall, these findings indicate that the measurement model
exhibits robust reliability and validity, justifying its suitability for subsequent structural model
testing.

DOIL: https://doi.org/10.17509/jpjo.v11i1.91543
p- 2085-6180 e- ISSN 2580-071X



Irawati et al., Effectiveness of Physical Fitness and Training Facilities... | 186

Table 4. Proposed Model Results

Relationship Path Coefficient (B3) p-value  Test Results
Physical Fitness = Athletic Performance 0.184 0.000 Supported
Training Facilities - Athletic Performance 0.170 0.000 Supported
Mental Readiness - Athletic Performance 0.639 0.298 Unsupported
Physical Fitness - Mental Readiness 0.751 0.002 Supported
Training Facilities > Mental Readiness 0.303 0.045 Supported

Note: p <0.05

The structural model results reveal important relationships among the variables examined
in this study. First, physical fitness was found to have a significant positive effect on athletic
performance (B = 0.184, p = 0.000). Similarly, training facilities also showed a significant
positive influence on athletic performance (B = 0.170, p = 0.000). However, mental readiness
did not demonstrate a significant direct effect on athletic performance (B = 0.639, p = 0.298).
Furthermore, physical fitness was found to significantly influence mental readiness (B =0.751,
p =0.002). Training facilities also significantly affected mental readiness (B = 0.303, p = 0.045).

DISCUSSION

The empirical findings of the present study demonstrate that physical fitness, training
facilities, and mental readiness collectively contribute to volleyball athlete performance.
These results reinforce the conceptual framework that sport achievement emerges from the
multidimensional interaction among physiological capacity, psychological preparedness, and
the quality of the training environment. Within volleyball development in South Sulawesi, the
present findings provide empirical evidence supporting concerns regarding inconsistent
competitive performance in national competitions, suggesting that multiple performance
determinants must be addressed simultaneously.

The first major finding indicates that physical fitness has a significant positive influence on
athletic performance. This result aligns with the well-established understanding that
volleyball requires a high level of explosive power, muscular endurance, agility, and
coordinated movement (Esposito et al., 2024; Mohammadreza & Ghazalian, 2023). Empirical
research has consistently shown that structured physical training programs enhance agility
and reaction speed, which directly contribute to improved execution of essential volleyball
techniques such as spiking, blocking, and serving (Amiri et al., 2025; Martin et al., 2024; Raiola
et al., 2025). Furthermore, explosive strength and muscular endurance have been found to
correlate positively with match performance indicators and competitive outcomes (Budiyanto
& Komari, 2025). The present findings therefore strengthen the argument that physical fitness
should not merely be considered a supporting component but rather a central determinant
of competitive achievement. In regional settings where national competition results have not
yet met expectations, strengthening scientifically periodized conditioning programs
represents a crucial strategic step for improving long-term athlete performance.

In addition to physical conditioning, training facilities were also found to significantly
influence athletic performance. This finding supports the perspective that sport infrastructure
plays a fundamental role in shaping the quality and effectiveness of the training process
(Karemu et al., 2024). Adequate facilities enable athletes to perform technical and physical
training in an optimal environment, thereby improving both skill development and
performance outcomes. Previous research emphasizes that appropriate sport facilities can
enhance training motivation, increase training efficiency, and support structured training
programs (Fitri et al., 2022). Moreover, effective facility management has been associated
with measurable improvements in athlete physical performance and training outcomes (Ishak
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et al., 2025). In South Sulawesi, variations in facility quality and limitations in infrastructure
management may represent structural challenges that constrain consistent athlete
development. Consequently, the present findings highlight the importance of infrastructure
investment and facility management as strategic components of regional sport development
policies.

Interestingly, the present study found that mental readiness did not exhibit a statistically
significant direct relationship with athletic performance. Although the path coefficient
indicated a positive direction, the absence of statistical significance suggests that
psychological preparedness alone may not independently predict measurable performance
outcomes within the present sample. This finding contrasts with several previous studies
emphasizing the role of psychological skills such as emotional regulation, mental toughness,
and structured self-talk in enhancing competitive performance (Aulia et al., 2025; Demir et
al., 2025; Nikijuluw et al., 2024). One possible explanation is that in performance-oriented
sports such as volleyball, psychological attributes often function as enabling conditions rather
than primary determinants of observable performance indicators. While mental readiness
may improve an athlete ability to maintain concentration, manage competitive anxiety, and
sustain motivation during matches. The translation of these psychological advantages into
measurable performance outcomes may depend heavily on the athlete underlying physical
capacity and technical competence.

From a theoretical perspective, this finding may also be explained through the hierarchical
structure of sport performance determinants. Physiological readiness often constitutes the
foundational layer that supports technical execution and tactical decision-making during
competition (Dambroz & Teoldo, 2023; Qiao et al., 2025). Psychological factors, including
mental readiness, may therefore operate as complementary mechanisms that enhance
performance consistency rather than directly determining performance (Alecu & Onea, 2025;
Kelemen et al.,, 2024). In situations where athletes already possess relatively similar
psychological preparedness levels, such as among athletes who participate in regular
structured training and competitive seasons, the statistical influence of mental readiness may
become less pronounced. Limited variability in psychological readiness among participants
can reduce its explanatory power within structural models.

Despite the non-significant direct effect on performance, mental readiness was
significantly influenced by both physical fitness and training facilities. Athletes who perceive
themselves as physically prepared may experience greater self-confidence and emotional
stability during competition (Ayranci & Aydin, 2025; Feng et al., 2025; Predoiu et al., 2025).
Similarly, structured and well-managed training environments can foster psychological
comfort, reduce performance-related anxiety, and strengthen attentional focus (Azadi et al.,
2024; Yu et al., 2024). These findings indicate that physical and environmental factors
contribute to psychological preparedness. However, the absence of a significant pathway
from mental readiness to athletic performance means that its mediating role is not empirically
supported in the present structural model.

From a conceptual standpoint, the present research extends existing scholarship through
integrating physical fitness, training facilities, and mental readiness within an integrated
structural model. Although earlier investigations have commonly explored these variables
independently (Alagoz et al., 2025; Deliceoglu et al., 2024; Villaseca-Vicuia et al., 2021), the
present findings clarify that physical and infrastructural determinants play a more dominant
direct role in shaping measurable volleyball performance outcomes. The model therefore
supports a systems-based coaching approach that prioritizes conditioning quality and
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infrastructure optimization while maintaining psychological development as a
complementary component rather than a primary performance driver.

The practical implications of these findings are relevant for several stakeholders involved
in athlete development. For coaches, the results highlight the importance of prioritizing
scientifically designed physical conditioning programs that focus on developing explosive
strength, agility, and endurance capacities required for volleyball performance. Integrating
structured strength and conditioning routines alongside technical training sessions can ensure
that athletes possess the physical capacity necessary to execute complex skills during
competition. Although psychological training remains relevant, the findings suggest that
mental skill development may be most effective when integrated with physical and tactical
training rather than implemented as a standalone intervention.

For sport development organizations, the findings emphasize the strategic importance of
improving training infrastructure and facility management systems. Adequate sport facilities,
including well-maintained courts, appropriate training equipment, and recovery facilities,
enable athletes to conduct high-quality training sessions that support long-term performance
development. Organizations responsible for regional athlete development should therefore
prioritize investments in facility maintenance, modernization of training equipment, and the
establishment of structured training environments that promote consistent athlete
development.

For regional sport policy makers, the present findings highlight the need for integrated
sport development policies that combine infrastructure investment with evidence-based
training systems. Policies aimed at strengthening regional sport competitiveness should
prioritize expanding access to quality training facilities, supporting sport science-based
coaching education, and developing systematic athlete development programs. Through
coordinated efforts involving infrastructure development, coaching capacity building, and
athlete conditioning programs, regional sport authorities may establish a more sustainable
ecosystem for producing higher levels of competitive performance.

Nevertheless, several limitations should be acknowledged. The present study employed a
cross-sectional research design, which restricts the ability to establish causal relationships
over time. Future research utilizing longitudinal or experimental designs may provide deeper
insights into the dynamic relationships among physical, psychological, and environmental
determinants of athletic performance. Additionally, future studies could examine potential
moderating variables such as competitive experience, match pressure intensity, or coaching
quality in order to better understand the conditional role of psychological factors in shaping
athlete performance.

CONCLUSION

This study concludes that physical fitness and training facilities significantly influence
volleyball athlete performance within the proposed structural model. Physical fitness
emerged as the strongest direct predictor of performance, while training facilities also
demonstrated a meaningful contribution, highlighting the importance of both physiological
preparation and infrastructural support. Although mental readiness was positively influenced
by physical fitness and training facilities, it did not show a statistically significant direct effect
on athletic performance. Consequently, its mediating role was not supported in this study.
Overall, the findings emphasize that performance enhancement strategies should prioritize
scientifically based physical conditioning and the optimization of training infrastructure, while
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psychological development remains a complementary component of athlete preparation
rather than a primary determinant of competitive outcomes.
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