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ABSTRACT

This study addresses the limited empirical evidence evaluating the implementation of the Long-Term
Athlete Development (LTAD) model at the club level, particularly in team sports such as volleyball, where
gaps between theoretical principles and coaching practice frequently persist. Using an evaluative case study
design with a mixed-methods convergent parallel approach, this research examined the alignment of
program structure and developmental stages, the quality of the talent development environment, and the
implications for athlete well-being and participation sustainability within the volleyball development
program at TVRI Medan Volleyball Club. Qualitative data was collected through document analysis,
interviews, and observations, while quantitative data was obtained using the Talent Development
Environment Questionnaire (TDEQ), the Athlete Burnout Questionnaire (ABQ), and indicators of training
attendance and athlete retention. The findings indicate that LTAD has been adopted within the club’s
development framework; however, its implementation remains partial and adaptive, largely influenced by
short-term competitive demands. The talent development environment was rated as good (M = 3.70), with
psychosocial support emerging as the strongest dimension, although the balance between challenge and
support requires further improvement. Athlete burnout was found to be at a moderate level (M = 2.58),
particularly in physical and emotional exhaustion, while training attendance was high and athlete retention
remained stable at 80% across three consecutive periods. These results contribute theoretically by
reinforcing context-sensitive evaluations of LTAD at the club level and practically by providing evidence-
based insights for designing more sustainable, athlete-centered, and long-term- oriented volleyball
development programs.
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INTRODUCTION

In the last five years, the development of accomplished athletes has increasingly been
understood as a complex and multidimensional long-term process, rather than simply an
accumulation of intensive training at a young age. The success of sustainable elite performance
is highly dependent on the alignment between the stages of training, biological maturity,
psychological readiness, and the quality of the coaching environment in which athletes develop
(Schlawe et al., 2025). Mismatches between training load and athlete developmental phases are
reported to contribute to an increased risk of injury, burnout, and performance stagnation,
especially in the transition phase from adolescence to adulthood (Impellizzeri et al., 2020). In this
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context, Long-Term Athlete Development (LTAD) is positioned as the main conceptual
framework that emphasizes the gradual, individual, and sustainable development of athletes.

Nevertheless, recent empirical findings suggest that the adoption of LTAD in sports
coaching practice is not always followed by consistent implementation. Till et al., (2022) revealed
that many sports organizations are adopting LTAD normatively, while day-to-day coaching
practices are still dominated by short-term achievement orientation, early selection, and premature
specialization. This condition creates a gap between the principles of long-term development and
the reality of coaching on the field, especially at the club level, as the closest coaching unit to
athletes. Thus, the main problem in LTAD does not lie in the conceptual strength of the model,
but in how the model is implemented and evaluated in the context of a real coaching organization.
The effective coaching environment is characterized by a consistent long-term vision,
coordination between coaches and stakeholders, and adequate psychosocial support (Kapoutzis
et al., 2024). In contrast, a coaching environment that emphasizes instant results and excessive
competitive pressure tends to hinder the long-term development of athletes (Endo et al., 2023).
These findings confirm that LTAD cannot be evaluated only through the structure of training
programs but must also consider the social and cultural contexts in which athletes develop.

Along with that, (Yang et al., 2024) reports that a process-oriented coaching environment
and long-term development are positively correlated with athlete retention and healthy
psychological adaptation. Athletes who thrive in an environment that supports autonomy and
long-term learning show more stable engagement than athletes who are in a coaching climate that
focuses on short-term outcomes (Alkasasbeh & Akroush, 2025). These findings strengthen the
argument that the quality of the coaching environment is an important mediator in the successful
implementation of LTAD. At the same time, the issue of athletes' mental health and well-being is
increasingly occupying a central position in contemporary sports science literature. Sankey et al.,
2023) affirms that the modern athlete coaching system must integrate mental health protection as
part of long-term development. Choi et al. (2020) found that athlete burnout is closely related to
an imbalance between training demands and psychosocial support in a coaching environment. In
the context of LTAD, these findings imply that the success of athlete development cannot be
measured solely through performance indicators, but also through the well-being and
sustainability of athlete participation.

In volleyball, the challenge of athlete development has become increasingly complex due
to tactical demands, positional specialization, and physical performance-based selection.
Sweeney et al., (2023) shows that biological maturity is often more influential than chronological
age in the assessment of young athletes' performance, thus potentially causing bias against athletes
who mature early. Morbée et al. (2024) added that volleyball coaching systems that
overemphasize short-term physical indicators risk hindering the development of athletes' long-
term potential. This condition is contrary to the LTAD principle which emphasizes
individualization, flexibility of stages, and opportunities for development for all athletes.
Although reputable international literature has developed extensively on LTAD, the athlete
development environment, and athlete well-being, research that empirically evaluates the
application of the LTAD model at the club level is still very limited, particularly in team sports
such as volleyball. Most previous research has focused on national systems, elite academies, or
conceptual studies and coaches' perceptions, so they have not provided an adequate picture of
how LTAD principles are operationalized in the day-to-day practice of club coaching. As a result,
there is still limited empirical understanding of the suitability between program design, the quality
of the coaching environment, and the development outcomes of athletes in a single coaching
organizational context.

This gap is becoming increasingly significant, given that clubs are a major arena for long-
term athlete development, especially in coaching systems in developing countries, but are
relatively underrepresented in reputable international literature. Without empirical evaluation at
the club level, the effectiveness of LTAD risks being understood only as a normative framework,
rather than as a development model tested in real practice. Therefore, research is needed that
systematically evaluates how the principles of LTAD are applied, modified, and faced with
challenges in the context of volleyball club coaching.
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Based on these gaps, this study aims to evaluate the application of the Long-Term Athlete
Development (LTAD) model in volleyball athlete coaching programs at TVRI Clubs. This study
is directed to assess the suitability of the structure and stages of the coaching program with the
principles of LTAD, examine the quality of the coaching environment that accompanies it, and
identify its implications for the development of athletes' performance and welfare. With a case
study approach, this research is expected to make a theoretical contribution in the form of
strengthening understanding of LTAD evaluation based on the club context, as well as practical
contributions in the form of evidence-based recommendations for managers and coaches in
designing sustainable volleyball athlete coaching programs.

METHOD

This study uses an evaluative case study with a mixed methods approach and a convergent
parallel design. This approach was chosen to comprehensively evaluate the suitability of the
application of the Long-Term Athlete Development (LTAD) model in the volleyball athlete
coaching program at the TVRI Medan Club, by integrating qualitative and quantitative data
simultaneously. This design allows for a balanced assessment of the structure of the coaching
program, the quality of the coaching environment, and the outcome of athlete development.

The research participants included volleyball athletes who were actively registered in the
TVRI Medan Club, coaches (heads and assistants), and club managers. Athletes are grouped
based on developmental stages relevant to the LTAD principles. The selection of participants is
carried out purposively to ensure the representation of roles and experiences in the coaching
program.

The data collection techniques in this study include qualitative data obtained through
document analysis such as training curriculum, annual periodization, competition schedule, and
athlete selection policies; semi-structured interviews with coaches and club managers to explore
the understanding, practice, and challenges of implementing LTAD; as well as structured
observation in training sessions to assess the suitability of coaching practices with LTAD
principles and the dynamics of coach-athlete interaction. Meanwhile, quantitative data was
collected through the Talent Development Environment Questionnaire (TDEQ) to assess the
quality of the coaching environment, the Athlete Burnout Questionnaire (ABQ) to measure athlete
burnout levels, as well as athlete development indicators such as training attendance and athlete
retention during the observation period.

Qualitative data were analyzed using thematic analysis by mapping findings to the main
principles of LTAD. Quantitative data were analyzed descriptively to describe the conditions of
the coaching environment and the welfare of athletes. The integration of qualitative and
quantitative data is carried out through triangulation and joint display analysis to obtain a
comprehensive evaluative understanding.

The validity of the data is maintained through triangulation of sources and methods, as well
as member checking on qualitative findings. This research was carried out with the consent of
participants (informed consent) and ensured the confidentiality and anonymity of data in
accordance with the ethical principles of the research.

FINDINGS AND DISCUSSION

Findings
Overview of participants and research context

This research involves athletes, coaches, and managers of the TVRI Medan Volleyball Club
as the subject of an evaluative case study. Participating athletes are active athletes who are
enrolled in the club's coaching program for one season of competition. Athletes are grouped based
on developmental stages that are relevant to the principles of Long-Term Athlete Development
(LTAD), starting from the basic development stage to the performance strengthening stage. In
addition to athletes, qualitative participants consist of head coaches, assistant coaches, and club
managers who are directly involved in the planning and implementation of coaching programs.
The research is carried out over an annual coaching cycle, allowing observations of program
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consistency, athlete engagement, and coaching environment dynamics in the medium term. The
context of the TVRI Medan Club as a national non-academy coaching club provides a realistic
picture of the implementation of LTAD at the club level, including limited resources, competition
demands, and achievement expectations.

Quality of coaching environment (TDEQ)

The quality of the athlete coaching environment was measured using the Talent
Development Environment Questionnaire (TDEQ). TDEQ scores are calculated based on the
average item score on each dimension of the coaching environment. The statistical analysis used
is descriptive, including mean values, standard deviations, and distribution of score categories.

Table 1. Descriptive analysis results of the Talent Development Environment Questionnaire
(TDEQ) score

Coaching Environment Dimensions Number Mean SD Category
of Items
Long-Term Development Focus 6 3,78 0,54 Good
Quality Preparation and Training 5 3,65 0,6 Good
Psychosocial Support Network 6 3,82 0,49 Good
Communication and Feedback 4 3,71 0,58 Good
Challenge—Support Balance 4 3,56 0,63 Enough
Total 25 3,7 0,47 Good

Note: N =30 subjects; Score using the Likert scale of 1-5

The results of the descriptive analysis showed that the quality of the coaching environment
of volleyball athletes was in the good category with a total average score of 3.70 + 0.47. The
psychosocial support dimension obtained the highest score (M = 3.82; SD = 0.49), while the
dimension of balance between challenge and support showed a comparatively lower score (M =
3.56; SD = 0.63) but still in the good category. These findings indicate that the coaching
environment has supported the development of athletes in the long term, although there is still
room for improvement in the adjustment aspect of training challenges.

Athlete burnout rate

ABQ (Athlete Burnout Questionnaire) is an instrument to measure the level of burnout in
athletes, including emotional and physical fatigue, decreased sense of achievement, and cynical
attitude towards sports. The goal is to help coaches and researchers understand the psychological
state of athletes and prevent performance declines.

Table 2. Calculation of athlete burnout score based on Athlete Burnout Questionnaire

(ABQ) ]
Number of Items Dimensional Average Score (Xd) Interpretation
5 2,85 Medium
5 2,6 Medium
5 2,3 Low
15 2,58 Medium

Based on the results of measuring athletes' burnout levels using the Athlete Burnout
Questionnaire (ABQ), it was obtained that in general athletes were at a moderate burnout level,
with a total burnout score of 2.58. This score is calculated from the average of the three main
dimensions of burnout, namely physical and emotional fatigue, decreased sense of achievement,
and devaluation of sports. These findings suggest that although athletes are still able to undergo
the process of training and competition, there are indications of psychophysical stress that needs
attention in the coaching system.

The physical and emotional fatigue dimensions showed the highest score compared to the
other dimensions, which were 2.85, which were in the medium category. This indicates that
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athletes are starting to feel fatigue due to the demands of training, competition, and performance
pressure that take place on a continuous basis. In the context of performance sports coaching,
physical and emotional fatigue often arises as a result of a high training load, a hectic competition
schedule, and a lack of adequate recovery time. This condition, if not managed properly, has the
potential to develop into more serious burnout and negatively impact athlete performance and
health.

The dimension of decreasing the sense of achievement obtained an average score of 2.60,
which was also in the medium category. This score reflects a feeling of dissatisfaction with the
athlete's training achievements and performance. Athletes may feel that the effort made is not
proportional to the results obtained, so doubts arise about their abilities. In the long run, this
condition can reduce the athlete's intrinsic motivation and commitment to the coaching process.
These findings show the importance of providing constructive feedback, setting realistic targets,
and strengthening psychological aspects in athlete development programs.

Meanwhile, the dimension of devaluation of sports showed the lowest score, which was
2.30, and was in the low category. This indicates that most athletes still have a positive attitude
towards the sport they are engaged in and have not shown a tendency to lose interest or meaning
in volleyball activities. The low score in this dimension is a relatively good indication, since the
devaluation of sport is often considered the most alarming indicator of burnout, given that its
impact can trigger a decrease in commitment and even a decision to quit competitive sport.

Thus, a total burnout score of 2.58 in the medium category indicates that athletes are in a
relatively vulnerable phase to burnout, but not yet at an alarming level. This condition provides a
warning signal for coaches and club managers to make preventive efforts through balanced
training load management, improving the quality of recovery, and creating a psychosocially
supportive coaching environment. In the framework of long-term coaching, these results confirm
the importance of a holistic approach that is not only performance-oriented, but also on the well-
being and sustainability of athletes' careers.

Indicators of athlete development: Attendance of training and retention

Athlete development indicators were analyzed through data on training attendance and
athlete retention during the observation period of one coaching season. The results of the analysis
showed that the attendance rate of athletes was in the high category, with most athletes having an
attendance rate above 80%. Athletes in the early stages of development show excellent attendance
rates, while a slight decrease in attendance is seen in advanced stage athletes, especially in periods
of intense competition.

Athlete retention is calculated based on a comparison of the number of athletes who remain
active until the end of the observation period to the number of athletes at the beginning of the
season. Athlete retention rates are relatively good, with only a small percentage of athletes
dropping out of coaching programs. The reason for the athletes' exit is mostly related to external
factors, such as education and employment, not because of dissatisfaction with the coaching
program. The attendance and retention indicators support TDEQ and ABQ's findings that the
coaching environment is relatively conducive and does not create undue pressure that drives
athlete dropout.

Athlete retention rate

Athlete retention rate is a measure of a team's or organization's ability to retain athletes to
continue training and competing on an ongoing basis. The goal is to assess athletes' satisfaction,
commitment, and career sustainability, as well as to be the basis for improving coaching and
psychological support programs.

Based on the table, the athlete retention rate in 2023, 2024, and 2025 shows the same value,
which is 80%. This indicates that most athletes are able to be retained by sports organizations
from year to year. The consistency of retention rates indicates the stability of the coaching
program, relatively good quality of training, and adequate managerial support. Although the
number of starting athletes differs each year, the proportion of athletes who survive remains
balanced. However, there are still 20% of athletes who do not survive, so it is necessary to further
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evaluate related to motivation factors, training load, psychological well-being, and athlete
satisfaction to increase retention in the future.

Table 3. Results of athlete retention rate calculation per period

Period of project Defensive Athlete (N t)  Defensive Athlete (N t)  Retention Rate (%)
2023 50 40 80%
2024 45 36 80%
2025 60 48 80%

Analysis of coaching program documents

Document analysis was carried out on the training curriculum, annual periodization,
competition schedule, and athlete selection policy. The results of the analysis show that
conceptually, the TVRI Medan Club coaching program document has adopted several main
principles of LTAD, such as the division of training stages based on age and emphasis on
mastering basic skills in the early stages.

Nevertheless, inconsistencies were found between the curriculum document and the
implementation of annual periodization. Although periodization is designed in stages, the tight
competition schedule leads to adjustments to training loads that tend to be reactive. In addition,
athlete selection policies still show a tendency to prioritize short-term physical performance, with
biological maturity considerations that have not been systematically documented.

These findings show that there is a gap between the design of LTAD-based coaching
programs and operational practices in the field, especially regarding the flexibility of stages and
individualization of training.

Semi-structured interviews with coaches and club managers

The results of interviews with coaches and club managers were analyzed using thematic
analysis, by mapping the main themes of LTAD principles. The analysis process yielded several
key themes, including understanding of LTAD, performance and competition pressures, training
load management, and resource limitations.

The trainer shows a fairly good understanding of the basic concepts of LTAD and the
importance of long-term development. However, they also revealed a dilemma between applying
the LTAD principles ideally and meeting the demands of short-term achievements, especially in
regional competitions. The club manager emphasized that limited resources and competition
schedules are the main challenges in maintaining the consistency of the implementation of LTAD.

The interview also revealed that the evaluation of the coaching program has not been
carried out in a systematic and structured manner. Evaluation is more based on the results of the
competition, not on the indicators of the athlete's long-term development.

Structured observation training session

Observation of training sessions was carried out to assess the suitability of coaching
practices with LTAD principles and the dynamics of coach-athlete interaction. The results of the
observation showed that the training sessions were generally well structured and emphasized the
mastery of basic techniques, especially in the younger age group.

Nevertheless, in the advanced group of athletes, observations showed an increased focus
on training outcomes and intensity, with relatively limited time for recovery and reflection on
learning. Coach-athlete interactions tend to be instructional, although verbal and motivational
support still looks pretty good.

These observational findings reinforce the results of interviews and document analysis,
which show a shift in orientation from long-term development to short-term performance
demands at certain phases of coaching.

Quantitative and qualitative data integration (Triangulation)
Quantitative and qualitative data integration is carried out through triangulation and joint
display analysis. TDEQ's results show that the quality of the coaching environment in the medium
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category is in line with qualitative findings that indicate the support of trainers and a fairly strong
basic program structure. However, lower scores on the external coordination and support
dimensions were consistent with the interview's findings regarding resource limitations and lack
of support systems.

Similarly, the relatively low to moderate level of athlete burnout is in accordance with the
results of observations and interviews that show that the coaching climate is still supportive,
despite the increase in fatigue during periods of intense training and competition. Good indicators
of athlete attendance and retention reinforce the interpretation that coaching programs have not
created excessive pressure that drives dropouts.

This triangulation shows that the implementation of LTAD at the TVRI Medan Club is at
a partial and adaptive stage, with strengths in the aspects of coach support and athlete
involvement, as well as weaknesses in the consistency of periodization, individualization of
training, and LTAD-based evaluation system.

Research validity and ethics

The validity of the data in this study was maintained through triangulation of sources and
methods, by comparing findings from questionnaires, documents, interviews, and observations.
In addition, member checking is carried out by confirming the results of qualitative findings to
coaches and club managers to ensure the accuracy of the researcher's interpretation.

This research was carried out by paying attention to the ethical principles of research. All
participants give informed consent, and the confidentiality of the participant's identity is
maintained using an anonymous code. The data collected is used solely for the purposes of
scientific research and reporting.

Based on the analysis of quantitative and qualitative data, it can be concluded that the
results of the study show that the LTAD model has been adopted in the coaching program of the
TVRI Medan Club, but its implementation is still partial and faces various practical challenges.
The coaching environment is relatively supportive of athlete development and welfare, but
consistency in the application of LTAD principles, particularly at the advanced stage and in the
context of competition, still requires reinforcement through systematic evaluation and structural
support.

Ease of reading and comprehension, findings are presented first, followed by discussion. It
should provide a concise and precise description of the experimental results, the interpretation,
and the conclusions that can be drawn. The Findings subtitle and Discussion subtitle are presented
separately. This section should occupy a minimum of 60% of the whole body of the article.

Discussion
Implementation of the Long-Term Athlete Development (LTAD) model at the club level

The results of the study show that the Long-Term Athlete Development (LTAD) model
has been adopted in the volleyball athlete development program at the TVRI Medan Club, but its
application is still partial and adaptive. These findings suggest that LTAD functions more as a
normative framework than as an operational guide that is applied consistently throughout the
development stages. Theoretically, these results support the view of Beaudoin et al. (2015) which
states that many sports organizations are adopting LTAD conceptually, but face difficulties in
integrating it into daily coaching practices.

In the perspective of LTAD, long-term athlete development demands alignment between
the stages of biological development, psychological readiness, and training load (Varghese et al.,
2022). However, the results of document analysis and observations show that there is a
discrepancy between the annual periodization planning and the actual implementation in the field.
The tight competition schedule encourages coaches to make reactive adjustments to the training
load, so that short-term achievement orientation is still sufficient dominant, especially in the
advanced athlete group (Lindsay & Spittle, 2024). This condition is contrary to the main principle
of LTAD which emphasizes stability, progressivity, and individualization of athlete development
(Lumintuarso et al., 2025).
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These findings reinforce the argument that the main challenge of LTAD lies not in the
conceptual strength of the model, but in the ability of coaching organizations to manage
competitive pressures and resource constraints. In the context of clubs, regional performance
demands, stakeholder expectations, and limited facilities and support personnel often limit the
ideal implementation of LTAD. Therefore, the implementation of LTAD at the club level needs
to be understood as an adaptive process that is heavily influenced by the structural context and
culture of the coaching organization (Millar et al., 2020).

Quality of the coaching environment as a supporting factor for LTAD

The results of the Talent Development Environment Questionnaire (TDEQ) measurement
showed that the quality of the athlete coaching environment at the TVRI Medan Club was in the
good category, with a total average score of 3.70. These findings indicate that the coaching
environment is relatively supportive of the long-term development of athletes, especially through
psychosocial support, communication, and a focus on long-term development. The psychosocial
support dimension obtained the highest score, which indicates the existence of a fairly positive
interpersonal relationship between athletes, coaches and the club environment (Lane, 2024).

Theoretically, these findings are in line with the model of the athlete coaching environment
put forward by (Yang et al., 2024), who emphasize that the quality of the coaching environment
is a key mediator of the success of athlete development in the long term (Earle et al., 2025). A
supportive environment, having a long-term vision, and providing effective communication and
feedback has been proven to increase athlete engagement and reduce the risk of dropout (Mazzetti
& Schaufeli, 2022). Thus, TDEQ's results support the literature that places the coaching
environment as a key element in the effectiveness of LTAD implementation (Gesbert et al., 2021).

Nevertheless, the balance dimension between challenge and support shows a relatively
lower score compared to the other dimensions. These findings indicate that the level of demands
of training and competition has not been fully adjusted to the capacity and developmental phase
of individual athletes. Theoretically, an imbalance between challenge and support has the
potential to inhibit long-term learning and increase the risk of psychological fatigue (Gongalves
& Matos, 2025). This shows that even though the coaching environment is relatively good, there
is still a need for improvement in the management of training demands to be more in line with
LTAD principles.

Athlete burnout in long-term development perspective

The results of the Athlete Burnout Questionnaire (ABQ) measurement showed that athletes
were at a moderate level of burnout, with a total score of 2.58. These findings provide an idea that
athletes are still able to undergo the process of training and competition, but have shown
indications of psychophysical stress that needs attention. Within the framework of LTAD, these
outcomes have important implications because athlete well-being is an integral component of
long-term development.

The physical and emotional fatigue dimensions showed the highest scores, which indicated
that the demands of training and competition exerted considerable pressure significant. These
findings are in line with the results of the research of Gustafsson et al. (2021) which shows that
physical and emotional fatigue is often the initial dimension of burnout in athletes in a
performance-oriented coaching environment. In the context of the TVRI Medan Club, this
pressure is likely related to the tight competition schedule and limited recovery time, as revealed
in the results of interviews and observations.

In contrast, the dimension of sports devaluation shows low scores, which indicates that
athletes still have a positive attachment and meaning to the sport of volleyball. Theoretically, this
condition is an important protective factor, as sports devaluation is often associated with athletes'
decision to exit the coaching system (Ma et al., 2025). Thus, even though athletes experience
fatigue, their commitment and sports identity are still relatively maintained.

These findings support Soker et al. (2025) that emphasizes the importance of integrating
mental health aspects in LTAD evaluation. The modern athlete coaching system is required to not
only pursue performance, but also maintain the psychological well-being of athletes as a

Copyright © 2026, author, e-ISSN 2442-8620, p-ISSN 0216-1370
681



Cakrawala Pendidikan: Jurnal Ilmiah Pendidikan, Vol. 45 No. 3, October 2026, pp.674-685

prerequisite for the sustainability of sports careers. Therefore, the results of the ABQ in this study
reinforce the argument that LTAD evaluation should include welfare indicators, not solely
technical performance indicators.

Athlete attendance and retention as an outcome of LTAD implementation

The results of the analysis showed that the attendance rate of athletes' training was in the
high category, with the majority of athletes having an attendance rate above 80%. In addition, the
athlete retention rate during the 2023-2025 period shows a consistent value of 80%. These
findings indicate that most athletes are able to be retained in the club's coaching system, despite
variations in the number of early athletes each period. High attendance and retention rates reflect
relatively stable athlete engagement, which is one of the indicators of the success of the coaching
environment within the LTAD framework (Till et al., 2022). Athletes who feel psychosocially
supported and see long-term development prospects tend to show a higher commitment to
coaching programs.

However, there are still about 20% of athletes who do not survive every period. The results
of the interviews show that external factors, such as educational and job demands, are the main
reasons for the athlete's exit. These findings suggest that athlete retention is not only influenced
by the quality of coaching programs, but also by the social and economic context of athletes. In
the context of LTAD, this emphasizes the importance of program flexibility, transition support,
and the integration of dual career planning for athletes.

Compared to previous studies, these findings are in line with the results of (Martinez-
Gonzalez et al., 2025) which found that a process-oriented coaching environment was positively
correlated with athlete retention. However, the consistency of the same retention rate over three
periods may also indicate stagnation in efforts to improve the sustainability of athlete
participation. Therefore, additional strategies are needed to reduce dropout rates, particularly
through academic support, schedule flexibility, and more intensive communication with athletes.

Integration of quantitative and qualitative findings in LTAD evaluation

The integration of quantitative and qualitative data through triangulation showed
consistency between the results of TDEQ, ABQ, and retention indicators with the findings of
interviews, observations, and document analysis. The coaching environment that is assessed as
good quantitatively is in line with qualitative findings regarding coach support and a fairly strong
basic program structure. However, the inconsistency of periodization and competitive pressures
that are revealed qualitatively are also reflected in burnout scores that are in the medium category.

Theoretically, these results reinforce the relevance of the CIPP evaluation model in
evaluating sports coaching programs (Aldapit & Suharjana, 2019). LTAD evaluations need to
include context, inputs, processes, and products in an integrated manner to provide a
comprehensive picture of program effectiveness (Till et al., 2022). The findings of this study show
that the implementation of LTAD in the TVRI Medan Club is in a transitional stage, with strengths
in the aspects of environmental support and athlete involvement, as well as weaknesses in the
consistency of periodization, individualization of training, and LTAD-based evaluation system.

Theoretical and practical implications

Theoretically, this research contributes to the development of the LTAD literature by
affirming the importance of empirical evaluation at the club level as the main coaching unit. These
findings broaden the understanding of the gap between the concept of LTAD and coaching
practices on the field, particularly in team sports such as volleyball. In addition, this study
confirms that indicators of the coaching environment and athlete welfare are an essential
component in the evaluation of LTAD success.

Practically, the results of this study provide implications for coaches and club managers to
strengthen the consistency of the application of the LTAD principle, especially in periodization
planning and training load management. Coaches need to integrate recovery strategies,
psychological feedback, and individual adjustments to prevent increased athlete burnout. Clubs
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are also advised to develop an internal evaluation system that focuses not only on competition
results, but also on indicators of long-term development and athlete well-being.

This discussion emphasizes that the implementation of LTAD at the TVRI Medan Club has
a positive foundation, but still needs structural and cultural strengthening in order to be able to
support the development of volleyball athletes that are sustainable, holistic, and long-term
oriented.

CONCLUSION

The evaluation reveals that the Long-Term Athlete Development (LTAD) model has been
partially adopted in the TVRI Medan Volleyball Club's program, yielding a supportive coaching
environment (TDEQ M=3.70), moderate athlete burnout (ABQ M=2.58), and stable retention
(80%), yet challenged by short-term competitive pressures, inconsistent periodization, and
suboptimal challenge-support balance. To enhance implementation, we recommend systematic
LTAD-aligned evaluations, individualized training adjustments with integrated recovery
protocols, strengthened psychosocial support to mitigate burnout particularly physical/emotional
exhaustion and flexible dual-career planning to boost retention beyond 80%, ultimately fostering
sustainable, athlete-centered volleyball development at the club level.
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