CHAPTER 1
INTRODUCTION

A. Background

Basketball is a high-intensity, intermittent team sport characterized by
frequent explosive actions such as sprinting, rapid changes of direction, jumping,
landing, and physical contact. At the elite level, performance outcomes are
strongly influenced by an athlete’s ability to generate high levels of lower-body
explosive power while maintaining neuromuscular control during dynamic and
unpredictable game situations. Actions such as rebounding, shot blocking, lay-ups,
dunking, and defensive close-outs depend heavily on vertical and horizontal force
production, efficient stretch—shortening cycle utilization, and precise movement

control (Cormie et al., 2021).

Lower-body explosive power is widely recognized as a critical physical
determinant of basketball performance. Elite basketball athletes may perform
more than 40—70 maximal or near-maximal jumps per game, often under fatigue
and defensive pressure. However, explosive power alone is insufficient to ensure
optimal performance and injury resilience. The ability to control force production
and absorption—referred to as control skills—is equally essential. These include
landing mechanics, dynamic balance, joint stability, and intermuscular

coordination, particularly at the hip, knee, and ankle joints (Hewett et al., 2022).

Recent performance and injury surveillance data indicate that elite
basketball athletes face a high incidence of lower-extremity injuries, particularly
anterior cruciate ligament (ACL) injuries, patellar tendinopathy, ankle sprains,
and stress-related conditions. Many of these injuries are associated not only with
inadequate strength or power but also with deficits in neuromuscular control,
movement quality, and force attenuation capacity (Bahr et al., 2023).
Consequently, contemporary basketball conditioning paradigms emphasize the
integration of power development and movement control rather than treating them

as separate physical qualities.



Traditional training models in basketball have often prioritized maximal
strength and plyometric exercises to enhance explosive performance. While such
approaches are effective in increasing jump height and sprint performance,
emerging evidence suggests that power gains achieved without adequate control
training may increase biomechanical risk during high-velocity movements
(Suchomel et al., 2022). This highlights the need for a structured and sport-
specific training model that systematically integrates lower-body explosive power

with control skills to enhance performance while reducing injury risk.

Explosive power refers to the ability to generate maximal force in minimal
time and is commonly assessed through measures such as countermovement jump
(CMJ), squat jump, drop jump, and reactive strength index (RSI). In elite
basketball athletes, superior lower-body power has been consistently associated
with improved vertical jump performance, faster acceleration, and enhanced

change-of-direction ability (Loturco et al., 2021).

Biomechanically, basketball-specific explosive movements rely heavily on
the stretch—shortening cycle (SSC), which allows muscles and tendons to store
and release elastic energy efficiently. Effective SSC utilization requires not only
muscular strength but also precise timing, stiffness regulation, and intersegmental
coordination. Elite athletes demonstrate superior neuromuscular efficiency,
enabling them to produce high impulse forces while minimizing energy loss

(McMahon et al., 2023).

However, explosive actions in basketball are rarely performed in isolation
or under ideal conditions. Players must often jump off one leg, land
asymmetrically, decelerate rapidly, or change direction immediately after landing.
These complex demands necessitate a training approach that extends beyond
traditional bilateral power exercises to include unilateral, multiplanar, and

reactive training modalities.

Control skills encompass an athlete’s ability to stabilize joints, maintain
postural balance, and regulate force during both propulsion and deceleration
phases of movement. In basketball, these skills are crucial during landing from

rebounds, defensive slides, cutting maneuvers, and contact situations. Poor



control during these actions has been linked to excessive joint loading and
compromised movement efficiency (Dos’Santos et al., 2022).

Neuromuscular control involves coordinated activation of agonist and
antagonist muscle groups, proprioceptive acuity, and central nervous system
integration. Elite basketball athletes must rapidly adapt to external perturbations
such as opponent contact or ball trajectory changes, requiring highly refined

motor control strategies (Myer et al., 2021).

Recent research emphasizes the concept of “force control”—the ability to
apply the right amount of force at the right time and direction. This is particularly
relevant in basketball, where excessive force production without control may
result in inefficient movement patterns or injury. Therefore, control skills training
should be considered a fundamental component of power development rather than

a supplementary element.

Despite advances in sports science, many existing training programs for
basketball still adopt fragmented approaches, separating strength training,
plyometrics, and balance exercises into isolated components. Such
compartmentalization may fail to reflect the integrated nature of basketball

movement patterns.

Moreover, a substantial portion of the literature focuses on youth or sub-
elite populations, with limited emphasis on elite basketball athletes who present
distinct physiological and biomechanical characteristics. Elite athletes often
operate closer to their performance ceiling, necessitating more precise and

individualized training models (Bishop et al., 2022).

Another limitation is the lack of periodized frameworks that align
explosive power and control skill development with competitive demands across
a season. Without appropriate progression and integration, training interventions

may yield short-term gains but lack long-term transfer to on-court performance.

The modern game of elite basketball has undergone a rapid evolution
characterized by increased tempo, greater physical contact, and heightened
athletic demands. Contemporary elite players are required to execute repeated
high-intensity actions such as maximal vertical jumping, rapid decelerations,

cutting maneuvers, and asymmetric landings under conditions of fatigue and



cognitive pressure. These demands place exceptional stress on the lower
extremities, making lower-body explosive power a decisive determinant of
competitive success. However, recent evidence suggests that performance
enhancement in elite basketball can no longer be pursued through explosive
power development alone, as the ability to control and absorb force has become
equally critical for both performance efficiency and injury resilience (Cormie et

al., 2021; McMahon et al., 2023).

Despite significant advancements in strength and conditioning practices,
elite basketball continues to demonstrate a high prevalence of non-contact lower-
extremity injuries, particularly involving the knee and ankle joints.
Epidemiological data indicate that injuries such as anterior cruciate ligament
rupture, patellar tendinopathy, and recurrent ankle sprains remain persistent even
among athletes with high strength and power profiles (Bahr et al., 2023). This
trend highlights a fundamental limitation in current training paradigms, where the
development of force-generating capacity often outpaces the development of
neuromuscular control and movement quality. As a result, athletes may possess
the physical capacity to generate high forces but lack the control mechanisms

necessary to apply and attenuate these forces safely during sport-specific actions.

Lower-body explosive movements in basketball are rarely performed
under stable, bilateral, or predictable conditions. Instead, elite players frequently
jump and land unilaterally, change direction rapidly, and respond to external
perturbations such as opponent contact or unexpected ball trajectories. These
scenarios demand not only high power output but also precise intermuscular
coordination, joint stabilization, and proprioceptive control. Research in recent
years has emphasized that deficiencies in force absorption and landing control are
strongly associated with excessive joint loading and elevated injury risk,
particularly during high-velocity deceleration tasks (Dos’Santos et al., 2022).
Consequently, the effectiveness of explosive power training must be evaluated not
only by output measures such as jump height but also by the athlete’s ability to

regulate force during complex movement patterns.



A critical issue within existing basketball conditioning literature is the
fragmented nature of training models. Strength development, plyometric training,
balance exercises, and injury-prevention interventions are frequently implemented
as separate components rather than as integrated elements of a unified motor
system. While each component may be effective in isolation, this reductionist
approach fails to reflect the ecological and neuromuscular realities of elite
basketball performance. Recent studies have argued that training adaptations are
highly task-specific and that isolated improvements in physical qualities may not
transfer effectively to competition unless they are developed within integrated,

sport-relevant contexts (Bishop et al., 2022; Suchomel et al., 2022).

Furthermore, much of the existing empirical evidence informing current
practice is derived from youth, collegiate, or recreational athlete populations. Elite
basketball athletes represent a distinct population with unique neuromuscular
characteristics, training histories, and adaptive ceilings. At this level, marginal
inefficiencies in movement control or force application can result in
disproportionate performance decrements or injury consequences. However, there
remains a scarcity of research specifically addressing how lower-body explosive
power and control skills should be systematically integrated within a structured

training model for elite basketball athletes (Myer et al., 2021).

The concept of neuromuscular control has gained increasing attention in
recent years, particularly in relation to injury prevention. However, control skills
should not be viewed solely as a protective mechanism. Emerging evidence
indicates that superior movement control enhances performance by improving
force transmission efficiency, reducing energy leaks, and enabling athletes to
maintain technical proficiency under fatigue (Hewett et al., 2022). From this
perspective, explosive power and control skills are not opposing qualities but
complementary components of elite athletic performance. Failure to integrate
these components may limit the transfer of training gains to actual game
performance.

Given the increasing physical intensity of elite basketball and the

persistent burden of lower-limb injuries, the absence of an integrated, evidence-

based training model represents a critical gap in both scientific knowledge and



applied practice. Coaches and practitioners are often required to rely on
experiential judgment or fragmented methodologies when designing training
programs, which may lead to inconsistent outcomes and heightened injury risk.
This gap underscores the urgency for research that systematically examines how
lower-body explosive power and control skills can be developed concurrently
within a coherent, sport-specific framework.

Therefore, the present study is urgently needed to develop and evaluate a
training model that integrates lower-body explosive power and control skills
specifically for elite basketball athletes. By aligning biomechanical principles,
neuromuscular adaptations, and sport-specific movement demands, this research
seeks to provide a scientifically robust framework capable of enhancing
performance while mitigating injury risk. The findings of this study are expected
to contribute meaningfully to the advancement of strength and conditioning
science and to inform evidence-based practice within elite basketball performance

environments.

B. Research Restrictions

The first research restriction of this study relates to the population
characteristics. The investigation is limited exclusively to elite basketball athletes
who are actively competing at professional or national-level leagues. As a result,
the findings of this research cannot be generalized to youth, recreational,
collegiate, or sub-elite basketball players, whose physiological profiles, training
histories, and neuromuscular adaptations differ substantially from those of elite
athletes. The specificity of this population, while essential for addressing high-
performance demands, inherently restricts the external validity of the training

model when applied beyond elite basketball contexts.

The second research restriction concerns the focus on lower-body physical
qualities, specifically explosive power and control skills. This study does not
examine upper-body performance, tactical decision-making, psychological factors,
or technical skill execution with the ball, all of which also contribute to overall
basketball performance. By isolating lower-body neuromuscular adaptations, the

research prioritizes biomechanical and physical performance outcomes, thereby



limiting the scope of conclusions regarding holistic game performance.
Consequently, improvements observed through the proposed training model
should be interpreted within the context of lower-body functional performance

rather than overall basketball competency

C. Problem Formulation
Based on the background and research restrictions that have been stated

above, the problem formulations in this study are:

1. How is to develop the lower-body explosive power training model for elite
basketball athletes?

2. How appropriate is the lower-body explosive power training model for elite
basketball athletes?

3. Is the training model effective for lower-body explosive power training for
elite basketball athletes?

D. Research Objectives

The objectives ofthis study are as follows :

1. To develop an appropriate and sport-specific training model for lower-body

explosive power and control skills in elite basketball athletes.

2. To evaluate the effectiveness of the developed training model in improving

lower-body explosive power and control skills in elite basketball athletes

E. State the Art

Over the past five years, research on physical performance in elite
basketball has demonstrated a clear shift from isolated strength and power
assessments toward a more integrated understanding of neuromuscular
performance and movement control. Contemporary studies consistently identify
lower-body explosive power as a fundamental determinant of elite basketball
performance, particularly in actions such as rebounding, shot blocking,
acceleration, and change of direction. Measures derived from countermovement
jumps, drop jumps, and force-time characteristics have been shown to
differentiate elite players from sub-elite and developmental athletes, highlighting

the importance of rapid force production and efficient stretch—shortening cycle
7



utilization in high-level basketball competition (Cormie et al., 2021; McMahon et
al., 2023).

Recent profiling studies in professional basketball have emphasized that
elite athletes exhibit not only superior peak power outputs but also enhanced force
application strategies, including greater impulse generation and more efficient
eccentric—concentric transitions during jumping tasks. These findings suggest that
explosive power in elite basketball is not solely a function of maximal strength
but is closely linked to neuromuscular coordination and timing (Loturco et al.,
2021). Consequently, research has increasingly advocated for training approaches

that target both force magnitude and force application quality.

Alongside performance enhancement, a substantial body of recent
literature has focused on neuromuscular control and its relationship to injury risk
and movement efficiency. Studies examining landing mechanics, deceleration
ability, and dynamic balance have demonstrated that deficits in lower-body
control are associated with excessive joint loading and reduced performance
consistency during high-velocity tasks common in basketball, such as cutting and
single-leg landings (Dos’Santos et al., 2022). Importantly, these control-related
deficits have been observed even in athletes with high strength and power levels,
indicating that neuromuscular control represents a distinct and critical

performance quality.

Intervention-based research has provided further insight into the value of
integrating explosive power training with control-oriented exercises. Recent
experimental studies have shown that programs combining plyometric training
with unilateral, multidirectional, and balance-focused drills result in greater
improvements in functional performance measures than traditional power training
alone (Hewett et al., 2022). These findings support the notion that control skills
enhance the transfer of power gains to sport-specific movements by improving

force absorption, joint stability, and intermuscular coordination.

Despite these advances, much of the existing research remains limited in
scope. Many studies investigate either explosive power or neuromuscular control

independently, rather than examining their interaction within a unified training



framework. Furthermore, a significant proportion of intervention studies have
been conducted in youth, collegiate, or mixed-sport populations, limiting their
applicability to elite basketball athletes who possess distinct physiological
adaptations and training histories (Myer et al., 2021). At the elite level, where
performance margins are minimal, fragmented training approaches may fail to

produce meaningful competitive advantages.

Recent reviews in strength and conditioning science have highlighted the
need for integrative training models that reflect the complex and dynamic
demands of team sports. Such models emphasize the concurrent development of
strength, power, and control within sport-specific contexts, rather than linear or
compartmentalized programming structures (Suchomel et al., 2022; Bishop et al.,
2022). However, despite these theoretical advancements, there remains a lack of
empirically validated training models specifically designed to integrate lower-

body explosive power and control skills in elite basketball athletes.

In summary, state-of-the-art research over the past five years supports the
critical role of lower-body explosive power and neuromuscular control in elite
basketball performance. While evidence increasingly acknowledges the
interdependence of these qualities, there is a clear gap in the literature regarding
structured, basketball-specific training models that systematically integrate power
and control development. Addressing this gap represents a significant opportunity
to advance both scientific understanding and applied practice in elite basketball

performance training, thereby providing the foundation for the present study
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F. Research Road Map

This research is part of the research conducted in the previous year.

Therefore, a research road map is needed. With the road map, it can help the

direction and target to be achieved from the research conducted. The following is

a road map of the research to be carried out

@2026

@2025

1. Expert
judgement
2[%_5 2. Field trial
1. Related 3. Revision
Research 4. Product
2. Schoal effectiveness
observation in test
the field
3. Development
research Figure. 1.1:
planning Research Road Map

4, Product draft
development

1. Dissertasion

2. Learning
model

3, Hand book
4, Publication
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