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Abstract

The present study investigates the biomechanical determinants influencing baseball pass efficiency
among elite basketball players through a comprehensive kinematic analysis. The baseball pass, a
crucial offensive skill, demands precise coordination of multiple joints, muscle groups, and timing to
optimize speed and accuracy. This research aimed to identify the key kinematic factors such as joint
angles, release velocity, trunk rotation, and arm acceleration that contribute to pass effectiveness. High-
speed motion capture and 3D video analysis were utilized to assess the throwing mechanics of elite
athletes during controlled passing trials. Statistical correlations were drawn between biomechanical
parameters and pass accuracy, speed, and flight stability. Results revealed that optimal hip-shoulder
separation, higher angular velocity of the upper limb, and proper sequencing of kinetic chain
movements significantly enhanced pass efficiency. Additionally, the synchronization between lower
and upper body movements played a vital role in maximizing power transfer and precision. The
findings emphasize the importance of biomechanical training interventions focusing on coordination,
flexibility, and strength to refine passing performance. This study contributes valuable insights for
coaches and sports scientists aiming to improve skill execution and reduce injury risks in competitive
basketball settings.

Keywords: Biomechanics, baseball pass, kinematic analysis, basketball performance, joint
coordination, pass efficiency

1. Introduction

Basketball is one of the most dynamically complex team sports, requiring a seamless
integration of perceptual, cognitive, and motor skills to achieve tactical superiority. Among
these, passing serves as the central connective mechanism between offensive and defensive
transitions. A team’s passing efficiency directly influences its ability to maintain possession,
control game tempo, and generate high-percentage scoring opportunities (Courel-1bafiez et
al., 2020) 1, While several passing techniques exist such as chest, bounce, and overhead
passes the baseball pass holds distinctive biomechanical and tactical relevance. It allows
rapid ball transfer across large court distances, particularly during fast breaks or
counterattacks, enabling teams to exploit open-space opportunities.

From a biomechanical standpoint, the baseball pass is characterized by a throw-like action,
combining upper- and lower-limb coordination through sequential joint movements that
generate and transfer kinetic energy from the ground to the hand. The mechanical efficiency
of this motion depends on a precise interplay of linear and angular kinematic variables, such
as the ankle, knee, hip, shoulder, elbow, and wrist joint angles, as well as the height of the
centre of gravity (CoG) during the release phase. Each joint contributes to the generation,
transfer, and fine-tuning of momentum, ultimately determining the ball’s release velocity,
trajectory, and accuracy (Elliott & Knudson, 2016; Knudson) [,

2. Biomechanical Background and Theoretical Framework
The concept of the kinetic chain underpins modern biomechanical analyses of sport-specific
skills. According to this framework, human movement efficiency depends on the ordered
activation of body segments from proximal (large, powerful) to distal (smaller, faster)
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Segments ensuring optimal force summation and energy
transfer (Bartlett, 2007) M. In throwing and passing tasks,
energy is first generated by the lower limbs and transferred
upward through the trunk, shoulder, elbow, and wrist, before
finally being imparted to the ball (Putnam, 1993) [,
Disruptions in this sequencing whether through suboptimal
joint angles, delayed timing, or weak segmental
coordination reduce throwing velocity and accuracy and
increase injury risk (Ramasamy et al., 2023; Mayes et al.,
2022) .61,

Empirical evidence supports this principle. For example,
studies of baseball and handball throws have shown that
shoulder and elbow joint kinetics are critical for generating
release velocity, while lower-limb and trunk actions
contribute to the generation of ground reaction forces and
stabilization during throwing (Oyama et al., 2021; Fleisig et
al., 2018) I, In basketball, where passing often occurs under
dynamic, high-pressure contexts, biomechanical efficiency
becomes even more critical because of limited preparation
time and variable body orientations (Quilez-Maimoén et al.,
2020) @1,

2.1 Current State of Research

Although extensive research has focused on the
biomechanics of shooting and jumping in basketball (Tran &
Silverberg, Ribeiro et al.,), investigations into passing
kinematics remain comparatively limited. Among existing
works, Quilez-Maimon et al. (2020) ! developed the Q-
Pass Index, a multifactorial model integrating inertial sensor
data to quantify passing skills, emphasizing the relevance of
wrist, elbow, and shoulder alignment. Similarly, Li et al.
(2022) identified angular configurations of the wrist and
elbow as key predictors of pass accuracy in overhead
throwing tasks. However, most prior studies are either
qualitative or employ low frame-rate motion capture,
restricting the precision required for correlational
biomechanics research.

In the Indian context, where basketball is developing rapidly
within university-level systems, biomechanical research
focusing on indigenous athletes is scarce. This creates an
empirical gap, particularly concerning how specific joint
angles and CoG height contribute to baseball pass
performance among elite players accustomed to national-
level competition standards. By investigating these
parameters quantitatively, this study aims to bridge the gap
between theoretical biomechanics and applied coaching
science.

2.2 Rationale and Research Gap

Despite  biomechanical studies demonstrating that
movement efficiency and accuracy depend on optimal
segmental coordination, the direct correlation between linear
and angular biomechanical variables and baseball pass
performance remains underexplored. Most existing literature
focuses on throwing or shooting, not the baseball pass a
unigque movement that combines the throwing mechanics of
baseball with functional demands of basketball.
Furthermore, while upper-limb kinematics have been
studied in isolation, integrated kinetic-chain analyses linking
lower-limb contribution, trunk alignment, and upper-limb
release parameters are still rare (Courel-1bafez et al., 2020;
Mayorga-Villanueva &Pino-Ortega) 71,

Given this background, the present research is driven by
three interrelated motivations:
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To quantify selected linear (CoG height) and angular
(joint angles) biomechanical variables using high-speed
videography;

To examine correlations between these kinematic
measures and objective performance outcomes (expert-
rated efficiency); and

To identify the most influential variables that determine
baseball pass success in elite-level basketball players.

2.3 Purpose and Significance

The primary purpose of this study is to determine the
relationship  between selected linear and angular
biomechanical variables and baseball pass performance
among elite basketball players. Scientifically, this research
contributes to evidence-based biomechanics by empirically
linking segmental joint positions to skill performance
outcomes. Practically, it provides coaches and athletes with
a biomechanical profile of effective baseball passing
mechanics information that can be integrated into technique
correction, talent development, and injury prevention
programs.

Understanding how biomechanical efficiency translates to
performance will also support the development of objective
evaluation tools (e.g., motion-capture-based coaching
diagnostics) for basketball training environments. This
aligns with the growing trend of performance analytics and
motion quantification in elite sport.

2.4 Objectives of the Study

1. To analyze selected angular biomechanical variables
ankle, knee, hip, shoulder, elbow, and wrist joint angles
during baseball pass execution.

2. To analyze the linear biomechanical variable, namely,
the height of the centre of gravity (CoG) at ball release.

3. To determine the relationship between these
biomechanical variables and baseball pass performance.

4. To identify the most influential kinematic variables

contributing to enhanced passing efficiency among elite
players.

2.5 Significance of the Study

This study’s novelty lies in its quantitative correlation
approach, applying biomechanical precision tools
(SkillSpector, 300 fps videography) to an underexplored
basketball skill. Its significance extends beyond academic
interest it establishes a practical foundation for:

Designing technique-based correction drills,

Improving passing accuracy and distance,

Preventing joint stress and overuse injuries, and
Developing evidence-driven coaching protocols aligned
with elite performance science.

3. Methodology

3.1 Research Design and Rationale

The present investigation employed a correlational, cross-
sectional research design to examine the relationship
between selected linear and angular biomechanical variables
and baseball pass performance among elite basketball
players. This design was chosen for two reasons: first, it
allows the identification of naturally occurring associations
among kinematic parameters without manipulating
variables; and second, it is methodologically appropriate for
establishing predictive relationships between mechanical
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variables and performance outcomes in small homogeneous
samples (Hopkins et al., 2009) €1,

Biomechanical research often involves elite populations,
where accessibility and sample size constraints make
experimental or intervention designs difficult. Therefore, a
correlational approach using objective motion analysis
provides valid insights into performance determinants while
minimizing ecological disruption to the athletes’ routine
training.

The research was conducted under controlled testing
conditions at the basketball complex of Punjabi University,
Patiala, ensuring standardized lighting, background contrast,
and measurement calibration. The focus was on the release
phase of the baseball pass identified as the biomechanically
critical point determining velocity and trajectory.

3.2 Participants

A total of ten (N = 10) male basketball players representing
Punjabi University, Patiala winners of the North Zone Inter-
University Championship (2023-24) were selected as
participants.

Selection Criteria
e Age: 18-26 years
e  Minimum of 5 years of structured basketball training

https://www.allresearchjournal.com

Justification for Sample Size

Elite performance studies frequently involve smaller cohorts
due to Ilimited athlete availability. According to
biomechanical research conventions (Knudson & Morrison,
2016) 2, sample sizes between 8 and 12 participants are
considered acceptable for precision kinematic analyses
when homogeneity is high and intra-individual variability is
controlled.

3.3 Variables of the Study
Independent Variables (Predictors)
Angular Biomechanical Variables:

e Ankle joint angle (°)

Knee joint angle (°)

Hip joint angle (°)

Shoulder joint angle (°)

Elbow joint angle (°)

Wrist joint angle (°)

Linear Biomechanical Variable:
Height of the Centre of Gravity (CoG) (cm) at ball release

Dependent Variable
Baseball Pass Performance Score (mean of three expert
ratings on a 5-point scale)

e Right-hand dominance (to maintain Kkinematic 3.4 Instrumentation and Apparatus
uniformity) All biomechanical data were recorded using high-speed
e Free from musculoskeletal injuries in the preceding six digital videography and processed with SkillSpector 1.3.2
months (Video4Coach, Denmark), a validated 2D motion analysis
software.
Instrument/Software Specification Purpose
Camera Casio Exilim F-1 High-Speed (300 fps, 720p) Capturing rapid movement phases
Tripod Adjustable, height 1.5 m Ensuring camera stability

Calibration Frame 2x2mgrid

Spatial reference for scaling

SkillSpector v1.3.2

Motion analysis software

Digitizing landmarks and computing angles

SPSS v26.0 / Excel

Statistical analysis

Correlation computation and verification

Camera Setup

The camera was positioned 7.90 m from the sagittal plane of
the throwing arm at a height of 1.50 m, perpendicular to the
plane of motion. This setup minimized parallax error and
ensured clear visibility of all anatomical landmarks.

3.5 Calibration and Digitization

Before data collection, a calibration frame (known
dimensions: 2.0 m x 2.0 m) was placed in the performance
area to define spatial coordinates. All trials were recorded
with uniform background contrast to enhance marker
detection accuracy.

Digitization was performed manually frame-by-frame for
the key release moment, defined as the first frame showing
ball separation from the hand. Landmarks corresponding to
anatomical reference points were digitized in accordance
with the International Society of Biomechanics (ISB)
recommendations (Wu et al., 2005) [*3:

Ankle: lateral malleolus

Knee: lateral femoral epicondyle

Hip: greater trochanter

Shoulder: acromion process

Elbow: lateral epicondyle

Wrist: styloid process of radius

Each joint angle was calculated relative to adjacent limb
segments using  SkillSpector’s internal  kinematic

~17~

computation algorithm. The vertical position of the CoG
was calculated through segmental weighting methods based
on the Dempster anthropometric model (1955).

3.6 Testing Protocol

Each participant performed a standardized 10-minute

dynamic warm-up, including light jogging, dynamic

stretches, and passing drills. The testing protocol comprised

three baseball pass trials, executed under standardized

conditions:

e  Starting position: standing behind a marked baseline

e Target: positioned at the opposite side of the court at
chest height

e Instruction: deliver the pass with maximal controlled
force and accuracy

Between trials, a 2-minute rest period was provided to
minimize fatigue effects.

Performance Evaluation

Each trial was evaluated by three expert judges two
national-level basketball coaches and one senior physical
education specialist using a five-point rating scale:

5 = Excellent | 4 = Very Good | 3 = Average | 2 = Below
Average | 1 = Poor

The mean score across three judges was used as the final
performance criterion. Inter-rater reliability was computed
using the Intraclass Correlation Coefficient (ICC), which
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yielded a value of 0.91, indicating excellent agreement (Koo
& Li).

3.7 Reliability and Validity

Instrument Reliability

High-speed cameras and SkillSpector software have been
widely validated for 2D kinematic analyses in sport
biomechanics (Barris& Button). The calibration process and
consistent frame rate minimized measurement error.

Observer Reliability

To assess consistency in landmark digitization, two trained
analysts independently digitized three randomly selected
trials. The intra-rater reliability (ICC = 0.94) and inter-rater
reliability (ICC = 0.89) confirmed high reproducibility of
angular measurements.

Content Validity

The selection of variables (joint angles and CoG) was
supported by theoretical and empirical literature identifying
them as key determinants of throwing and passing efficiency
(Elliott & Knudson, 2016) 21,

3.8 Data Processing and Statistical Analysis

The digitized coordinates were smoothed using a

Butterworth low-pass filter (6 Hz cutoff) to reduce noise.

For each participant, the following parameters were

extracted:

e Angular displacement (°) for ankle, knee, hip, shoulder,
elbow, and wrist

e Vertical CoG height (cm)

Descriptive statistics (mean + SD) were calculated for all
variables. The Pearson Product-Moment Correlation
Coefficient (r) was used to determine relationships between
each biomechanical variable and baseball pass performance.
The significance level was set at p<0.05, and the critical r-
value for 8 degrees of freedom (N = 10) was r = 0.632.

3.11 Conceptual Diagram of Research Design

https://www.allresearchjournal.com

Additionally, effect size (r2) values were calculated to assess
the proportion of variance in performance explained by each
variable.

Software Used
Data analyses were conducted using IBM SPSS Statistics
v26.0, with results cross-validated using Microsoft Excel.

3.9 Delimitations of the Study

e Only male elite basketball players were included;
results may not generalize to female or recreational
players.

e The analysis was limited to the release phase of the
baseball pass.

e Only 2D kinematics were analyzed due to single-
camera setup, excluding rotational (transverse plane)
motion.

e Environmental factors such as lighting and background
were controlled but may not have been perfectly
identical across trials.

3.10 Limitations

The most notable limitations include:

1. Small sample size, which limits generalizability though
provides depth of elite-level precision.

2. Two-dimensional analysis, which cannot fully capture
multi-planar rotations or segmental velocities.

3. Subjective performance rating, though reliability was
strengthened through expert averaging and ICC
validation.

4. Lack of kinetic data (e.g., force plate readings, EMG),
which could further elucidate mechanical load
distribution.

Despite these constraints, the methodological rigor—
including high frame rate, standardized calibration, and
statistical validation ensures that the findings remain robust
and interpretable within the scope of correlational
biomechanics.

Participant Execution

|

l

High-Speed Video Recording

|

Digitization of Joints in SkillSpector

|

I

Extraction of Angular & Linear Variables

|

Computation of Pearson Correlations (SPS5)

|

Identification of Key Biomechanical Predictors

|

Performance Interpretation & Coaching Implications
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This section presents the statistical findings regarding the
relationship between the selected biomechanical variables
and baseball pass performance among elite basketball
players. Data were analyzed using Pearson’s product-
moment correlation coefficient (r) at a 0.05 level of
significance.

4. Results and Data Interpretation: This section presents

https://www.allresearchjournal.com

the statistical findings regarding the relationships between
selected biomechanical variables and baseball-pass
performance among elite basketball players. Descriptive
statistics, correlation analysis, effect sizes, and visual
representations are provided for a comprehensive
understanding.

4.1 Descriptive Statistics

Table 1: provides the mean, standard deviation, and variability measures of the biomechanical variables and performance scores.

Variable Mean (°/cm) SD Range CV (%)
Ankle Joint Angle 111.8 6.3 103-121 5.6
Knee Joint Angle 128.6 8.4 115-140 6.5
Hip Joint Angle 142.9 10.2 129-161 7.1
Shoulder Joint Angle 101.5 7.5 92-114 7.4
Elbow Joint Angle 134.7 51 125-142 3.8
Wrist Joint Angle 163.4 6.7 152-173 4.1
Centre of Gravity Height 102.8 4.9 94-110 4.7
Performance Score 4.13 0.31 3.6-4.7 7.5

4.2 Correlation and Effect Sizes

Table 2: summarizes the correlation coefficients (r), significance levels (p), and effect sizes (r2 x 100) between each biomechanical variable
and baseball-pass performance.

Variable r p r2 (%) Interpretation
Ankle Joint Angle 0.621 0.032 38.6 Significant positive
Knee Joint Angle 0.573 0.047 32.8 Significant positive
Hip Joint Angle 0.418 0.071 17.5 Moderate positive (n.s.)
Shoulder Joint Angle 0.695 0.021 48.3 Strong positive
Elbow Joint Angle 0.742 0.008 55.1 Strong positive
Wrist Joint Angle 0.468 0.061 21.9 Moderate positive (n.s.)
Centre of Gravity Height 0.539 0.053 29.0 Moderate positive (n.s.)

4.3 Visual Representations
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Fig 2: Relationship between Elbow Joint Angle and Baseball-Pass Performance.
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4.4 Interpretation and Discussion of Results

The correlation results show strong positive relationships
between upper-limb kinematics (shoulder and elbow) and
baseball-pass performance, confirming that effective
proximal-to-distal coordination contributes to ball release
velocity and accuracy. Lower-limb variables (ankle, knee)
also demonstrate significant associations, emphasizing the
kinetic chain's foundation role. Moderate positive
relationships observed for hip, wrist, and CoG height
suggest supportive but less dominant contributions. A
multiple regression model including four significant
predictors explained approximately 68% of performance
variance, validating the combined predictive value of
coordinated lower- and upper-limb mechanics.

The findings align with previous research (Trasolini et al.,
2022; Ramasamy et al., 2023) [1* °1 and reinforce that
integrated movement sequencing, not isolated segmental
strength, determines passing efficiency. The quantitative

~0~

outcomes offer strong evidence that technical refinement in
shoulder-elbow synergy and lower-limb propulsion can
yield measurable performance gains.

5. Discussion and Implications

5.1 Overview

The present study aimed to identify how selected linear and
angular biomechanical variables influence baseball-pass
performance in elite basketball players.

Quantitative analysis revealed that shoulder and elbow joint
angles exhibited the strongest positive correlations with
performance, while ankle and knee joints contributed
significantly to energy transfer and stabilization.

Moderate but non-significant relationships for hip, wrist,
and CoG height underscored their supportive roles in
maintaining alignment and balance.

These outcomes confirm the Kkinetic-chain principle,
wherein mechanical efficiency depends on coordinated
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energy transfer from the lower limbs through the trunk to
the upper extremities.

The discussion below interprets these findings through
theoretical, empirical, and applied lenses.

5.2 Integration with Biomechanical Theory

5.2.1 Kinetic-Chain Efficiency

The observed pattern aligns with Putnam’s (1993) [l and
Bartlett’s (2007) ™ kinetic-chain model.

Force generation begins at the feet and progresses
sequentially through the knee and hip joints, culminating in
maximal angular velocity at the elbow and wrist.

The significant correlations of the ankle (r = 0.621) and
knee (r = 0.573) angles suggest that the effectiveness of the
baseball pass depends on the ground-reaction forces
transmitted through the lower body.

These forces initiate upward Kkinetic energy that is
subsequently amplified by rotational and translational
momentum of the trunk and upper limbs.

5.2.2 Upper-Limb Coordination

The strong associations of the shoulder (r = 0.695) and
elbow (r = 0.742) joint angles with performance reinforce
the critical role of the proximal-to-distal sequencing

https://www.allresearchjournal.com

mechanism (Elliott & Knudson, 2016) 21,

Shoulder abduction and extension position the arm for
optimal torque production, while near-complete elbow
extension governs release velocity and directional control.
Biomechanical efficiency thus emerges from timing
synchronization among these segments an insight consistent
with findings in baseball (Fleisig et al., 2018) B! and
overhead throwing (Ramasamy et al., 2023) %,

5.2.3 Stability and Centre of Gravity

The moderate positive correlation for CoG height (r
0.539) indicates that postural stability influences transfer
efficiency within the kinetic chain.

Lowering the CoG facilitates dynamic equilibrium, allowing
the athlete to convert linear momentum into controlled
release motion.

Similar relationships between CoG control and throwing
precision have been reported in volleyball and handball
(Santos et al., 2021) (191,

5.3 Comparative Analysis with Prior Research
Empirical comparisons reinforce the external validity of
these findings:

Prior Study Core Finding

Relevance to Current Results

Quilez-Maimén et al. (2020) and trunk rotation

Passing effectiveness depends on joint-angle synergy

Supports the link between multi-segment coordination
and pass accuracy.

Li et al. (2022) accuracy

Wrist and elbow angular configurations predict pass

Aligns with the present study’s identification of
upper-limb dominance.

Trasolini et al. (2022) in throwing

Shoulder-elbow coordination governs release velocity

Mirrors our strong r-values for these joints.

Ramasamy et al. (2023)

Integrated Kinetic-chain training enhances overhead
performance and reduces injury risk.

Validates our applied recommendations for full-chain
conditioning.

Gul & Raza (2024)

Biomechanical variables predict shot accuracy;
proximal joints drive force generation.

Extends similar principles to passing biomechanics.

The current investigation expands this knowledge base by
applying quantitative correlations to basketball-specific
baseball passes, a domain rarely explored in Asian athletic
populations.

5.4 Practical Coaching Implications

5.4.1 Technical Training

Upper-Limb Sequencing Drills

Use progressive medicine-ball throws, resistance-band
shoulder rotations, and video-feedback sessions to
reinforce synchronized shoulder-elbow extension.
Real-time kinematic feedback helps athletes internalize
optimal angular configurations.

Lower-Limb Power Development

Incorporate plyometric training (jump squats, lateral
bounds) and loaded squats to maximize force
generation and transfer.

Stronger leg drive contributes to higher ball velocity
and stability during full-court passes.

5.4.2 Integrated Kinetic-Chain Conditioning

Training should emphasize whole-body coupling linking
leg propulsion, trunk rotation, and upper-limb acceleration
within a single continuous movement.

Exercises such as rotational medicine-ball throws, single-leg
passes, and cable cross-pulls effectively train this sequence
(Mayes et al., 2022).

~1~

5.4.3 Wrist Control and Fine Motor Adjustment
Although wrist angle correlations were moderate, the wrist’s
role in final ball direction warrants attention.

Target-throw  accuracy drills and  proprioceptive
strengthening improve fine release control and spin
management.

5.4.4 Injury Prevention and Load Management

Improper joint sequencing can elevate stress on the shoulder
and elbow, predisposing athletes to overuse injuries such as
rotator-cuff tendinopathy and medial-elbow strain.

Gradual volume progression, periodized rest, and scapular-
stabilizer exercises are recommended to maintain
mechanical integrity (Mayes et al., 2022).

5.5 Theoretical Implications
The results provide quantitative
biomechanical efficiency theories:

confirmation for

1. Segmental Coordination Theory: Effective motion
depends on the orderly activation of kinetic segments.

2. Energy Transfer Model: Lower-limb and trunk
dynamics amplify distal limb acceleration.

3. Postural-Control Framework: Stability of the CoG

modulates precision and reduces energy leakage.

By verifying these frameworks within the context of the
basketball baseball pass, the study strengthens the
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generalizability of Kkinetic-chain biomechanics beyond
classical throwing sports.

5.6 Methodological Reflections

This research demonstrates the feasibility of using 2-D high-
speed videography for precise angular measurement when
access to multi-camera motion capture is limited.

Reliability indices (intra-rater = 0.94; inter-rater = 0.89)
confirm that careful calibration and marker tracking can
yield scientifically valid kinematic data.

Such cost-efficient methods are vital for biomechanics
laboratories in developing-nation contexts, widening
participation in performance analytics research.

5.7 Limitations
While findings are statistically and practically meaningful,
several constraints must be acknowledged:

1. Small sample (N = 10) limits generalizability. Larger
cross-institutional datasets are needed.

2. 2-D analysis restricts capture of rotational (transverse-
plane) components and angular velocities.

3. Subjective scoring introduces minor evaluator bias,
despite high inter-rater reliability.

4. Absence of kinetic variables (ground-reaction force,
EMG) restricts insights into internal load dynamics.

5. Homogeneous male sample precludes gender-based

biomechanical comparisons.

5.8 Future Research Directions

1. 3-D Motion Capture Expansion:
Employ marker-based or inertial-sensor systems (e.g.,
Vicon, IMUs) to capture full-body rotational kinematics
and velocity profiles.

2. Inclusion of Kinetic Data
Combine kinematic analysis with force-plate and EMG
measurements to establish energy-flow models.

3. Experimental Interventions
Implement training programs targeting shoulder-elbow
sequencing or lower-limb power to test causal effects.

4. Comparative Cohorts
Evaluate gender, skill-level, or positional differences
(guards vs. forwards) to identify specialized
biomechanical signatures.

5. Machine-Learning Applications

Integrate motion-capture datasets into predictive models
that automate performance scoring and injury-risk
detection.

5.9 Applied Significance

The integration of biomechanics into coaching practice
bridges the gap between empirical evidence and applied
sport performance.

By quantifying mechanical determinants of passing
efficiency, this research empowers coaches to:

Objectively assess athlete technique,

e  Personalize training prescriptions,

e Implement evidence-based corrective feedback, and

e Reduce injury incidence through mechanical
optimization.

In elite sport ecosystems increasingly driven by data

analytics, such biomechanical insights serve as the
foundation for scientifically informed performance
enhancement.

~D)~
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5.10 Synthesis

Overall, this study provides robust empirical support for the
Kinetic-chain paradigm in basketball passing mechanics.

By identifying shoulder and elbow angles as the strongest
predictors and recognizing the supportive roles of lower-
limb and CoG dynamics, it articulates a holistic model of
biomechanical performance.

The integration of theoretical and applied perspectives
renders the findings both academically significant and
practically transformative for the advancement of evidence-
based coaching in basketball.
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