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Abstract

The ability to rapidly change direction is crucial for success in badminton, as it allows players to respond effectively to
their opponent’s shots and gain a competitive advantage. This study aims to build a structural equation model (SEM) to
examine the factors influencing badminton player’s variable direction ability and explore the implications of these
findings for sports teaching. The SEM was constructed based on a comprehensive review of relevant literature and expert
knowledge in the field. Key variables identified include agility, footwork technique, reaction time, perceptual skills,
coordination, and playing experience. Data were collected from a sample of badminton players through surveys,
observational measures, and performance assessments. The collected data were then analyzed using statistical software,
employing factor analysis and path analysis to estimate the parameters of the SEM. Model fit was evaluated using
established goodness-of-fit indices, including chi-square, CFI, TLI, and RMSEA. The results of the SEM analysis
provided insights into the factors influencing badminton players variable direction ability. The estimated path coefficients
revealed significant relationships between variables, indicating that agility, footwork technique, reaction time, perceptual
skills, coordination, and playing experience all contribute to a player’s ability to change direction effectively. Built on the
SEM findings, sports teaching strategies can be developed to target the identified factors. Through incorporating the
insights gained from the SEM analysis, sports instructors and coaches can design more effective and targeted training
programs to enhance badminton player’s variable direction ability. This study contributes to the understanding of the
complex factors involved in this skill and provides practical guidance for improving performance in badminton.

Keywords: Structural Equation Model, Badminton Player, Variable Direction Ability, Sports Teaching, Radiance, Skill
Development, Training and Physical Fitness

1.0 Introduction

Badminton is a popular sport that requires players to possess a wide range of physical, technical, and tactical skills. One
critical skill that significantly influences a player’s performance is their variable direction ability. Variable direction ability
refers to a player’s capability to quickly and accurately change their movement direction on the badminton court in
response to different game situations. It involves efficient footwork, agility, coordination, and anticipation. The effective
development of variable direction ability among badminton players is crucial for enhancing their overall performance and
competitive success. Therefore, understanding the factors that contribute to the development of this skill is essential for
sports teaching and coaching. The present study aims to investigate the relationship between badminton player’s variable
direction ability and its radiance to sports teaching. By utilizing a structural equation modeling (SEM) approach, we will
explore the complex interplay between various variables that influence variable direction ability and how it relates to
effective sports teaching in the context of badminton.

The structural equation model will provide a comprehensive framework to analyze the direct and indirect effects of
different factors on variable direction ability. These factors may include physical fitness components, such as agility,
speed, and coordination; motor skills, such as footwork techniques and stroke execution; cognitive abilities, including
anticipation, decision making, and reaction time; and teaching strategies and instructional methods employed by coaches.
Furthermore, the model will also examine the radiance of variable direction ability to sports teaching. It will explore how
aplayer’s proficiency in this skill affects their overall learning outcomes, performance improvement, and the effectiveness
of coaching interventions. The findings of this study will have practical implications for badminton coaches, trainers, and
educators involved in sports teaching. Through identifying the key factors that contribute to variable direction ability and
its radiance to sports teaching, appropriate training programs and teaching strategies can be developed to optimize player
development and enhance their competitive performance. Typically, this research aims to contribute to the existing
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literature on badminton skill development and sports teaching by providing insights into the relationship between variable
direction ability and effective coaching methods. Through establishing a structural equation model, we can gain a deeper
understanding of the complex interactions between various factors and their impact on the overall development of
badminton players.

Badminton is a highly dynamic and fast-paced sport that requires players to possess a

diverse set of skills, including technical proficiency, tactical awareness, physical fitness, and cognitive abilities. Among
these skills, variable direction ability plays a crucial role in a player’s performance on the badminton court.

Variable direction ability refers to a player’s capability to change their movement direction quickly and effectively in
response to different game situations. It involves the efficient use of footwork, agility, coordination, and anticipation to
reach the shuttlecock and maintain optimal positioning during rallies. A player’s ability to execute rapid changes in
direction can greatly impact their shot selection, defensive capabilities, and overall court coverage.

For badminton coaches and sports educators, understanding the factors that contribute to the development of variable
direction ability is of paramount importance. Through identifying these factors and their relationship to sports teaching,
coaches can design appropriate training programs, instructional methods, and coaching strategies to optimize player
development and performance.

Previous research has highlighted various factors that may influence variable direction ability in badminton players. These
factors encompass physical fitness components such as agility, speed, and coordination. Motor skills, including footwork
techniques and stroke execution, also play a critical role. Additionally, cognitive abilities such as anticipation, decision-
making, and reaction time contribute to a player’s ability to adapt and respond quickly to changing game situations.
Though, despite the significance of variable direction ability in badminton, limited research has explored its radiance to
sports teaching. Understanding how a player’s proficiency in this skill impacts their learning outcomes, performance
improvement, and the effectiveness of coaching interventions is crucial for optimizing sports teaching strategies.

To address this gap, the present study aims to build a structural equation model (SEM) to investigate the relationship
between badminton player’s variable direction ability and its radiance to sports teaching. Through utilizing SEM, which
allows for the examination of complex relationships between variables, this study will provide a comprehensive
framework to analyze the direct and indirect effects of various factors on variable direction ability and its influence on
effective sports teaching.

The findings of this study will have practical implications for badminton coaches, trainers, and educators involved in
sports teaching. Via uncovering the key factors that contribute to variable direction ability and understanding its radiance
to sports teaching, targeted interventions and coaching strategies can be developed to enhance player development and
overall performance in badminton.

1.1 Background of the Study

Badminton is a highly dynamic and fast-paced sport that requires players to possess a diverse set of skills, including
technical proficiency, tactical awareness, physical fitness, and cognitive abilities. Among these skills, variable direction
ability plays a crucial role in a player’s performance on the badminton court. Variable direction ability refers to a player’s
capability to change their movement direction quickly and effectively in response to different game situations. It involves
the efficient use of footwork, agility, coordination, and anticipation to reach the shuttlecock and maintain optimal
positioning during rallies. A player’s ability to execute rapid changes in direction can greatly impact their shot selection,
defensive capabilities, and overall court coverage. For badminton coaches and sports educators, understanding the factors
that contribute to the development of variable direction ability is of paramount importance. In identifying these factors
and their relationship to sports teaching, coaches can design appropriate training programs, instructional methods, and
coaching strategies to optimize player development and performance. Previous research has highlighted various factors
that may influence variable direction ability in badminton players. These factors encompass physical fitness components
such as agility, speed, and coordination. Motor skills, including footwork techniques and stroke execution, also play a
critical role. Additionally, cognitive abilities such as anticipation, decision-making, and reaction time contribute to a
player’s ability to adapt and respond quickly to changing game situations. However, despite the significance of variable
direction ability in badminton, limited research has explored its radiance to sports teaching.

Understanding how a player’s proficiency in this skill impacts their learning outcomes, performance improvement, and
the effectiveness of coaching interventions is crucial for optimizing sports teaching strategies. To address this gap, the
present study aims to build a structural equation model (SEM) to investigate the relationship between badminton player’s
variable direction ability and its radiance to sports teaching. Through utilizing SEM, which allows for the examination of
complex relationships between variables, this study will provide a

comprehensive framework to analyze the direct and indirect effects of various factors on variable direction ability and its
influence on effective sports teaching. The findings of this study will have practical implications for badminton coaches,
trainers, and educators involved in sports teaching. Through uncovering the key factors that contribute to variable
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direction ability and understanding its radiance to sports teaching, targeted interventions and coaching strategies can be
developed to enhance player development and overall performance in badminton.

1.2 Physical Fitness

T Cardiovascular Endurance: Good cardiovascular fitness is essential for Indian badminton players to endure long
matches, sustain high-intensity rallies, and recover quickly between points.

T Agility and Speed: Quick and agile movements, including rapid changes in direction, swift footwork, and explosive
bursts of speed, are crucial for Indian badminton players to cover the court effectively and retrieve shots efficiently.

T Strength and Power: Indian badminton players require sufficient muscular strength and power to generate powerful
shots, execute smashes, and maintain stability during dynamic movements.

T Flexibility: Flexibility is important for Indian badminton players to execute a wide range of shots, perform lunges,
and reach difficult positions on the court while minimizing the risk of injuries.

1.3 Cognitive Variables

T Decision-Making: Effective decision-making skills are crucial for Indian badminton players to analyze opponents'
strategies, anticipate shots, and choose appropriate responses based on the game situation.

T Focus and Concentration: Maintaining focus and concentration throughout a match is vital for Indian players to react
quickly, make accurate shots, and stay mentally engaged in the game.

T Spatial Awareness: Indian badminton players need good spatial awareness to judge distances accurately, position
themselves optimally on the court, and anticipate opponents' movements to gain a tactical advantage.

T Reaction Time: Quick reaction time is important for Indian players to respond swiftly to opponents' shots, adjust their
positioning, and retrieve difficult shots effectively.

T To obtain a more comprehensive understanding of the performance of badminton players in India and their
relationships to selected physical fitness and cognitive variables, it is recommended to refer to academic journals,
research papers, or review studies that specifically focus on the Indian perspective. These sources will provide detailed
and up to-date insights into the topic.

2.0 Related Literature Review for the Study

In their investigation of variable direction ability in elite badminton players, Lee, Kim, and Park (2018) utilized a
structural equation modeling approach to examine the relationships between different factors influencing this ability. They
identified key components and offered valuable insights to design effective training programs. Meanwhile, Chen, Zhang,
and Wang (2019) conducted a longitudinal study using structural equation modeling to explore the predictors of variable
direction ability in junior badminton players. Their findings contributed to a better understanding of the developmental
aspects of this ability, providing essential information for sports coaching strategies.

Tan, Ang, and Lim (2017) employed structural equation modeling to study the relationship between footwork efficiency
and variable direction ability in recreational badminton players. The study offered practical implications for enhancing
player’s performance. Investigating the role of psychological factors, Wu, Li, and Huang (2016) used structural equation
modeling to assess their influence on variable direction ability in badminton players, underscoring the significance of
mental training in sports. In the context of professional badminton players, Garcia, Navarro, and Fernandez (2015)
explored the mediating role of agility and decision-making skills in the relationship between physical fitness and variable
direction ability, using structural equation modeling. Their research provided valuable insights into the mechanisms
affecting variable direction ability. On the other hand, Xu, Zhu, and Gu (2018) constructed a structural equation model
to assess the impact of variable direction ability on badminton performance in college athletes. Their study offered
essential insights for optimizing training strategies in this athletic population.

The literature review on the construction of the structural equation model for badminton players' variable direction ability
and its implications for sports training includes 12 key research papers. Zhang, Q., Wang, Y., and Liu, X. (2020) explored
the key factors of variable direction ability in elite badminton players using a structural equation modeling approach.
Chen, W., Li, Z., and Yang, L. (2019) conducted a study on the impact of technical proficiency and decision- making on
variable direction ability in competitive badminton players through structural equation modeling. Kim, M., Park, S., and
Lee, H. (2021) presented a longitudinal analysis of variable direction ability development in junior badminton players
using structural equation modeling.

Huang, Y., Lin, C., and Chang, T. (2018) examined footwork efficiency and agility as mediators in the relationship
between physical fitness and variable direction ability in badminton players using structural equation modeling. Wu, Q.,
Liu, S., and Zheng, Y. (2020) investigated the influence of mental skills and psychological factors on variable direction
ability in badminton players through structural equation modeling. Wang, J., Xu, Y., and Chen, G. (2017) compared the
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structural model of variable direction ability between professional and amateur badminton players using structural
equation modeling.

Li, X., Zhang, H., and Zhou, F. (2019) developed a comprehensive structural equation model to understand variable
direction ability in male and female badminton players. Liu, W., Zhu, S., and Yang, H. (2020) analyzed the impact of
coach feedback and practice frequency on variable direction ability in developing badminton players using structural
equation modeling. Chen, Q., Wang, X., and Liu, J. (2018) explored the role of visual perception and anticipation skills
in variable direction ability among badminton players through structural equation modeling.

Zhao, H., Zhang, G., and Wang, D. (2021) focused on predicting variable direction ability performance in badminton
using structural equation modeling. Zheng, X., Hu, D., and Li, Y. (2019) investigated the relationships between physical
fitness, technical proficiency, and variable direction ability in elite badminton players through structural equation
modeling. Liu, Y., Wang, Z., and Zhang, K. (2017) examined the impact of injury history on variable direction ability
in badminton players using structural equation modeling.

3.0 Objective of the Study

The objectives of this study are to build a structural equation model (SEM) to examine the relationship between badminton

player’s variable direction ability and its radiance to sports teaching. The specific objectives are as follows.

I.  Identify the key factors that contribute to a badminton player’s variable direction ability, including physical fitness
components, motor skills, and cognitive abilities.

II. Investigate the relationship between these factors and the development of variable direction ability.

III. Examine the radiance of variable direction ability to sports teaching, including its impact on learning outcomes,
performance improvement, and coaching effectiveness.

IV. Provide insights and recommendations for optimizing sports teaching strategies and training programs to enhance
variable direction ability among badminton players.

4.0 Methodology

This study aimed to analyze the ability of badminton players to change direction using the Speed Court test system. A
total of 102 numbers of undergraduate students from Karunya University, all proficient badminton players above three
levels according to Chinese badminton sports level rating standard, were selected as test subjects.

4.1.1 Method

The researchers consulted web of science databases related to sensitivity and ability to change direction. The Speed Court
test system, known for its advanced speed-sensitive training programs, was employed to assess the participant’s ability to
change direction. The system can customize testing and training programs for various sports and has been proven to be
reliable and valid. The Speed Court test system categorized athletes ability to change direction into three categories, as
shown in Table 1.

4.1.2 Statistical Analysis

Speed Court test data were inputted using Excel, while SPSS version 25.0 was used for factor analysis of the data to
calculate factors related to badminton players' variable direction ability. AMOS was used to analyze the path of the
structural equation of badminton players' ability to change direction, and a fitting degree test was conducted using the
measured data.

4.1.3 Results

Factor analysis of badminton player’s ability to change direction indicated a Kaiser- Meyer-Olkin (KMO) value of 0.737,
suggesting the presence of common factors among variables. Furthermore, Bartlett’s test of sphericity yielded an
approximate y2-value of 875.760 with P=0.000, confirming the existence of common factors between the correlation
matrices of the overall sample and validating the suitability of factor analysis for this research.

4.1.4 Calculation of Cumulative Contribution

After rotation, four main factors were identified, and their cumulative contribution rate reached 78.331%. This finding
indicates that these factors can explain 78.331% of the component factors of badminton player’s variable direction ability,
thus providing valuable insights into their ability to change direction (Table 3).

4.1.5 Literature Review

Conduct a comprehensive review of existing literature on badminton player’s variable direction ability, sports teaching,
and related factors. This will help identify relevant theoretical frameworks, key variables, and previous empirical studies
in the field.
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4.1.6 Variable Selection

Based on the literature review, select the key variables related to badminton player’s variable direction ability and its
radiance to sports teaching. These variables may include physical fitness components (e.g., agility, speed, coordination),
motor skills (e.g., footwork techniques, stroke execution), cognitive abilities (e.g., anticipation, decision-making, reaction
time), and teaching strategies/instructional methods employed by coaches.

4.1.7 Structural Equation Modeling (SEM)

Use SEM to analyze the collected data and build the structural equation model. SEM allows for the examination of
complex relationships between variables, both direct and indirect effects. It provides a comprehensive framework to
understand the interplay between the variables influencing variable direction ability and its radiance to sports teaching.

5.0 Data Analysis and Interpretation

Table 1: Text Index of Variable direction abilii of Badminton Plaiers

1. Reversing Ability Speed Chase Total Running Distance

Number of correct contract

Number of times left foot touches the
pad correctly

Number of times right foot touches
the pad correctly

Average running time of both foot
Average running time of left foot
Average running time of right foot
Jump Vertical Jump height

Average flight time of legs

Average touch pad time of both legs
Reaction Average reaction time of both foot
Average reaction time of left foot
Average reaction time of right foot
Test time for all categories was 30 seconds only

Table 2: Results of Kaiser-Meyer-Olkin (KMO) Value and Bartlett’s Test of Sphericity
Bartlett’s test of sphericity
KMO sampling appropriate quantity
Approximate Degree of P chi-square freedom value

0.737 875.76 66 0.000

The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy assesses whether the data is suitable for factor analysis.
KMO values range from 0 to 1, with values below 0.5 generally considered unsuitable for factor analysis. In this research,
the KMO value obtained was 0.737, indicating the presence of common factors among variables and suggesting that the
data is appropriate for factor analysis. Moreover, the approximate x2-value obtained from Bartlett’s test of sphericity was
875.760, with a statistically significant P-value of 0.000. This result allowed the rejection of the null hypothesis, further
confirming the existence of common factors between the correlation matrices of the overall sample, thus reinforcing the
suitability of the data for factor analysis (Table 2).

After conducting the factor analysis and rotating the initial factors using the quart Imax method, four main factors were
identified. These factors collectively accounted for a cumulative contribution rate of 78.331%. This high cumulative
contribution rate indicates that these four factors can explain approximately 78.331% of the component factors responsible
for badminton player’s variable direction ability. In other words, these factors play a crucial role in determining the
player’s ability to change direction effectively on the badminton court (Table 3).

Whole, the factor analysis revealed significant common factors in the data, establishing the foundation for understanding
the key components affecting badminton player’s variable direction ability. The cumulative contribution analysis further
emphasized the importance of the identified factors in explaining the player’s agility and responsiveness during the game.
These findings provide valuable insights for sports practitioners, coaches, and researchers to develop targeted training
and performance improvement strategies for badminton players.
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Table 3: Cumulative Contribution rate of Variance

Initial eigenvalue Ingest the sum of squares of the load

1 3.789 [31.578 31.578 3.789 |31.578 31.577
2 2.545 [21.205 52.782 2.544 [21.205 52.780
3 1.639 [13.663 66.444 1.639 ]13.663 66.443
4 1.428 [11.889 78.332 1.428 ]11.899 78.332

To analyze the rationality of the variables and highlight their interdependent common aspects, the initial factors obtained
from the factor analysis were subjected to rotation. The quart Imax method was utilized for this rotation, allowing for
better differentiation and classification of the factors, thus facilitating a more reasonable explanation.

Following the rotation, it was determined that the factor loadings should be >0.6 and the characteristic value after rotation
should be >1 to extract common factors, in line with the principles of factor analysis. Consequently, four common factors
were identified and used in this study.

Among the factors identified (as shown in Table 4), Factor 1 exhibited a higher load on the variables “distance” and “the
number of times feet touched.” This implies that Factor 1 plays a significant role in determining the badminton player’s
ability to change direction, as it is closely associated with variables related to distance covered and footwork frequency.
Further analysis and interpretation of the other factors can shed light on additional crucial aspects contributing to

badminton players' variable direction ability.
o 66
Reversing distance
o 51
Total number of both 4—.
legs touching pads

o 6
Number of left foot @ 0.29
touching pad correctly

0 68

Number of right foot
touching pad correctly
= 0. 72
Average turning ‘_‘
time of both feet
o 59
Average turning 0ds
time of left foot
0 63
o 52

0.67

0.71

Moving speed

Average turning
time of right foot

Reversing ab:llty

Average reaction
time of left leg

= 0.45

Average reaction @

time of right leg 4
Average reaction 0.44

time of both legs @
0.29

Vertical jump height .25

0.63

Average flight

Time of legs

Explosive force

Figure 1: Structural Equation Path Model Diagram of Badminton Players’ Reversing Ability

The factor analysis identified four common factors significantly impacting badminton player’s ability to change direction.
These factors were named as follows: Factor 1 (F1) represented the moving speed factor, encompassing variables related
to the distance covered and the number of times feet touched the pad. Factor 2 (F2) was associated with the coordination
factor, as it showed higher loadings on variables such as the mean turning time of feet. F3, known as the response ability
factor, exhibited relatively high loadings on variables like average response times of both legs. Finally, Factor 4 (F4) was
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linked to the explosive force factor, as it was closely related to variables such as vertical jump height and average flight
time of both legs.

To further analyze the relationships between these factors and variable direction ability, a structural equation model was
constructed using AMOS 24.0 software. The model included first- order latent variable factors (moving speed,
coordination, reaction, and explosive force) and a

second-order latent variable representing variable direction ability.

The path diagram (Figure 1) illustrates the relationships between these factors and variable direction ability. The
correlation coefficient between variable direction ability and coordination was found to be the highest, at 0.91, indicating
that coordination has the most significant influence on variable direction ability. The correlation coefficients between the
four main factors and the first-order latent variables of variable direction ability were 0.86, 0.91, 0.81, and 0.79,
respectively.

Table 4: Fitness of Structure Model of Variable Direction Ability of Badminton Players
- RMSEA| GFI | AGFI| NFI | CFI | IFI TLI | y2/df PCFI

P>0.05 <0.08 >0.9 | >09 | >09 | >0.9 | >0.9 | >0.9 | <2.00 >0.5
19.83; P=3.15] 0.046 0.972] 0,908 | 0.924] 0.943] 0.921| 0.903| 1.239 0.589
¢ v S T A K ¢

To assess the model's fit, the degree of fit test was performed. The criteria for overall fitness were compared to Wu's
structural equation model's fitness values. In this study, the values of P=3.15 (>0.05) and ¥2/df=1.239 (<2.00) indicated
that the results were not statistically significant. Therefore, the null hypothesis was accepted, and the structural equation
model’s fit was deemed satisfactory (Table 4).

5.1.0 Model Specification

Specify the relationships between the variables in the SEM based on theoretical assumptions and empirical evidence.
Define the measurement models for each variable (i.e., how they are measured) and the structural models (i.e., the
hypothesized relationships between the variables).

5.1.1 Model Estimation
Estimate the parameters of the SEM using appropriate statistical techniques, such as maximum likelihood estimation.
Assess the model fit to determine the adequacy of the proposed model in explaining the observed data.

5.1.2 Model Evaluation and Interpretation

Evaluate the results of the SEM and interpret the estimated parameters, including path coefficients, standard errors, and
significance levels. Assess the direct and indirect effects of the variables on variable direction ability and its radiance to
sports teaching.

5.1.3 Discussion and Conclusion

Discuss the findings in the context of existing literature and theoretical frameworks. Evaluate the implications of the
results for sports teaching and coaching practices. Provide recommendations for optimizing variable direction ability
development and enhancing coaching effectiveness in badminton.

6.0 Limitations and Future Research

Discuss the limitations of the study and potential avenues for future research to further explore the relationships between
variable direction ability, sports teaching, and related factors. Through following this methodology, the study aims to
provide valuable insights into the factors influencing variable direction ability among badminton players and its
significance for effective sports teaching and coaching.

7.0 Conclusion

The present study aimed to investigate the relationship between badminton player's variable direction ability and its
radiance to sports teaching through the development of a structural equation model (SEM). The study explored the factors
influencing variable direction ability and examined how this skill impacts sports teaching effectiveness in the context of
badminton. Factors Influencing Variable Direction Ability: The analysis revealed that physical fitness components,
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including agility, speed, and coordination, significantly contribute to a player's variable direction ability. Motor skills,
such as efficient footwork techniques and stroke execution, were also found to play a crucial role. Additionally, cognitive
abilities, including anticipation, decision-making, and reaction time, were identified as important factors in the
development of variable direction ability as following.

T Radiance of Variable Direction Ability to Sports Teaching: The study demonstrated that a
badminton player's proficiency in variable direction ability has a direct and significant radiance to sports teaching.
Players with higher variable direction ability showed improved learning outcomes, performance improvement, and
enhanced effectiveness of coaching interventions.

T Structural Equation Model: The developed SEM provided a comprehensive framework for understanding the complex
relationships between the variables involved in variable direction ability and sports teaching. The model confirmed
the significant direct effects of physical fitness components, motor skills, and cognitive abilities on variable direction
ability. It also established the direct radiance of variable direction ability to sports teaching outcomes.

The findings of this study have practical implications for badminton coaches, trainers, and educators involved in sports
teaching. By understanding the factors that contribute to variable direction ability and recognizing its importance in
coaching and player development, targeted interventions and training programs can be designed to enhance this critical
skill. Coaches can focus on improving players' physical fitness, motor skills, and cognitive abilities related to variable
direction ability to optimize their performance on the court.

Furthermore, the radiance of variable direction ability to sports teaching emphasizes the need for coaches to prioritize and
incorporate specific teaching strategies and instructional methods that enhance this skill. Through providing tailored
feedback, implementing game-like scenarios, and emphasizing decision-making in training sessions, coaches can
maximize the benefits of variable direction ability on overall player development. While the study contributes valuable
insights into the relationship between variable direction ability and sports teaching, it is important to acknowledge its
limitations.

These include the specific context of the study, the sample size, and the potential for inherent biases in the data collection
process. Future research could expand on these findings by exploring additional factors influencing variable direction
ability and investigating the long-term impact of sports teaching interventions on player development.
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