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Effects of Structured Repetitive Practice on Basketball
Free-Throw Performance in College Students: A Perspective
on Movement Consistency and Performance Stability
Wen-Zhong Wang
Graduate Institute of Physical Education, National Taiwan Sport University, Taoyuan

College of Kinesiology, National Taiwan Sport University, Taoyuan
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Abstract

Purpose: This study aimed to examine the effects of structured repetitive
practice on basketball free-throw performance among university students from a
motor control perspective, with a focus on movement consistency and performance
stability. Methods: A total of 138 male freshmen participated in this
quasi-experimental study. All participants performed three rounds of free-throw
practice, with 11 consecutive shots per round. This study adopted a one-group
repeated measures design to analyze differences in shooting performance across
practice rounds. Results: The results indicated a significant improvement in
free-throw performance across rounds, F(2, 268) = 7.16, p < .001, »p2 = .05. Post
hoc comparisons revealed that performance in the third round was significantly higher
than that in the first round (p < .01), demonstrating a clear practice effect. Conclusion:
The findings support the motor control perspective that repeated practice reduces
movement variability and enhances performance stability. Even among non-expert
performers, structured practice can facilitate rapid skill improvement. This study
extends previous research by focusing on within-subject longitudinal changes rather
than between-group comparisons, and provides practical implications for physical

education instruction design.

Keywords: basketball free-throw, repetitive practice, performance stability,

movement variability, motor learning
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Abstract

Purpose: Since its creation in 1895, volleyball has been governed by the
fundamental technical principle of the “hit.” In practice, however, the boundary
between a legal hit and illegal “holding” has largely depended on referees’
discretionary judgments, making it a persistent area of ambiguity within the rules of
volleyball. This study examines how the concept and definition of “holding” have
evolved alongside the development of the sport. Methods: Using textual analysis of
international volleyball rules and a sport governance perspective, this study examines
the historical evolution and regulatory function of “holding” and analyzes the trends
reflected in recent rule revisions by the Fédération Internationale de Volleyball.
Results: The “holding” rule in volleyball has gradually evolved from a regulatory tool
aimed at maintaining a high technical standard into a governance mechanism
balancing game flow, refereeing discretion, and spectator appeal. Conclusion: Future
revisions of international volleyball rules are likely to reflect the globalization of sport.
While preserving the sport’s fundamental spirit, referees are expected to penalize only

clear violations, emphasizing greater entertainment value and game flow.

Key words: Rules of the game, Referees, Sports globalization, Sport governance,

Education of Volleyball Referee
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Abstract

The purpose of this study was to understand the teaching effectiveness and
pedagogical reflections of applying the cooperative learning model to university
archery courses. A quasi-experimental design was adopted, targeting sophomore
students enrolled in physical education archery courses. The experimental group
consisted of 36 students from National Chung Cheng University, who received the
cooperative learning model, while the control group comprised 33 students from
Nanhua University, who were taught via the traditional direct instruction method; both
groups underwent an 18-week archery course. Quantitative data, including shooting
scores (12 arrows at 9 meters), basic movement evaluation scales, and interpersonal
interaction scales, were analyzed using dependent and independent samples t-tests
along with the analysis of covariance (ANCOVA). Qualitative data were collected
through student learning logs, observation records, and teaching feedback forms, and
subsequently examined using inductive analysis. The results indicated that the
experimental group utilizing the cooperative learning model demonstrated significant
improvements in archery shooting scores, basic movement evaluations, and
interpersonal relationships (with the significance level set at alpha = .05 In
between-group comparisons, no significant difference was found in shooting scores
between the experimental and control groups; however, the experimental group scored
significantly higher on the basic movement evaluation than the control group.

Regarding pedagogical reflections, instructors must utilize encouragement to
promote positive interdependence, provide clear tasks to enhance individual
accountability and promotive interaction, instruct students in cooperative skills, and
implement group processing. In conclusion, the application of the cooperative
learning model can substantially enhance students' archery learning outcomes,
particularly contributing to the mastery of archery movements. Prolonged
implementation of cooperative learning in archery physical education classes, paired
with increased group activities and tasks, can effectively improve students'
interpersonal relationships.

Keyword:Cooperative Learning, Interpersonal Competence, Archery Instruction,
Curriculum Design, Physical Education Pedagogical Model
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Abstract

Beetroot juice is rich in dietary nitrate, which may lower blood pressure and
enhance oxygen delivery to exercising muscles. Previous studies suggest nitrate
supplementation can reduce oxygen cost and improve endurance exercise capacity,
yet its effects on time-trial performance remain unclear. Methods: This narrative
review searched PubMed and Google Scholar for human experimental studies
published between 1 January 2016 and 1 February 2026 using the keywords
“beetroot” and “beetroot juice”. Trials that did not use beetroot-based supplements or
did not include a time-trial outcome were excluded, yielding 10 eligible studies.
Results: Most used beetroot juice or concentrated, providing ~4.1-15.2 mmol nitrate
per dose, with protocols ranging from single acute intake to 3-8 days of
supplementation, sometimes with an additional dose on trial day. In elite cyclists and
cross-country skiers, beetroot supplementation did not meaningfully alter time-trial
outcomes, while small improvements in completion time or power output were
reported in a few short-distance running trials (e.g., 1500 m, 2 km). Conclusion: The
ergogenic effect of beetroot on endurance time-trial performance remains inconsistent.
Benefits appear limited to certain short-distance running events, with no consistent
improvements in cycling, skiing, or longer trials. Given heterogeneity in exercise
modes, dosing, training status, and study design, further standardized trials in athletes
of similar levels are needed to clarify practical impact.

Key Words: beetroot juice, nitrate, endurance exercise, time-trial performance
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