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The Impact of Rhythmic Basketball Shooting
Training on Free Throw Accuracy, Movement
Stability, and Flow Experience

Hui Li
Physical Education Department, Luoyang Institute of Science and Technology, Luoyang, Henan
Abstract: Basketball free throw performance is influenced by both the temporal structure of motor skill execution
and psychological regulation. Addressing the lack of emphasis on movement rhythm standardization in traditional
training paradigms, this study introduces the concept of rhythmic training to systematically explore the impact of
metronome-guided training on free throw performance among university basketball players. Arandomized controlled
experimental design was adopted, in which 40 male university students with consistent training backgrounds were

randomly assigned to either an experimental group or a control group. The experimental group underwent a 6-week
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rhythmic training intervention (twice per week), using a metronome as an external temporal reference to establish a
standardized shooting sequence. The control group performed traditional free throw training of equivalent intensity.
Intervention effects were assessed multidimensionally through free throw accuracy, release time variability
measured via sensors, and scores on the *Flow State Scale-2 (FSS-2)*. The results showed that after the 6-week
intervention, both groups demonstrated significant improvements in free throw accuracy, movement stability, and
flow experience (p < 0.001). Specifically, the experimental group’s accuracy improved from 61.5% to 70.0%, with
release time variability decreasing from 0.84 seconds to 0.64 seconds. The control group’s accuracy improved from
62.1% to 70.6%, with variability decreasing from 0.82 seconds to 0.62 seconds. A two-way mixed ANOVA revealed
a significant main effect of time (p < 0.001), but neither the main effect of group nor the time x group interaction
reached statistical significance (p > 0.05), indicating that rhythmic training did not demonstrate a significant
advantage over traditional training in statistical terms. The study confirms that systematic training effectively
enhances free throw performance. Although rhythmic training did not provide additional statistical advantages,
its approach of utilizing external temporal cues to promote movement automation offers a new pathway for the
standardization and quantification of basketball skill training, holding potential value as a supplementary method
to traditional training. Future research could extend the intervention period, diversify the participant sample, or
introduce high-pressure scenarios to further validate the applicability and long-term benefits of this training method.

Keywords: rhythmic training; basketball shooting; free throw accuracy; movement stability; flow experience
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