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Abstract

One of the important goals of human motor learning research is to identify the training
conditions that bring the learning of motor skills to an optimal and ideal level. Therefore, the
current study aimed to investigate low-error and high-error training on the accuracy and pattern
of basketball penalty throws. The current research is semi-experimental and practical according
to the purpose. The participants in this research were 20 female students from Azad University
Yazd, in the age range of 20 to 22 years, who were selected as voluntarily and randomly placed
in two groups with low error and high error. The stages of pre-test, acquisition, memorization,
and failure (under the conditions of the secondary task) were held. In the acquisition test, 2x2
composite variance analysis was used to analyze the basketball penalty throw accuracy and the
Kruskal-Walli test was used to analyze the throwing pattern. Data analysis was done with spss
software version 23 and the significance level was p < 0.05. The results showed that, during the
acquisition sessions between the two groups, there was a significant difference in the pattern
and accuracy test. Also, in the transfer test, which was accompanied by the implementation of
the secondary task, the findings showed that the low-error group reached the automatic stage
of the skill faster than the high-error group due to its better learning. In general, it can be
concluded that the low-error group performed better than the high-error group in learning
basketball penalty throw.

Keywords: Basketball free throw, Low-error learning, High-error learning, Accuracy and pattern of

penalty throw.
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Introduction

One of the primary objectives of research in human motor learning is to identify the training
methods that optimize the acquisition of motor skills. Teaching motor skills has always been a
fundamental task for physical education instructors and coaches, and one of their challenges is
developing an appropriate approach to meet the cognitive, motor, and underlying mechanisms
of skills. Motor learning theorists have introduced low-error and high-error practice as
beneficial training methods for skill acquisition. low-error practice reduces the complexity of
the training environment, decreases cognitive load, and facilitates learning. In contrast, high-
error practice provides opportunities for discovering motor patterns. Thus, the necessity of this
study arises from the need to identify effective learning methods, allowing instructors to design
more efficient educational programs.

Additionally, examining the impact of these methods on variables such as accuracy and motor
patterns can help improve the performance of novice athletes. Therefore, the researchers of this
study hope that the results will clarify existing ambiguities in this field and provide conditions
for enhancing motor performance and learning. Consequently, the purpose of this study is to
compare the effects of low-error and high-error practice on the accuracy and motor pattern of
basketball free throw shooting in female students.

Methodology

This quasi-experimental study was conducted with an applied objective. Participants included
20 female students aged 20 to 22 from the Islamic Azad University of Yazd, who were selected
voluntarily and randomly assigned to either a low-error training group (10 participants) or a
high-error training group (10 participants). The study phases consisted of a pre-test, acquisition,
retention, and transfer (with a secondary task). In the pre-test phase, participants performed 10
attempts from a distance of 4.6 meters to assess their accuracy and throwing pattern. During the
acquisition phase, training sessions were held over five days. In this phase, penalty throws were
made towards a target board from distances of 3.6, 4.1, 4.6, 5.1, and 5.6 meters. The training
was structured such that on the first day, the low-error group practiced from 3.6 meters and the
high-error group from 5.6 meters, and on the second day, the low-error group practiced from
4.1 meters and the high-error group from 5.1 meters. This pattern continued over the subsequent
days, so that by the fifth day, the low-error group practiced from 5.6 meters and the high-error
group from 3.6 meters. Each session consisted of three blocks of 10 attempts, with a three-
minute rest between blocks. Additionally, a retention test was conducted 72 hours after
acquisition to evaluate the stability of learning. Finally, a transfer test was administered two
hours after the retention test, which included a secondary task (ternary backward counting). The
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research tools included a basketball, a video camera to record movements, and a throwing
pattern evaluation scale.

Data analysis

Descriptive statistics (mean and standard deviation) were used to describe the characteristics of
the participants. The Kolmogorov-Smirnov test was employed to check the normality
assumption of the data. For analyzing the accuracy of basketball penalty throws during the
acquisition phase, a 2x2 mixed ANOVA was used. The Kruskal-Walli’s test was applied to
analyze the throwing pattern during the acquisition phase. Independent t-tests were utilized to
assess the accuracy of penalty throws during both the retention and transfer tests. The Wilcoxon
signed-rank test was used to analyze the throwing pattern during the retention phase. Data
analysis was conducted using SPSS version 23, with a significance level set at p < 0.05.

Findings

The use of low-error training methods significantly positively affected the improvement of
throwing accuracy and motor pattern. The low-error group showed better performance
compared to the high-error group across various stages, including acquisition, retention, and
transfer of skills. During the acquisition phase, the main effect of training groups and the
interaction effect between groups and test stages were not significant, but the main effect of test
stages was significant, with a significant difference in throwing accuracy between the pre-test
and acquisition test. In the retention phase, there was a significant difference in penalty throw
accuracy between the low-error and high-error groups, with the low-error group performing
better. Similarly, in the transfer phase, there was a significant difference in penalty throw
accuracy between the two groups, with the low-error group outperforming the high-error group.
During acquisition, there was no significant difference between the low-error and high-error
groups from pre-test to acquisition test. In the retention phase, no significant difference was
found between the two groups based on individual rankings. In the execution of the secondary
task, there was a significant difference between the two groups, with the low-error group
performing better in executing the secondary task.

Conclusion

This study aimed to investigate the effect of low-error and high-error training on the accuracy
and throwing pattern of basketball penalty shots among female students. The results showed
that the low-error group performed better in learning basketball penalty throws compared to the
high-error group. Additionally, in the transfer test accompanied by a secondary task, the
findings indicated that the low-error group reached the stage of skill automatization faster due
to better learning.

Therefore, we conclude that learning under low-error conditions is superior to high-error
conditions because it reduces cognitive load, results in a smoother motor pattern, requires less
mental effort, and allows individuals to achieve a skilled pattern more quickly. Generally, low-
error training leads to a smoother motor pattern and, with less conscious control around
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movement, facilitates faster learning of movement patterns and reaching skilled patterns. Due
to the increased successes during training resulting from reduced errors, it creates a stronger
perceptual trace, enabling individuals to achieve skill automatization more quickly. Once a skill
is automatized, individuals can perform another task simultaneously. Therefore, it is
recommended that coaches use this training method (low-error learning) as much as possible
for teaching sports skills to beginners.
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L. Generalized Motor Program
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