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Abstract
Purpose: This study aimed to test the optimal theory of motor learning (triple use of autonomy
support, enhanced expectancies, and external focus of attention) among teenage girls.
Methods: Among all adolescent girls in Najafabad, 32 girls aged 13-15 years were selected using a
convenient method. Participants were randomly divided into optimal learning (OL) and control
groups. Prior to the acquisition phase (5 blocks of 10 trials), participants in the OL group were
allowed to choose their favorite balls (autonomy support). They also received instruction regarding
maintaining focus on the path of the ball (external focus) before the sixth trial of every training
block. Additionally, before the first and third blocks, the children in the OL group received
relatively easy criteria for success (enhanced expectancies). The participants were asked to
participate in retention and transfer tests two days after the acquisition phase. Independent T-test
and mixed ANOVA were used to analyze the data.
Results: The results revealed that the motor performance and learning of the OL group were higher
than the control group.
Conclusion: The findings showed that the theory of optimal motor learning (using autonomy
support, enhanced expectancies, and external focus of attention) is relatively acceptable and
applicable among girls aged 13-15 years.
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Extended Abstract
Background and Purpose

The investigation and identification of
effective exercise methods in motor learning
have been a concern for researchers in recent
decades. This has led to the development of
various research areas and an increase in
theoretical frameworks in motor learning.
According to the optimal theory of motor
learning, to optimize training conditions for
achieving optimal motor learning, attention
must be paid to three variables: autonomy
support (granting the right to choose to
control aspects of exercise conditions),
enhanced expectations (creating specific
training conditions where the learner
becomes more hopeful about future success),
and adopting an external focus of attention
(directing attention to the effects of
movement in the environment). Each of these
variables has its research area, and the
optimal motor learning theory emphasizes the
combination of these variables to maximize
benefits. Despite confirming the separate
effects of each variable on individuals' motor
learning, the optimal motor learning theory
focuses on the combined approach to
maximize benefits. While the theory has
attracted many researchers, proponents
emphasize the need to test and experiment
with this theory in various training
environments and consider individuals of
different age groups. This becomes more
apparent when recent research showed that
the combined use of autonomy support,
enhanced expectations, and external focus of
attention did not lead to optimal and effective
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performance for professional athletes. Further
investigation into the combined effects of
these variables in different conditions can
provide more information.

In the present study, researchers aimed to
examine the effect of the combined use of
three key variables in the optimal theory of
motor learning on the motor learning of 13-
15-year-old girls. In addition to increasing
relevant knowledge in this area and clarifying
the effectiveness of these variables when used
together, if positive outcomes are present, this
study could provide significant practical
advantages and benefits for physical
education teachers and coaches. Furthermore,
considering the relationship between motor
skills and cognitive-academic performance,
exploring and understanding appropriate and
effective training methods for adolescents can
have practical advantages in both motor skills
and cognitive-academic dimensions.

Materials and Methods

From among the girls in Najafabad city, 32
girls aged 13-15 were selected using
convenience sampling to learn the task of
shooting a moving ball. After a pre-test, the
participants were randomly assigned to two
groups: optimal motor learning and control.
Before the acquisition phase (5 blocks of 10
trials), the girls in the first group were
allowed to choose their preferred ball before
each block (autonomy support). Additionally,
before the sixth trial in each block, they were
asked to focus on the path of the ball
(external focus of attention), and before the
first and third blocks, they were given
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relatively easy success criteria (enhanced
expectations). Two days later, the learners
participated in a retention and transfer test
(each consisting of 10 trials). Independent t-
tests and mixed analysis of variance were
used to analyze the data.

Results

Initially, to ensure the selection of
appropriate statistical tests, the distribution of
the data was examined. The results of the
Shapiro-Wilk test indicated the normal
distribution of data in all stages of the test
(P<0.05). An independent t-test was used to
examine potential differences between groups
in the pre-test phase. The results showed no
significant differences between the groups in
the pre-test phase (P=0.65, t=0.30). This
indicated the homogeneity of the groups
before the implementation of the current
protocol. The results of the mixed analysis of
variance showed a significant main effect of
acquisition and group (P=0.001), while the
interaction effect was not significant
(P<0.05). Further analysis revealed that the
optimal motor learning group outperformed
the control group in all acquisition blocks
(P<0.05). To investigate the performance of
the two groups in the retention and transfer
tests, a mixed analysis of variance (2x2) was
used. The results showed significant main
effects of the test (n2=0.53, P=0.001,
F=33.37) and group (n2=0.52, P=0.001,
F=32.92), but the interaction effect was not
significant (n2=0.01, P=0.9, F=0.01). Due to
the significant main effects of the test and
group, independent t-tests were used to
examine the performance of the two groups
in the retention and transfer tests. The results
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of the independent t-tests showed a
significant difference in performance between
the two groups in the retention and transfer
tests (P>0.01), all in favor of the optimal
motor learning group.

Conclusion

The present study aimed to test the optimal
motor learning theory among  girls.
Specifically, the study examined the effect of
using a combination of autonomy support,
enhanced expectations, and external focus of
attention on learning the task of hitting a
moving ball. The results showed that
individuals in the optimal motor learning
group, who were given relatively easy
success criteria during the acquisition phase
(enhanced expectations) and were allowed to
choose balls of their preferred color
(autonomy support) before focusing on the
external focus of attention, were able to
demonstrate better performance and motor
learning compared to individuals in the
control group. Therefore, this study
confirmed a key claim of the optimal motor
learning theory (using a combined approach
of autonomy support, enhanced expectations,
and external focus of attention) among
adolescent girls and emphasizes the
effectiveness of this method for achieving
more effective motor learning. In addition to
increasing relevant knowledge in this area,
the findings of this study can have practical
applications in teaching motor skills among
adolescents. The present study also had
limitations. Due to the imposed conditions of
the COVID-19 pandemic, it was not feasible
to increase the number of participants and
subsequently increase the study's power for
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researchers. However, it should be noted that
the sample size in the present study is similar
to that of other studies. Furthermore, only
girls participated in the study, and
considering the nature of the task used
(shooting a moving ball), which requires
strength and coordination; it is recommended
to include participants of both genders in
future studies. It is worth mentioning that to
generalize the results of this study to further
research in this area, it is necessary to
consider different tasks and training
conditions.
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