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Abstract

Objective: The aim of this study was to examine the separate and combined effects of the external focus of
attention and autonomy support on learning a targeting task, according to OPTIMAL theory of motor learning.
Methodology: 60 female students were randomly assigned into 4 groups of 15 participants in each group
including external focus - autonomy support (provided a choice about the place of throwing along with a focus
on target); external focus (focus on target); autonomy support (provided a choice about the location of
throwing); and a control (without attentional instruction). The research motor task was a controlling throw of a
coin with a dominant hand on targets placed on the ground consisting of ten concentric circles. Participants in
a 2 * 2 design, (focus externally: Yes/No) (autonomy-support: Yes/No) completed the acquisition phase
consisting of 60 trials. Retention test using with 2 hours and 24 hours' delay were performed.

Results: The analysis of variance revealed that the main effect of external focus (p=0.38) and the interaction
effects of external focus and autonomy support (p=0.69) are not significant. The main effect of autonomy
support is significant (p=0.002). Participants in autonomy support groups performed better than those without
autonomy support in retention phase.

Conclusion: Overall, these findings suggest that the autonomy support separately and without the combination
of external focus affects the learning of a targeting motor skill.
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Extended Abstract

Background and Purpose

Motor learning theories have developed to understand the acquisition and retention of motor skills.
One of these theories, the optimal motor learning theory, emphasizes factors of attention (external
focus and internal focus) and motivation (autonomy-support and enhanced expectations for
performance) in motor learning (1). Research have shown the additive role of the two factors of
external focus and autonomy-support in the motor learning such as accuracy of throwing skills (2)
and motor performance (3). Several issues necessitate the need for more research. First, the optimal
motor learning theory (1) is a new theory and some conflicting results (4) require more research.
Second, most previous research has used making choices unrelated to the performance of the training
task, such as choosing the color of the golf ball (5,3), and the color of the rope (6). Therefore, it seems
necessary to conduct more research in providing the opportunity to choose options more relevant to
the performance of the task. Eventually, the previously used motor tasks were more of simple tasks
and complex movement skills have been less investigated. Therefore, in the current study, the task of
throwing was used, including the controlled throwing of a projectile (coin) to the target, which
requires gross muscle control according to the throw distance and target dimensions, and fine muscle
control according to the volume and weight of the projectile.

Materials and Methods

The present study is a quasi-experimental study with a pre/post-test design. 60 female students were
randomly assigned into 4 groups of 15 participants in each group including external focus - autonomy
support (provided a choice about the place of throwing along with a focus on target); external focus
(focus on target); autonomy support (provided a choice about the location of throwing); and a control
(without attentional instruction). The research motor task was a controlling throw of a coin with a
dominant hand on targets placed on the ground consisting of ten concentric circles. Participants in a
2 * 2 design, (focus externally: Yes/No) (autonomy-support: Yes/No) completed the acquisition phase
consisting of 60 trials. Retention test using with 2 hours and 24 hours' delay were performed. All tests
were run at a significant level of P<0.05, using SPSS 26.0 software.

Findings

The analysis of variance for pretest scores revealed that there are no significant main effects of
external focus (p=0.30) and autonomy support (p=0.16), and interaction effects of two factor
(p=0.35). Therefore, there was no significant difference between the groups in the pre-test scores and
the groups were comparable. For the scores of the acquisition phase, the main effect of the practice
block factor was significant (0.001). As such, all blocks had a significant increase compared to the
first block (p<0.05). For the scores of the retention phase, the main effect of external focus (p=0.38)
and the interaction effects of external focus and autonomy support (p=0.69) are not significant. The
main effect of autonomy support is significant (p=0.002). Participants in autonomy support groups
performed better than those without autonomy support in retention phase.

Conclusion

The results of the present research showed that the factor of autonomy-support has increasing effect
on motor learning. However, the factor of external attention has no effect in learning the movement
task of controlled throwing of coins to the target. This finding is inconsistent with the optimal motor
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learning theory. Conducting more research by considering the differences in task characteristics such
as attention needs and cognitive engagement required by tasks can be effective in revealing the
interactive role of external attention and autonomy in motor learning.

Overall, these findings suggest that the autonomy support separately and without the combination of
external focus affects the learning of a targeting motor skill. These findings can have practical hints
for experts in the field of motor behavior. Sports coaches and physical education teachers can use the
opportunity to choose and create a sense of autonomy in teaching motor skills to increase motor
learning.
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Figure 2- Targeting scores of groups in pre-test, acquisition, and retention test
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Table 1 - The LSD results to determine group differences in retention test
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