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Abstract

According to Optimal theory, three factors, namely Enhanced Expectancies, Autonomy
Support, and External Focus of Attention play a key role to facilitate motor performance and
learning. Therefore, the purpose of the present study was to investigate the effects of optimizing
performance through consecutive providing of enhanced expectancies, autonomy support and
external attentional focus on learning the square-stepping task in children. A quasi-
experimental study was conducted on 24 children (22 girls and 2 boys) with a mean age of
10.16 £ 0.58. The participants were selected through the convenience sampling method and
randomly assigned to optimized and control groups. All participants performed 36 trials (3x12)
during the practice phase. The participants in optimized group were then provided a different
condition for each of three acquisition blocks in a counterbalanced order. During the retention
and transfer phases, they performed 12 trails. The analysis of variance (ANOVA) with repeated
measures and one-way analysis of variance were used to analyze the collected data. The
findings were analyzed at 0/05 using SPSS software version 24. During the practice phase,
there was no significant difference between the mean time of the square-stepping task across
consecutive trial blocks in the optimal and control groups, as well as performance under EE,
AS, and EF conditions was not significantly different in both groups. In addition, the results of
the retention and transfer tests showed no significant difference between groups. Therefore, it
seems that using key factors of the Optimal theory in a sequential manner throughout practice
cannot be an appropriate intervention for motor skills learning in children.
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Extended Abstract

Background and Purpose

One of the most important goals in motor learning is to identify training conditions
that will optimize the learning of motor skills (1). In recent years, motor learning
researchers have proposed the optimal theory. The optimal theory identifies three
factors: Enhanced Expectancies (EE), autonomy support (AS) and External Focus
of Attention (EF) to optimize motor performance and learning (2). Several studies
have demonstrated the benefit of the presence of all three factors in the motor
performance and learning of adults; nevertheless, the effect of the presence of all
three variables on children's performance and learning has been less investigated
(3). According to various studies that have investigated the effective variables on
improving motor performance and learning, three factors of age, perception and
working memory have been effective. Evidence shows that the speed of
information processing is slower in children. Therefore, considering the
effectiveness of the presence of these three variables in the optimal theory, and
the lack of studies on the effect of these three factors on children's motor learning,
and existing developmental differences, especially from the cognitive aspect
between children and adults, the purpose of the present study aimed to investigate
the effects of optimizing performance through consecutive providing of enhanced
expectancies, autonomy support and external attentional focus on learning the
square-stepping task in children.

Materials and Methods

A sample of 24 children (22 girls and 2 boys) with a mean age of 10.16 + 0.58
were selected through convenience sampling and were randomly assigned to
optimized and control groups. The task was square stepping (SSE), which was
designed by Shigamatsu and Ekura (2006) (4). This task was completed on a thin
mat (250 x 100 cm) that was divided into 40 squares (25 x 25 cm). Participants
were instructed to walk as fast as they could from one end of the mat to the other
following a pre-determined step sequence. Figure 1 shows the three different
sequences/patterns used in this study. Patterns A and B were alternatively used on
the pre-test, during the practice phase, and retention test. Pattern C was used on
the transfer test (see Figure 1). The time to complete each trial (i.e., motor times)
was recorded by a stopwatch. All participants performed 36 trials (3x12) during
the practice phase. The participants in optimized group were then provided a
different condition for each of three acquisition blocks in a counterbalanced order.
During the retention and transfer phases, they performed 12 trails. The analysis of
variance (ANOVA) with repeated measures and one-way analysis of variance
were used to analyze the collected data.
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Figure 1-Selected patterns in pre-test, acquisition, retention and transfer (Figure
taken from SSE exercise patterns (4))

Findings

Practice. The within-group (block) effect (y2 = 0.724; p < 0.001; F = 57.820
(2,44)) and the interaction of block and group (182) /0 = #2; p = 0.012; F = 4.902
(2.44) were significant. Post hoc tests indicated that there were no significant
differences in block one (p = 0.884), two (p = 0.705), and three (p = 0.352)
between control and optimized groups.

In addition, the within-group effect (conditions) (2 = 0.023; p = 0.605; F = 0.508
(2,44)) and the interaction of condition and group (32 = 0.023; p = 0.601; F =
0.515 (2,44)), and the between-group effect (experimental group) (2 = 0.008; p
=0.681; 0.174 = 1, 22) F) were not significant. Therefore, there was no significant
difference between the EE, EF, and AS conditions as well as between the control
and optimized groups.

Retention and Transfer. There were no significant differences between the control
and optimized groups in retention (2 = 0.060; p = 0.249; F = 1.400 (1,22)) and
transfer (2 = 0.057; 0.263) (F = 1.322) = p = (1,22) phases.

Discussion and Conclusion

The findings of the study showed that the consecutive implementation of three
components of the optimal performance theory had no a cumulative effect on the
average time of children’s stepping task in the acquisition phase. The most obvious
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difference between the previous studies and the present study is the age factor.
There is a possibility that due to the limited capacity of working memory, both
verbally and spatial-visually, children have not been able to benefit from the
advantages of the consecutive implementation of the components of this theory
(5).

In addition, the results of the present study showed that the average time of
performing the stepping task of children of two control and optimized groups was
not significantly different in the retention and transfer phases. Providing internal
attention may be more perceptible for children, that is, the benefit of external
attention in children is related to perception, age, working memory and motor
control capabilities (6). As a result, its effect can vary in different children similar
to the present study. The effect of improving expectation can also be moderated
by developmental characteristics. Children are different in terms of the level of
perceived competence and there is a relationship between the level of perceived
competence and the motivation to participate in the activity (7). Regarding the
third variable of the optimal theory and its effect on children's motor learning, it
can be stated that children's benefit from choice conditions is different from adults'
because there are key cognitive differences such as information processing speed
and working memory between children and adults (8). In general, the findings of
this study showed no significant difference between the average time to perform
the stepping task of children in the two control and optimized groups in practice.
Therefore, creating a cumulative effect through the consecutive implementation
of three components of the optimal theory on children's motor performance in the
acquisition phase is not confirmed. Furthermore, the results of the present study
revealed that improvement of expectation, autonomy support, and external
attention did not affect the average time of children's stepping task in the retention
and transfer stages. Therefore, it can be concluded that the consecutive
implementation of the components of the optimal theory had no effect on
children's motor learning and performance.

Keywords: Autonomy Support, Enhanced Expectancies, External Focus of
Attention, Optimal Theory, Square-Stepping Exercises.
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