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Abstract
Purpose: This study aimed to examine the role of autonomy-support and enhanced expectations in
motivation and motor learning.
Methods: Sixty students were randomly assigned into 4 groups of 15 members. These groups were
Autonomy Support + Enhanced Expectations (members were provided with the right to choose the
throwing spot + received positive feedback on their performance progress); Enhanced Expectations
(provided with positive feedback on their performance progress); Autonomy Support (provided
with the right to choose the throwing spot); and a Control group (without any instruction).
Participants performed a throwing task in the practice phase of 60 trials in a 2 x 2 design,
(autonomy-support: Yes/No) * (enhanced expectations: Yes/No). Participants completed the
motivation scale and then the retention tests with a delay of 2 hours and 24 hours.
Results: Analysis of variance showed that the main effect of autonomy-support on retention is
significant (P=0.008). However, the main effect of enhanced expectations and the interaction effect
of the two factors is not significant (P=0.40). In addition, both factors of autonomy-support
(P=0.002) and enhanced expectancies (P=0.01) have additive effects on motivation.
Conclusion: The two factors of autonomy-support and enhanced expectations have additive
benefits on motivation. Nevertheless, the main mechanism of the effect of these two factors on
motor learning can be different.
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Extended Abstract
Background and Purpose

Optimizing  motor  performance  and
facilitating motor learning are fundamental
objectives in the field of motor behavior. In
recent years, increasing attention has been
directed toward motivational variables,
particularly —autonomy-supportive practice
environments and motivational feedback, as
key determinants of effective motor learning.
One influential framework addressing these
factors is the Optimizing Motor Learning
theory, proposed by Wulf and Lewthwaite
(2016), which emphasizes the interaction
between  motivational and attentional
processes in enhancing motor performance
and learning. According to this theory, motor
learning is optimized through motivational
factors such as autonomy support and
enhanced expectancies, alongside attentional
mechanisms related to focus of attention.

Autonomy  support refers to practice
conditions in which learners are allowed to
make choices and exert control over certain
aspects of task execution. Research suggests
that providing autonomy enhances intrinsic
motivation, perceived competence, and self-
efficacy, thereby facilitating motor learning.
Numerous studies have demonstrated positive
effects of autonomy across various motor
tasks, including object  manipulation,
throwing, and balance skills. However,
inconsistent findings have also been reported,
particularly in complex or novel tasks,
indicating that the effectiveness of autonomy
may depend on task characteristics and
practice conditions.

Enhanced expectancies involve learners’
beliefs about their likelihood of successful
performance, shaped by previous experiences
and feedback. Strategies such as positive
feedback, redefinition of task success, and
augmented feedback have been shown to
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improve motor learning by strengthening
expectancies.  While  social-comparative
feedback has been widely used to induce
enhanced  expectancies, self-referenced
positive  feedback  remains  relatively
underexplored despite its potential to support
intrinsic motivation.

Although several studies have reported
additive or interactive benefits of combining
autonomy support and enhanced
expectancies, contradictory results persist.
Moreover, prior research has largely focused
on autonomy related to superficial task
features and simple motor tasks, leaving the
effects of autonomy linked to task execution
parameters and more complex motor skills
insufficiently examined. Therefore, guided by
the OML theory, the present study aimed to
investigate the effects of execution-related
autonomy and self-referenced positive
feedback as a source of enhanced
expectancies on the learning of a complex
goal-directed throwing task. Findings from
this study may contribute to a clearer
understanding of motivational mechanisms in
motor learning and inform evidence-based
practice for coaches and physical education
teachers.

Materials and Methods

This study adopted a semi-experimental,
applied design using a 2 x 2 factorial
structure manipulating enhanced expectancies
(with vs. without) and autonomy support
(with vs. without). Sixty female university
students (18-26 years) were recruited through
convenience sampling, with sample size
determined via G*Power (o = 0.05, power =
0.80, effect size =0.40). Participants were
randomly assigned to one of four groups:
autonomy + enhanced  expectancies,
enhanced expectancies only, autonomy only,
and control.
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The task involved a goal-directed underhand
coin-throwing task toward a target with
concentric scoring zones, adapted from Wulf
et al. (2018). Autonomy support was
provided by allowing participants to choose
the throwing angle, while enhanced
expectancies were induced through positive
self-referenced performance feedback. The
control group received no autonomy or
motivational manipulation.

The experimental protocol included a pretest
(10 trials), an acquisition phase (6 blocks of
10 trials), and immediate (2 h) and delayed
(24 h) retention tests. Intrinsic motivation
was assessed after acquisition using the
Intrinsic  Motivation  subscale of the
Situational Motivation Scale (SIMS) (a =
.88). Data were analyzed using factorial and
mixed-design  ANOVAs, with repeated
measures on practice blocks and retention
tests.

Results

Results of the 2 x 2 factorial ANOVA on
pretest performance revealed no significant
main effects of enhanced expectancies or
autonomy support, nor a significant
interaction between the two factors (P>0.05),
indicating that groups were comparable at
baseline.

During the acquisition phase, a 2
(expectancies) x 2 (autonomy) x 6 (practice
blocks) mixed-design  ANOVA showed a
significant main effect of practice block
(P<0.001), reflecting performance
improvements across practice. However, no
significant main effects of enhanced
expectancies or autonomy, and no interaction
effects, were observed (P>0.05). Bonferroni
post hoc comparisons indicated that
performance in all acquisition blocks was
significantly higher than in the first block
(P<0.05).

For retention performance, the 2 x 2 x 2
mixed ANOVA revealed a significant main
effect of test (P<0.001) and a significant main
effect of autonomy support (P=0.008),
indicating superior retention performance for
participants who experienced autonomy
support. No significant main effect of
enhanced expectancies and no interaction
effects were found (P>0.05). LSD post hoc
analyses confirmed that autonomy-supported
groups outperformed non-autonomy groups
in both retention tests.

Analysis of intrinsic motivation scores
showed significant main effects of enhanced
expectancies (P=0.01) and autonomy support
(P=0.002), while their interaction was not
significant (P>0.05). These findings suggest
additive benefits of both motivational factors
on intrinsic motivation.

Conclusion

The findings showed that autonomy support
significantly enhanced motor learning, as
reflected in superior retention performance,
whereas enhanced expectancies did not affect
throwing accuracy. In contrast, both factors
independently increased intrinsic motivation.
The learning advantage observed in the
autonomy-support groups is consistent with
previous studies demonstrating positive
effects of self-controlled practice conditions
on motor learning. This finding supports the
OPTIMAL  theory’s  assumption that
autonomy acts as a motivational factor
facilitating  learning, possibly  through
increased self-regulation and perceived
competence. However, the absence of
learning benefits from enhanced expectancies
contrasts with earlier research reporting
facilitative effects across various motor tasks.
This discrepancy may be attributed to
differences in task complexity, the use of
self-referenced rather than social-comparative
feedback, and the availability of rich intrinsic
sensory feedback during task execution.
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Despite the lack of learning effects for
enhanced expectancies, both autonomy
support and  enhanced  expectancies
significantly increased intrinsic motivation,
aligning with prior evidence that these factors
enhance motivational states during practice.
The dissociation between motivational
enhancement and learning outcomes suggests
that increased intrinsic motivation alone may
not be sufficient to induce motor learning,
particularly in complex, control-demanding
tasks.

In conclusion, the findings indicate that
autonomy support plays a more robust role
than enhanced expectancies in facilitating
motor learning, while both factors contribute
additively to intrinsic motivation. These
results partially support, yet also challenge,
the OPTIMAL theory and highlight the need
for further research examining how feedback
type, task characteristics, and choice
relevance  moderate  the effects of
motivational variables on motor learning.
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