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Abstract

This study investigated the effects of task difficulty self-control and its timing on the learning
of basketball throwing motor patterns and intrinsic motivation. Based on the principle of
matching task difficulty with learner ability, the difficulty level was adjusted using two
approaches: self-control and adaptive performance-based scheduling.
A total of 48 novice high school students were randomly assigned to four groups: full self-
control, early-phase self-control, late-phase self-control, and a yoked control group. During the
acquisition phase (100 trials), participants in the self-control groups were allowed to select the
basketball throwing distance before each attempt.
The results of a mixed-design ANOVA with repeated measures indicated that task difficulty
self-control conditions—especially when applied at the beginning of practice—significantly
improved motor pattern performance and enhanced intrinsic motivation during the acquisition,
retention, and transfer phases (p <.05).
This study, aimed at exploring cognitive and motivational processes involved in motor learning,
demonstrated that adjusting task difficulty in accordance with individual performance levels
can facilitate the learning process through two mechanisms:
1. Optimizing information processing, in line with the Challenge Point Hypothesis, and
2. Enhancing intrinsic motivation via active learner involvement, consistent with the
OPTIMAL theory of motor learning.

Key words: Intrinsic Motivation, Task Difficulty, self controlld, Challenge Point Framework,
OPTIMAL Theory, Timing.
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Extended Abstract

Motor learning in novice learners is not only shaped by physical practice but is profoundly
influenced by motivational and cognitive factors. Contemporary theories such as
Self-Determination Theory (Deci & Ryan, 2000), the Challenge Point Framework (Guadagnoli
& Lee, 2004), and the OPTIMAL Theory of Motor Learning (Wulf & Lewthwaite, 2016)
emphasize that autonomy-supportive, optimally challenging environments enhance both skill
acquisition and intrinsic motivation.One promising autonomy-based variable is self-controlled
task difficulty, where learners select the level of challenge based on their perceived competence.
Research demonstrates that such control improves performance outcomes and promotes sustained
motivation (Chiviacowsky & Wulf, 2007); however, the effect on movement pattern quality, a
critical indicator of motor skill refinement and transferability, remains underexplored.
Additionally, the timing of self-control—whether granted at the beginning or end of practice—
may differentially impact cognitive load, engagement, and motor organization. Early control may
foster proactive goal-setting and strategy formation, while later control may offer limited benefit
once performance becomes automated. This study, therefore, investigates how self-controlled task
difficulty and its temporal implementation (early vs. late in practice) affect both the motor pattern
of basketball throwing and intrinsic motivation in novice high school learners. By linking
cognitive—motivational mechanisms with kinematic outcomes, this work extends motor learning
theory and informs practical interventions in educational and sport settings.

Materials and Methods: Forty-eight male high school students with no prior experience in
basketball throwing, voluntarily participated in the study. All participants were right-handed
and classified as novices. They were randomly assigned to one of four equal groups (n = 12):
(1) Full Self-Control (FSC), (2) Early Self-Control (ESC), (3) Late Self-Control (LSC), and (4)
Yoked Control (YC). Written informed consent was obtained from participants and their
guardians. The study was approved by the institutional ethics committee.

The study followed a randomized, between-subjects design with repeated measures across three
phases: acquisition, retention, and transfer. Participants practiced a basketball throwing task in
a gymnasium setting, completing 100 acquisition trials over two days.

In the self-control conditions (FSC, ESC, LSC), participants selected the throwing distance (from
3, 4.5, or 6 meters) before each trial. In the FSC group, self-control was provided throughout all
trials. In the ESC group, self-control was allowed during the first 50 trials; in the LSC group, it
was granted during the final 50. Participants in the YC group performed the task with distances
matched to counterparts in the ESC and LSC groups but had no control over the task
difficulty.Motor pattern learning was assessed through video analysis using a validated
movement checklist focusing on coordination, stability, and follow-through. Intrinsic motivation
was measured via the Intrinsic Motivation Inventory (IMI), adapted for motor tasks.Data were
analyzed using a 2 (time) % 4 (group) mixed ANOVA for both motor performance and motivation
scores. Post hoc comparisons with Bonferroni correction and partial eta squared (n?) were used
to interpret group differences. Significance was set at o =.05.

Results: A repeated measures ANOVA revealed that self-controlled task difficulty,
particularly when applied at the beginning of practice, significantly improved both the
movement pattern and intrinsic motivation across acquisition, retention, and transfer phases (p
< 0.05). Participants in self-controlled conditions reported higher task engagement and a
greater sense of competence, aligning with predictions from SDT and OPTIMAL theory.
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Conclusion: The results support the hypothesis that matching task difficulty to learner capacity,
especially through early-phase self-control, facilitates not only better performance but also
more refined movement patterns. This finding aligns with the Challenge Point Framework,
where appropriately challenging tasks promote deeper processing. Moreover, enhanced
intrinsic motivation among self-controlled learners reinforces the importance of autonomy-
supportive practice conditions. Self-controlled practice, particularly when implemented early
in training, positively impacts both motor pattern development and intrinsic motivation in
novice learners. These findings have direct implications for physical education and coaching,
suggesting that structured autonomy in task difficulty can enhance learning efficiency and
motivation. Coaches and educators are encouraged to integrate early-phase self-control into
practice design to foster optimal motor learning environments.
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