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Introduction: Observational learning is one of the important approaches in teaching
motor skills and can lead to performance improvement by directing attention and
optimizing visual strategies. One of the key indicators in this field is the quiet eye,
which plays a critical role in the accuracy of aiming-based skills. Therefore, the
present study aimed to examine the effect of demonstration angle on learning the
mini-basketball free throw and quiet eye duration in girls aged 10 to 12 years.

Methods: This study was semi-experimental in design and is classified as
cross-sectional and applied. The statistical population consisted of female elementary
school students from District 1 of Tehran. Participants were assigned to two
observational modeling groups: one with a sagittal (side) viewing perspective and
the other with a frontal viewing perspective. Quiet eye duration was recorded using
a binocular eye-tracking system (Pupil Labs Core). After confirming data normality,
the data were analyzed using mixed-design analysis of variance (ANOVA) and
Bonferroni post hoc tests.

Results: The findings indicated that the main effect of measurement stage on
free-throw accuracy and quiet eye duration was significant, whereas the main effect
of group and the interaction between group and stage were not significant. Both
groups demonstrated significant improvements in free-throw performance and quiet
eye duration from the pre-test to the retention test.

Conclusion: The results suggest that observational learning, regardless of
demonstration angle, leads to stable improvements in motor performance and
visual-perceptual indices. Moreover, first-person and third-person perspectives
appear to have comparable effectiveness in motor modeling among children.
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Extended Abstract

Introduction

Motor skill acquisition in children is significantly
influenced by the presentation of visual information.
Research on observational learning, particularly through
expert gaze cues (such as "quiet-eye" or gaze-marked
videos), has demonstrated that it can direct attention to
task-relevant cues, thereby enhancing both gaze behavior
and motor performance. However, the impact of viewing
angle (first-person/frontal versus third-person/sagittal)
on the effectiveness of gaze-augmented observational
practice has not yet been directly compared in younger
learners. This study investigated whether the display
angle moderates the effects of gaze-guided observational
practice on quiet-eye duration and the learning outcomes
of a mini-basketball free throw among girls aged 10 to 12
years.

Methods

Twenty-four right-handed female elementary school
students, aged 10 to 12 years, with no formal basketball
training, were randomly assigned to one of two
observational learning conditions: first-person (frontal)
gaze-augmented video (n = 12) or third-person (sagittal)
gaze-augmented video (n = 12). The task involved
executing a mini-basketball free throw from a distance of
4 meters to a lowered hoop set at 2.60 meters. Scoring
followed a predetermined rubric: a direct swish earned 5
points, rim + in received 3 points, rim contact without
making the basket received 2 points, backboard without
making it received 1 point, and a miss received 0 points.
Gaze behavior was recorded using a binocular Pupil Labs
Core eye tracker (60 Hz, approximately 1° accuracy),
synchronized with a lateral GoPro camera for kinematic
reference. After familiarization (which included 5
practice throws) and device calibration, participants
completed a 10-trial pretest without feedback. One day
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later, they engaged in three consecutive days of
observational practice. Each session consisted of six
blocks of 10 observation-plus-execution trials, where
participants watched expert videos featuring overlaid
gaze cues before performing their throws (with a 1-
minute rest between blocks). Immediately following the
training session and again 24 hours later, a posttest and a
retention test (involving 10 throws each) were
administered while monitoring gaze behavior and
performance. Data were analyzed using mixed ANOVAs
(2 groups x 3 time points), with Bonferroni follow-up
tests conducted; normality and homogeneity of variance
were confirmed.

Results

Both display conditions resulted in substantial,
statistically significant improvements over time in both
free-throw performance (main effect of time: F(2,44) =
267.29, p < 0.001, 12 = 0.92) and quiet-eye duration
(main effect of time: F(2,44) = 125.00, p < 0.001, n? =
0.85). Bonferroni pairwise comparisons revealed
significant gains from the pretest to the acquisition phase
and from the pretest to the 24-hour retention for both
metrics; however, there were no meaningful differences
between immediate posttest results and retention.
Importantly, there were no significant main effects of
group or time x group interactions for either motor
performance (group: F(1,22) = 0.22, p = 0.64, 0> = 0.01;
interaction: F(2,44) = 0.41, p = 0.66, n* = 0.01) or quiet-
eye duration (group: F(1,22) =1.71, p = 0.20, n> = 0.07,
interaction: F(2,44) = 0.93, p = 0.40, n* = 0.04).
Therefore, both first-person and third-person gaze-
augmented observational practice were equally effective.

Table 1. Bonferroni pairwise comparisons across measurement stages

Dependent variable Comparison Mean difference (A — B) p (Bonferroni)
Free-throw performance Pretest vs Acquisition —0.73 < 0.001
Pretest vs 24-h Retention —0.71 <0.001
Acquisition vs 24-h Retention 0.12 1.00
Quiet-eye duration (ms) Pretest vs Acquisition —174.02 <0.001
Pretest vs 24-h Retention —156.62 <0.001
Acquisition vs 24-h Retention 17.40 0.34

Conclusion

The provision of expert gaze cues during observational
practice significantly improved both perceptual (quiet
eye) and motor (free-throw) outcomes in young female
learners. This finding supports theoretical models

suggesting that directing visual attention to task-relevant
information enhances motor planning and execution.
Notably, the lack of a differential effect based on
viewing angle indicates that, for this aiming task among
10-12-year-old girls, both frontal and sagittal gaze-
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augmented perspectives are equally advantageous when
paired with repeated observation and action practice.
The practical implications highlight the potential of
gaze-augmented videos as effective instructional tools
in youth sports settings. However, limitations such as a
small, single-sex sample temper the generalizability of
these findings. Future research should involve larger,
mixed-sex samples, investigate neural and kinematic
mechanisms (e.g., EEG/fMRI, motion analysis), and
examine perspective effects across a broader range of
task types and in virtual reality environments.
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