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digital feedback. Following statistical
analysis via SPSS, both groups exhibited
notable progress; however, significant
statistical differences in the post-tests
heavily favored the experimental group.
The research concludes that the Al-driven
instant assessment framework
substantially outperforms conventional
visual methods, primarily by preventing
the regasification of mechanical errors,
accelerating cognitive motor program
formulation, and effectively reducing
student anxiety while boosting self-
efficacy. The study strongly recommends
incorporating digital motion analysis tools
into gymnastics curricula and outfitting
sports facilities with smart devices to
facilitate immediate self-assessment.

Keywords: Artificial intelligence, real-
time feedback, kinetic path, ground
movements.
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The effectiveness of Utilizing artificial
intelligence applications as a real-time
assessment system in evaluating the
movement patterns of several floor
exercise skills in gymnastics among
female students

Hala Fahim Aliwi
Abstract

This study aims to determine the impact of
integrating artificial intelligence (Al)
technologies as an instant evaluation tool
in correcting kinematic pathways and
enhancing the performance of
fundamental gymnastics skills on the floor
exercise mat (forward roll, handstand, and
cartwheel). The core problem stems from
the natural limitations of human visual
observation in tracking precise
biomechanical deviations during rapid,
complex movements, which delays
feedback and complicates error correction.
To fulfill the study's objectives, an
experimental methodology was adopted
using an equivalent two-group design
(control and experimental) with pre- and
post-tests.  The  target  population
comprised 50 third-year female students at
the College of Physical Education and
Sports Sciences, Al-Muthanna University,
for the 2023-2024 academic year. After
allocating 10 students for a pilot study, the
primary sample of 40 students was
randomly and equally divided into two
groups. To ensure statistical rigor and
eliminate subjective grading, a closed-
ended evaluation form utilizing a 5-point
Likert scale was employed to assess
tracking precision. The control group
underwent standard visual evaluation,
whereas the experimental group utilized
smart motion-tracking software (Pose
Estimation) that supplies immediate
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