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Abstract

The significance of the present study lies in proposing an innovative Smart Adaptive
Training System (SATS) based on data analysis. The system is designed to be practical
and easily implemented without requiring advanced wearable sensors or sophisticated
monitoring equipment. It operates by collecting athletes’ daily training data through an
electronic reporting form and analyzing these data using an algorithm developed by the
researchers to calculate indicators of fatigue, recovery, and training readiness. Based
on these indicators, the training program is automatically adapted to meet each athlete's
physiological condition. This approach is particularly suitable for the Iraqgi National
Youth Weightlifting Team, which seeks to adopt modern evidence-based training

methods while working within the available resources.

The researchers employed an experimental research design involving two groups
(experimental and control), as this approach was considered the most appropriate for
evaluating the effectiveness of adaptive training programs in developing physical
performance. The study population consisted of Iraqgi National Youth Weightlifting Team

athletes aged 15-17 years during the 2024-2025 competitive season.

The study evaluated the effectiveness of the Smart Adaptive Training System (SATS).
The findings demonstrated that the proposed system, based on intelligent analysis of

athletes’ daily data, produced substantial improvements in maximal strength
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(approximately 12-18%), muscular endurance (approximately 25-32%), and recovery
indicators. These results confirm that adaptive training is more effective than

conventional training methods for youth weightlifters.

Based on these findings, the researchers recommend adopting the Smart Adaptive
Training System (SATS) within the Iragi National Youth Weightlifting Team, as well as
implementing it in local club training centers and regional weightlifting federations
because of its practicality, ease of application, and effectiveness in optimizing training

outcomes.

Keywords: Smart Adaptive Training System (SATS); Data Analysis; Adaptive Training;

Weightlifting; Youth Athletes.
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