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Abstract: Sports coaching and physical education are witnessing a paradigm shift in the way athletes are trained, monitored,
and developed with the introduction of artificial intelligence. Artificial intelligence uses real-time analytics, predictive
modeling, and automated feedback to provide data-driven, adaptive, and personalized coaching. In addition to analyzing its
primary uses, this article discusses the expanding importance of Artificial Intelligence in individualized coaching,
implementation issues, and its potential to revolutionize competitive sports and educational systems in the future. The
discussion focuses on how artificial intelligence can be a useful supplement to human trainers in terms of enhancing
performance and preventing injuries.
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INTRODUCTION

Spot coaching has undergone a significant transformation in the last two decades due to the integration of
digital technology, education, and sports science. Machine intelligence and objective data are now being
used to supplement traditional coaching methods, which used to be mostly reliant on intuition and
observation. Real-time decision-making based on evidence, athlete progress tracking, and training regimen
personalization are all made possible by the development of artificial intelligence (AI).

When training, feedback, and performance objectives are specifically matched to each athlete's abilities,
development, and learning style, this is referred to as personalized coaching. Artificial Intelligence
improves the dynamic, scalable, and accurate nature of this individualization. Through the analysis of vast
amounts of data from wearables, video, assessments, and environmental factors, artificial intelligence (AI)
contributes to making decisions that improve athletic performance and the way physical education is
provided.

Adoption of Artificial Intelligence in Indian educational and athletic institutions has the potential to
democratize elite training resources while reducing gaps in access to competent coaching. This study
examines how artificial intelligence (AI) is being incorporated into coaching techniques, the potential for
training and instruction to be revolutionized, and the obstacles that must be overcome for its successful
application.
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REVIEW OF LITERATURE

Academic literature has extensively examined the use of digital technologies in physical education. The
benefits of digital advances for PE teachers' learning environments were highlighted by Bailey & Dismore
(2004). In their assessment of mobile learning platforms in physical education, Drigas & Pappas (2015)
observed an increase in fitness tracking and engagement.

AI-specific applications have been the focus of recent research. According to Höner et al. (2021), AI is
being utilized more and more in top-tier sports for tactical analysis, motion monitoring, and injury
prevention. Real-world applications of AI-driven tailored programming are demonstrated by platforms like
Catapult Sports, Coach AI, and Kinetica, particularly in Olympic training facilities and professional
leagues.

There is, however, still a lack of research on the use of AI to educational coaching and grassroots
initiatives, particularly in settings with little funding or that are located in schools. Additionally, little
research has been done on how AI might enhance pedagogy in physical education programs that are
aligned with FYUGP or NEP. The purpose of this study is to fill that gap.

METHODOLOGY

This is a conceptual research work that uses secondary sources such as government policy documents,
company case studies, white papers on sports technology, and scholarly journals. The method is qualitative
and thematic, to identify the theoretical and practical aspects of AI in personalized coaching and synthesize
current trends.

Performance monitoring, training customization, injury prediction, mental state evaluation, and user
experience enhancement are the main themes that arose from the literature and real-world applications and
serve as the framework for the analysis.

APPLICATIONS OF ARTIFICIAL INTELLIGENCE IN PERSONALIZED
COACHING

Real-Time Performance Feedback

AI-enabled video analysis systems evaluate an athlete's movement using pose identification and
biomechanical analysis, providing real-time advice on execution, stride, and posture. For example,
basketball players can receive instant correction on shot angles, while runners can improve gait efficiency.

Adaptive Training Programs

AI programs design personalized exercise regimens based on the user's level of exhaustion, prior
performance, and injury history. These technologies minimize danger while optimizing results by enabling
coaches to adjust training loads for the best possible progression and recovery.

Injury Risk Assessment

Machine learning methods identify possible hazards by analyzing biomechanical imbalances, physical

2

International Journal of Physical Education & Sports Sciences
Vol. 20, Issue No. 2, July-2025, ISSN 2231-3745

Lt. Dr. Tom Thomas, Dr. Prasannakumaran K www.ignited.in



strain, and past injury data. AI can identify changes in gait patterns that may be signs of overuse injuries,
for instance, enabling preventative measures

Cognitive and Emotional Surveillance

AI can determine an athlete's psychological preparedness by using biological inputs like heart rate
variability and sentiment analysis via speech and facial recognition. This can help the coach decide when to
give the player more time to recover or when to push harder.

Talent Identification and Performance Forecasting

Using variables like growth measures, VO2 max, skill evaluations, and effort indications, AI is able to
forecast long-term performance trajectories. This helps identify athletes who are most suited for particular
positions or events and helps recognize talent early on.

Gamification for Increased Engagement

PE classes can become more interesting with the help of gamified AI technologies. These systems can
increase student motivation, particularly in educational contexts, by automatically adjusting difficulty levels
and offering incentives, badges, or virtual recognition.

CHALLENGES AND ETHICAL CONSIDERATIONS

Even if AI integration has the potential to be revolutionary, there are serious concerns:

Consent and Data Privacy: Sensitive health and behavioral data are collected on a large scale. Consent,
safe storage, and adherence to the Digital Personal Data Protection Act (also known as GDPR) in India are
crucial.

Gaps in Infrastructure: Many universities and institutions, especially those in rural areas, lack the
equipment, internet connectivity, and digital infrastructure needed to use AI platforms.

Balance between humans and AI: Relationship-based coaching and human intuition should be enhanced
by AI, not replaced. An over-reliance on algorithms may damage the relationship between coach and
player.

Algorithm bias: When algorithms are trained on non-diverse datasets, they may perpetuate prejudices in
psychological profiling, injury risk assessment, and performance expectations.

Coaching Education: Coaches and physical education teachers require instruction in data interpretation
and the moral application of AI-generated insights.

PERSPECTIVES FOR THE FUTURE

AI-Powered Smart Campuses: Integrated systems of the future are where AI controls scheduling, facility
access, safety monitoring, and coaching.

Low-Cost and Open-Source Platforms: In order to close the resource gap, accessible platforms tailored
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to Indian educational institutions should be developed.

Curriculum Integration: Courses on AI literacy and digital coaching ethics ought to be incorporated into
FYUGP and PE teacher preparation programs.

The development of inclusive AI tools requires interdisciplinary collaboration between data scientists,
sports scientists, educators, and psychologists.

Integration into National Policies: AI-powered coaching and athlete tracking might be integrated into
national initiatives such as Fit India Movement and Khelo India.

CONCLUSION

By providing highly customized, scalable, and predictive training methods, artificial intelligence is
revolutionizing the coaching paradigm. AI systems improve the skills of human coaches in the fields of
sports and physical education by providing timely, personalized, and data-rich feedback. Even though there
are still ethical and infrastructure issues, AI can promote fair development in Indian and international sports
ecosystems through inclusive design and strategic application. Using AI in individualized coaching is a step
toward more scientific, responsive, and customized athlete development rather than only a technological
advancement.
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