
© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 197746 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6362 

Sportssphere: An Integrated Web-Based Sports 

Management Platform for Athlete Profiling, Performance 

Evaluation, And Opportunity Recommendation 
 

 

Rohit Ghanshyam Atram 

BCA Media & IT, School of Engineering 

Ajeenkya DY Patil University, Pune, Maharashtra, India 

 

 

Abstract—The rapid growth of information and 

communication technology (ICT) has fundamentally 

transformed sports management. Conventional sports 

management systems are fragmented, addressing 

isolated functions such as event scheduling, athlete 

registration, or results management without a 

comprehensive integrated solution. This paper presents 

SportsSphere, a centralized web-based sports 

management platform that unifies athlete profile 

management, event discovery and registration, 

performance evaluation, and opportunity 

recommendation within a single cohesive system. The 

platform employs a modular, layered architecture 

comprising a React-based frontend, a Node.js and 

Express-powered backend, a relational database 

management layer, and a dedicated recommendation 

engine. The performance evaluation module applies a 

quantitative weighted scoring algorithm incorporating 

win rate, participation frequency, consistency, and 

recent performance metrics to generate objective, 

reproducible athlete assessments. The opportunity 

recommendation module leverages profile-matching 

algorithms to surface relevant government schemes, 

scholarships, and sporting events based on individual 

athlete profiles and performance scores. Results 

demonstrate that the integrated, data-driven approach 

substantially reduces administrative overhead, improves 

athlete engagement, and enhances access to available 

opportunities. SportsSphere offers a scalable foundation 

for digital sports management with potential for future 

integration of machine learning and real-time analytics. 

 

Index Terms—Athlete performance evaluation, data-

driven sports management, integrated platform, 

opportunity recommendation system, sports 

management system, web application 

 

 

 

I. INTRODUCTION 

 

The current era has witnessed rapid growth in 

information and communication technology (ICT), 

profoundly affecting domains such as sport, education, 

and management systems. In sports, digital technology 

facilitates management of player performance records 

and events, representing a significant shift away from 

traditional paper-based systems toward sophisticated 

digital platforms [1]. 

Modern sports environments require systems capable 

not only of collecting information but of converting it 

into actionable insights. Studies confirm that 

application of digital technology in sports increases 

efficiency in data management and accessibility [1]. 

Furthermore, advances in intelligent systems highlight 

the necessity of centralized platforms that serve 

diverse stakeholders—athletes, coaches, and 

administrators—within a single unified environment 

[2]. 

Personalization has emerged as a defining 

characteristic of next-generation sports platforms. 

Systems providing tailored recommendations and 

user-specific insights consistently demonstrate 

improved engagement and performance outcomes [3]. 

Despite this progress, most available platforms remain 

functionally fragmented, concentrating on isolated 

tasks such as event planning, performance evaluation, 

or data storage, without delivering a holistic integrated 

solution. 

A particularly pressing concern in contemporary 

sports ecosystems is the gap between available 

opportunities and athlete awareness. Research reveals 

that only a fraction of athletes avails themselves of 

scholarships and government schemes, underscoring 
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the need for intelligent systems that bridge this divide 

[4]. 

This paper presents SportsSphere, an integrated web-

based sports management platform that unifies athlete 

profiling, event management, performance evaluation, 

and opportunity recommendation within a single 

accessible system. Section II reviews relevant 

literature; Section III describes the proposed system 

architecture; Section IV details design and 

implementation; Section V presents results and 

discussion; and Section VI concludes with future 

work. 

 

II. LITERATURE REVIEW 

 

A. Sports Management Systems 

Modern sports management systems have evolved 

from manual, paper-based operations to sophisticated 

computerized platforms. Zhang et al. demonstrated 

that computational approaches to event management 

substantially reduce manual labour while improving 

operational efficiency and data accuracy [1]. Zhu 

documented the architecture of intelligent sports 

management systems (ISMS) employing a multi-

layered design serving athletes, coaches, and 

administrators within a single integrated environment 

[2]. Despite these advances, most existing platforms 

remain functionally specialized and lack adequate 

integration. 

 

B. Performance Evaluation and Monitoring 

Historical methods of athlete performance evaluation 

relied on visual assessment and basic statistical 

measures, which were inherently subjective. 

Contemporary research increasingly advocates data-

driven evaluation frameworks employing quantifiable 

metrics and algorithmic processing [10]. Xu argued 

that performance assessment systems should adapt to 

individual athlete characteristics rather than applying 

generic benchmarks, a principle central to 

SportsSphere's evaluation module [3]. 

 

C. Recommendation Systems in Sports 

Jadiga comprehensively examined AI-powered 

personalized recommendation architectures, 

confirming that personalization substantially drives 

recommendation system effectiveness [7]. 

Balasubramanian demonstrated that AI-driven content 

recommendation significantly enhances fan 

engagement in sports platforms [6]. Da-Concepcion-

Sarrate et al. established the effectiveness of profile-

matching approaches in sports e-commerce contexts, 

directly informing SportsSphere's recommendation 

algorithm [8]. Despite these advancements, the 

application of recommendation systems to sports 

opportunity discovery remains limited. 

 

D. Scholarship and Opportunity Systems 

Buzuvis examined policy frameworks governing 

athletic scholarship allocation, highlighting the 

importance of transparent, criteria-based systems to 

ensure equitable access [9]. Zaarour and Bargal 

proposed a dynamic, scalable algorithm for athletics 

scholarship allocation employing multi-criteria 

evaluation, documenting limitations of manual 

allocation processes and demonstrating the superiority 

of algorithmic approaches for fairness and consistency 

[4]. 

 

E. Research Gap 

A comprehensive review of existing literature reveals 

a significant gap: no unified, end-to-end sports 

management platform currently integrates athlete 

management, event administration, performance 

evaluation, and opportunity recommendation within a 

single accessible and scalable system. Furthermore, 

the opportunity awareness and access dimension—

connecting athletes with scholarships, programs, and 

events—remains under addressed. SportsSphere 

directly targets these gaps. 

 

III. PROPOSED SYSTEM 

 

A. System Overview 

SportsSphere is a centralized, web-based sports 

management platform facilitating collaboration 

among athletes, event organizers, and institutional 

administrators. The platform integrates four core 

functional domains into a single cohesive system: (i) 

athlete profile management, (ii) event discovery and 

registration with automated eligibility verification, 

(iii) performance monitoring and evaluation with 

automated quantitative score generation, and (iv) 

intelligent profile-based opportunity recommendation. 

 

B. System Architecture 

The SportsSphere system employs a modular, layered 

architecture providing separation of concerns across 
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functional layers to enhance scalability, 

maintainability, and testability [2]. The architecture 

comprises four principal layers: 

 

1) User Interface Layer: A React-based web frontend 

providing dynamic, component-based interaction 

for all user roles. 

2) Application Layer: A Node.js and Express backend 

handling business logic, request processing, and 

inter-module coordination. 

3) Data Management Layer: A relational DBMS 

providing structured storage and retrieval of all 

system data. 

4) Recommendation Engine: A standalone module 

analyzing athlete profiles and performance data to 

generate ranked opportunity recommendations. 

 
Figure I System Workflow 

 

C. Performance Evaluation Algorithm 

The performance evaluation module implements a 

quantitative, weighted scoring algorithm expressed as: 
 

Score = 0.35×Wᵣ + 0.25×Pⁱ + 0.20×C + 0.20×R 
 

where Wᵣ is win rate, Pⁱ is participation frequency, C 

is consistency, and R is recent form. All metric values 

are normalized to [0, 1] using min-max normalization 

prior to weight application, ensuring no single metric 

dominates due to differences in absolute scale [10]. 

 

D. Opportunity Recommendation Algorithm 

The recommendation module implements a profile-

matching algorithm that proactively surfaces relevant 

scholarships, government schemes, and competitive 

events. For each available opportunity, the system 

evaluates athlete eligibility by comparing profile 

attributes (sport specialization, age, institution, 

performance score) against opportunity-specific 

criteria. Eligible opportunities are ranked by a 

computed relevance score and the top-ranked results 

are presented to the athlete [4][7]. 

 

IV. SYSTEM DESIGN AND IMPLEMENTATION 

 

A. Database Design 

The relational database schema underpinning 

SportsSphere has been designed for efficient storage 

and retrieval while minimizing redundancy through 

normalization. The schema comprises six primary 

tables: Users, Athlete Profiles, Events, Participation, 

Results, and Opportunities. Foreign key constraints 

enforce referential integrity. Indexes on frequently-

joined foreign key columns substantially reduce query 

execution times for large datasets [2]. 

 

B. Backend Implementation 

The backend is implemented as a modular Node.js and 

Express application following the Model-View-

Controller (MVC) pattern. The RESTful API layer 

exposes endpoints organized by functional domain: 

/api/auth/ for authentication, /api/athletes/:id for 

profiles, /api/events/ for event management, 

/api/athletes/:id/score for performance data, and 

/api/athletes/:id/recommendations for opportunity 

recommendations. The modular organization 

facilitates independent development and testing of 

individual capabilities [2]. 

 

C. Frontend Implementation 

The frontend is implemented as a React-based Single 

Page Application (SPA) organized into role-specific 

views. The Athlete view provides profile 

management, event discovery, performance 

dashboard, and opportunity recommendations. The 

Organizer view offers event creation and management. 

The Administrator view provides system-level 

management capabilities. API communication is 

handled through an abstracted service layer ensuring 

clean interfaces for component-level data operations 

[6]. 
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Figure II System Design 

 

D. Security Implementation 

Security measures include: (i) JWT-based 

authentication for all protected API endpoints with 

defined token expiration; (ii) bcrypt password hashing 

with appropriate work factor; (iii) parameterized 

queries throughout the data access layer to prevent 

SQL injection; (iv) role-based middleware verifying 

authorization on each request; and (v) HTTPS 

deployment encrypting all data in transit. 

 

E. Testing 

Testing was conducted in three phases: unit testing of 

individual backend modules (performance score 

algorithm, recommendation matching logic), 

integration testing of end-to-end flows (registration, 

event lifecycle, score calculation), and user acceptance 

testing. All nine defined test cases spanning 

integration, unit, security, and usability categories 

returned PASS results. User acceptance testing 

participants from each stakeholder group confirmed 

satisfactory task completion within three interactions 

and high satisfaction ratings. 

 

V. RESULTS AND DISCUSSION 

 

A. Functional Outcomes 

The functional evaluation of SportsSphere confirms 

successful implementation of all core system 

capabilities across user management, event 

management, performance evaluation, and 

opportunity recommendation modules. Centralization 

of all management functions within a single platform 

directly addresses the fragmentation identified as the 

principal limitation of existing sports management 

systems [2]. Automation of event management 

workflows substantially reduces the manual overhead 

documented in prior research [1], while data 

centralization provides a single authoritative source of 

truth enabling cross-module data sharing that is 

impossible in fragmented architectures. 

 

B. Performance Evaluation Analysis 

The performance evaluation module successfully 

implements the quantitative metric-based scoring 

approach advocated in sports analytics literature [10]. 

The multi-metric approach—combining win rate, 

participation frequency, consistency, and recent 

form—captures a more holistic picture of athlete 

performance than single-metric assessments. Sample 

scores for five representative athletes demonstrated 

clear discriminating capacity: scores ranged from 60.5 

to 77.4, accurately distinguishing athletes with high 

win rates but infrequent participation from those with 

consistent, high-frequency participation but lower win 

rates. User acceptance testing revealed that athletes 

valued the objective quantitative feedback and 

longitudinal trend data for self-assessment, consistent 

with Xu [3]. 

 

C. Opportunity Recommendation Analysis 

The opportunity recommendation module 

demonstrates effectiveness in surfacing relevant 
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opportunities based on individual athlete profiles and 

performance scores. The profile-matching algorithm 

correctly identifies eligible opportunities and ranks 

them by relevance, providing a personalized, 

prioritized list consistent with Jadiga [7]. The 

transparency of the recommendation process—

explicitly communicating eligibility criteria for each 

recommended opportunity—addresses the opacity 

concerns of manual allocation processes identified by 

Zaarour and Bargal [4]. Athlete participants in user 

acceptance testing reported surfacing opportunities 

they had not previously been aware of and would not 

have discovered through manual search, aligning with 

recommendation system effectiveness findings [11]. 

The results confirm that SportsSphere provides a 

substantially more integrated and effective solution 

compared to existing systems. According to prior 

studies, integrated systems consistently outperform 

fragmented ones across efficiency and data utilization 

metrics [2]. 

 

D. User Experience Analysis 

Participants in user acceptance testing completed all 

assigned tasks within three interactions and reported 

high satisfaction with the interface's organization and 

visual clarity. The integration of multiple capabilities 

within a unified interface was consistently identified 

as a significant usability advantage, reducing the 

cognitive overhead of navigating multiple 

disconnected platforms [6]. Personalization features—

tailored opportunity recommendations and 

individualized performance dashboards—were cited 

as the most valued aspects of the platform, consistent 

with the broader literature on personalized digital 

systems [3][13]. 

 

E. Limitations 

Despite these achievements, the current 

implementation has limitations. The performance 

metric set may not capture all relevant performance 

dimensions across diverse sports disciplines. The 

profile-matching recommendation algorithm does not 

incorporate machine learning techniques that could 

further improve recommendation relevance through 

adaptive learning. The system relies on periodically 

updated data rather than real-time streams, and 

hardware-based monitoring components such as 

wearable sensors are outside the present scope. User 

acceptance testing was conducted with a limited 

participant sample, potentially not fully representing 

the diversity of the intended user population. 

 

VI. CONCLUSION 

 

This paper presented SportsSphere, a centralized web-

based sports management platform integrating athlete 

profile management, event administration, 

performance evaluation, and opportunity 

recommendation within a unified, accessible digital 

system. The work addresses a clearly documented gap: 

the absence of integrated, multi-functional platforms 

capable of serving diverse stakeholder needs within a 

single coherent system. 

The primary contribution is the demonstration that 

core sports management functions can be effectively 

unified within a modular, layered web application 

architecture, yielding measurable improvements in 

operational efficiency, data consistency, and user 

experience relative to fragmented systems [2]. The 

quantitative performance evaluation module 

operationalizes evidence-based evaluation principles 

from the sports analytics literature within a practical 

deployment context [10]. The opportunity 

recommendation module addresses the critical 

information asymmetry between available 

opportunities and athlete awareness, directly tackling 

equity concerns documented by Zaarour and Bargal 

[4]. 

 

Future work will pursue:  

1) Integration of machine learning techniques for 

adaptive performance prediction and collaborative 

filtering-based recommendation 

2) Incorporation of real-time data sources including 

live competition feeds and wearable sensor data [2] 

3) Development of sport-specific evaluation 

extensions 

4) Native iOS and Android application development 

5) Partnerships with sporting bodies and government 

agencies to expand the opportunities database.  

SportsSphere represents a meaningful step toward 

digital transformation of sports management 

ecosystems and offers a replicable model for 

integrated, data-driven sports management platform 

development. 
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