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ABSTRACT
The identification, monitoring, and progression of youth athletic talent represent critical functional pathways within modern sports academies, particularly those guiding athletes from diverse and resource-constrained backgrounds toward professional pathways. However, many grassroots sports organisations rely on legacy manual logging methods, paper records, and detached desktop spreadsheets. This fragmentation creates high data volatility, eliminates centralised warehousing for longitudinal progress tracking, and causes information asymmetry that limits player marketability to external scouts and international clubs. 
To address these challenges, this project proposes the design, development, and field evaluation of a secure, mobile-optimised relational platform for youth talent scouting and performance tracking. Engineered upon a decoupled Three-Tier Architecture pattern, the system utilises a lightweight Python 3.11 Flask application backend, an SQLite3 relational database layer, a responsive Bootstrap 5 frontend optimised for pitch-side mobile data entry, and Chart.js for dynamic client-side graph rendering. System security and data integrity are maintained through strict Role-Based Access Control (RBAC) for Admin, Trainer, and Scout roles alongside multi-table CRUD operations. 
Following an Agile SCRUM development methodology over a six-month timeline, the platform will be evaluated through field testing with five training coaches. System efficacy will be measured quantitatively by comparing Task Completion Times (TCT) against legacy spreadsheet workflows and collecting System Usability Scale (SUS) benchmark scores. The project targets a 60%–70% reduction in administrative data-entry time and a mean SUS score exceeding 78, demonstrating how lightweight, open-source web technologies can democratise athletic analytics and create high-integrity athlete dossiers in developing sports ecosystems. 
Keywords: Youth Sports Analytics, Web Application, Three-Tier Architecture, Flask, SQLite, System Usability Scale (SUS), Role-Based Access Control (RBAC).
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[bookmark: _Toc236094579]1.0 INTRODUCTION 
[bookmark: _Toc236094580]1.1 Background 
The identification, monitoring, and progression of youth athletic talent represent critical functional pathways within modern sports academies. Prominent sports development organisations identify elite youth football players from highly diverse, low-socioeconomic-status backgrounds and guide them toward global professional athletic pipelines. Managing this progression involves consistently collecting data from various training centres and ensuring timely access to player performance information. To create verifiable athletic profiles, data management systems must track performance statistics from matches as well as long-term physiological testing.
[bookmark: _Toc236094581]1.2 Problem Statement 
The primary operational obstacle facing these organisations is complete reliance on legacy manual logging systems, paper entry records, and detached desktop spreadsheets. This fragmentation introduces substantial systemic data vulnerabilities: 
· High Data Volatility & Human Input Bias: Observational character rankings or unstructured qualitative variables generate high data noise, leaving performance entries inconsistent between separate coaching personnel.
· Absence of Centralised Analytical Warehousing: Storing key physical telemetry metrics across isolated files eliminates the ability to aggregate chronological player development records automatically.
· Information Asymmetry for Scouting Intermediaries: External scouting agents, domestic leagues, and international clubs lack access to verified, empirical athletic resumes, heavily restricting player marketability.
[bookmark: _Toc236094582]1.3 Aim & Objectives 
This study aims to design, build, and test a web-based performance management system. The goal is to prove that by moving away from fragmented, manual data entry, sports academies can save significant administrative time and provide better, data-driven insights into a player’s development. 
To achieve this, the following four objectives will be executed: 
1. Define clear software requirements to ensure the system tracks all essential player information, match results, and physical fitness test data.
2. Build a secure, lightweight web application that allows coaches to enter data easily using their mobile phones.
3. Create interactive, visual charts that automatically turn raw data into easy-to-read progress reports.
4. Evaluate the system’s effectiveness by measuring how quickly coaches can complete tasks compared to their current methods and by surveying coaches on the platform's ease of use.
[bookmark: _Toc236094583]1.4 Scope & Limitations 
The scope of this application is clearly defined to ensure readiness for deployment within six months. Key features include:
· Complete Role-Based Access Control (RBAC)
· Specific authorisation permissions for Admin, Trainer, and Scout roles
· Multi-table Create, Read, Update, and Delete (CRUD) operations for player metrics
· Automated client-side graph generation
CRUD operations consist of:
· Create: Add new data, like a user account
· Read: Access existing data, such as a profile
· Update: Modify data, like changing an email
· Delete: Remove data, such as deleting a post
This approach ensures the essential functionalities are delivered on time.
On the other hand, the system has specific limitations that exclude offline database synchronisation layers, automated synchronisation for wearable Internet of Things (IoT) devices (as all entries must be manually captured using a stopwatch), external payment processor integrations, and native video file hosting. Video verification is restricted to using only embedded hyperlinks to third-party external sources.
[bookmark: _Toc236094584]2.0 LITERATURE REVIEW  
[bookmark: _Toc236094585]2.1 Review existing research or related work. 
The automation of performance analytics in athletic ecosystems marks a major shift from intuitive, subjective assessments to empirical, data-driven systems [1], [2], [11]. Standardised performance informatics, specifically the isolation of objective quantitative match events alongside physiological baseline parameters, is recognised as an essential element for minimising human observer bias within youth recruitment pathways [1], [2].
However, Human–Computer Interaction (HCI) research warns that the deployment of analytical applications within outdoor environments frequently fails due to steep cognitive load requirements and desktop-first interface assumptions [7]. Software interfaces built for training-ground environments must enforce optimised, touch-friendly viewport layouts to stabilise data integrity and mitigate pitch-side user abandonment [7].
Furthermore, data presentation layer design directly regulates administrative utility. Storing performance data in unstructured sheets hampers longitudinal analysis and limits the extraction of organisational knowledge [6]. Data-visualisation paradigms establish that mapping relational database fields into interactive front-end trend-line graphics can reduce data extraction effort and support more effective decision-making within talent scouting infrastructures [5].
2.2 Rationale and Research Gap
A notable gap exists in the applied computing literature concerning the technical optimisation of lightweight performance analytics platforms specifically designed for resource-constrained and low-bandwidth environments [10], [15]. Current performance management and enterprise analytics solutions often entail significant infrastructure investments, complex data ecosystems, and advanced technological resources, which may be beyond the reach of grassroots organisations [12], [13].
Additionally, there is a lack of research addressing the practical integration of lightweight web frameworks and embedded relational databases in youth talent development contexts where financial and technological resources are limited [6], [10].
This project aims to address an engineering gap by developing a mobile-optimised web portal that functions effectively under varying network conditions. This study proposes an open-source approach that demonstrates how relational database systems and accessible analytics technologies can democratize performance monitoring in developing sports environments [6], [12], [13]. A mobile-optimised relational platform is a database designed for mobile use, organising data in related tables and enabling efficient local processing on smartphones and tablets. It typically includes synchronisation features to maintain data consistency when reconnecting to a network, thereby enhancing responsiveness and supporting offline functionality [18].
[bookmark: _Toc236094586]3.0 METHODOLOGY   
[bookmark: _Toc236094587]3.1 System Development Approach   
The technical lifecycle follows an Agile SCRUM Development Methodology. Given the strict 6-month development timeline, software construction will be partitioned into bi-weekly, iterative production sprints. This iterative pattern allows continuous integration of system components, moving from schema migration up to data visualisation rendering while insulating the critical timeline from scope creep. 
[bookmark: _Toc236094588]3.2 Tools & Technologies   
The platform utilises a modern, open-source stack: 
· Backend Framework: Python 3.11 with the Flask micro-framework handling MVC routing logic and endpoint verification. Lightweight Python web frameworks have been shown to support rapid development and efficient deployment for web-based applications [17].
· Persistence Layer: SQLite3 database engine for rapid relational data interactions. 
· Frontend Layer: Responsive HTML5, CSS3, and Bootstrap 5 styling to ensure pitch-side mobile compatibility. 
· Data Presentation Engine: Chart.js JavaScript library running asynchronous client-side script queries.
· Other tools to be used include Microsoft Word, Microsoft Planner, Spreadsheet, Google Calendar, Zotero, GitHub, OneNote, Cloud backups, draw.io, and Lucidchart.
[bookmark: _Toc236094589]3.3 Requirements Analysis   
The process of collecting requirements will follow a well-organised and respectful approach. System needs will be determined based on the administrative documents and user profiling workflows provided by Edgars Youth Programme (www.edgarsyouthprog.org). The main objectives are to enhance three key user pathways: setting up the admin dashboard, creating entry forms for trainee metrics, and developing visual representations of scout portfolios.
[bookmark: _Toc236094590]3.4 System Architecture   
The software will be built using a Three-Tier Architecture pattern, which keeps the data layer separate and secure, as illustrated in Figure 1 below. This design is based on the common principles used in analysing data and supporting decision-making processes [15].






Three-Tier Architecture
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Figure 1. 
[bookmark: _Toc236094591]3.5 Data Collection Method  
Primary quantitative telemetry data will be collected through formal field evaluations conducted by 5 training coaches. Two concrete datasets will be aggregated to evaluate system performance: 
1. Task Completion Time (TCT): Stopwatch tracking of the exact minutes/seconds required to input 10 standard player performance rows via traditional spreadsheet tools versus the newly engineered mobile interface. 
2. System Usability Scale (SUS): Post-deployment usability tracking utilising the industry-standard 10-item Likert scale questionnaire to compute a definitive software accessibility benchmark score [3]. Quantitative evaluation will incorporate benchmarking principles to facilitate objective comparison between the proposed platform and existing spreadsheet-based workflows [14].
[bookmark: _Toc236094592]4.0 EXPECTED OUTCOMES & IMPACT   
The main deliverable at the end of this study will be a fully functional, cloud-hosted performance dashboard application.
The research aims to empirically demonstrate a 60%-70% reduction in administrative data-entry time in the field. Statistically, during the data collection phase, we expect to achieve a mean System Usability Scale (SUS) score exceeding 78. This will highlight that a mobile-first, streamlined input design produces excellent usability ratings in challenging field scenarios.
Additionally, the social and economic impact of this project will show that organising player data within a secure, relational database creates high-integrity athlete dossiers. This enables talent academies in developing markets to showcase emerging talent to international athletic brokers independently.
[bookmark: _Toc236094593]5.0 PROJECT TIMELINE   
INDEPENDENT PROJECT TIMELINE
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Figure 2.
This independent project, as shown in Figure 2 above, follows a structured progression from early research to full system development and evaluation, beginning with supervisor consultations, a literature review, and the identification of core objectives, then advancing to methodology design and comprehensive requirements analysis. Mid‑project work focuses on database architecture, interface wireframing, and targeted upskilling through LinkedIn courses to support subsequent backend development, CRUD implementation, and advanced data‑handling features such as SQL aggregation, Chart.js integration, and security hardening. The final stages transition into system testing, server‑side evaluation, and iterative refinement, culminating in the thesis write‑up and formal submission. Overall, the timeline demonstrates a coherent flow from conceptualisation to deployment, with overlapping phases that ensure continuous progress across research, design, development, and evaluation.
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