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[bookmark: _Toc243393936]Introduction

In recent years, data analysis has become a substantial pillar in modern-day sports, particularly within association football. Mainstream sports media and analytics platforms increasingly rely on complex algorithmic models to evaluate player performance, utilising statistics such as expected goals (xG) [11], expected assists (xA), pass completion percentages, and defensive actions to produce a numerical rating. Simultaneously, digital fan engagement has greatly expanded through social media, fan-led broadcast channels and interactive match platforms. However, fan-generated ratings often spark debate due to subjective emotions, narrative bias, and overall outcome taking priority over an individual’s statistical efficiency.
This contrast creates a distinct gap between objective statistical evaluation and fan opinion. While commercial platforms such as FotMob and SofaScore display algorithmic ratings, they rarely offer a dedicated environment to evaluate the statistical variance between fan perception and performance metrics for specific fanbases. Manchester United represents one of the world’s most emotionally reactive and scrutinised fanbases, making post-match player evaluations highly susceptible to perceptual bias. 
To address this issue, this project proposes the design and development of a responsive, full-stack web application tailored towards Manchester United post-match player ratings. The platform will process post-match performance statistics to generate an objective algorithmic score while simultaneously capturing crowdsourced user ratings through a structured voting system. By storing and analysing both data streams, the application provides an interactive environment to evaluate user engagement and measure the variance between subjective community sentiment and data-driven performance metrics. 


[bookmark: _Toc243393937]Aims and Objectives 
[bookmark: _Toc243393938]Project Aim
To design, develop, and evaluate a responsive web-based sports analytics application for Manchester United post-match performance that contrasts algorithmic statistical rating against fan sentiment to analyse perceptual bias and system usability.

[bookmark: _Toc243393939]Objectives
[bookmark: _Toc243393940]Objective 1 (Literature Review)
To critically analyse existing sports applications, algorithmic player rating engines, and fan sentiment platforms to identify technical limitations and establish the research rationale. 

[bookmark: _Toc243393941]Objective 2 (Requirements and System Design)
To specify functional and non-functional requirements using MoSCoW prioritisation, and design the software architecture, database schema, and data ingestion strategy for Manchester United match statistics.

[bookmark: _Toc243393942]Objective 3 (Development and Implementation)
To design and develop a responsive full-stack web application featuring a user rating database, custom player rating algorithm, and post-match voting interface for Manchester United fixtures.

[bookmark: _Toc243393943]Objective 4 (Evaluation and Analysis)
To evaluate system usability via structured user surveys and perform statistical correlation analysis (r) to measure variance between objective algorithmic performance scores and aggregated subjective fan ratings.

[bookmark: _Toc243393944]Expected Outcomes/Deliverables
· A functional full-stack web application (hosted code repository + live demo) for Manchester United post-match player ratings.
· A custom algorithmic scoring module built to convert post-match event statistics into normalised 1-10 player ratings.
· A structured relational database schema managing user profiles, match fixtures, statistical data, and submitted fan votes.
· A final 10,000-word research report containing the system documentation, usability survey results, and statistical correlation findings (r).
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[bookmark: _Toc243393946]3.1 Algorithmic Performance Models in Football
Modern sports analytics process raw match data statistics into a unified score using machine-learning feature weighting [1] and contextual adjustments—such as minutes played, opponent difficulty, competition quality, and recency decay [2]—to ensure fair comparisons across diverse match environments. Furthermore, dynamic ratings that incorporate domestic league match data have outperformed static historical coefficients [3]. However, because football is a high-variance sport influenced by uncaptured on-pitch dynamics, subjective human factors, and inherent luck, objective rating engines alone cannot capture the full picture of post-match fan sentiment [1].
[bookmark: _Toc243393947]3.2 Fan Sentiment and Cognitive Bias in Sports Media
While objective analytics engines process raw event data neutrally, crowdsourced fan evaluations and digital sentiment are heavily influenced by cognitive and psychological biases [12]. Empirical eye-tracking research shows that although all fans perceive a live match without bias, their post-match reflections and subjective evaluations differ significantly based on team allegiance [4]. This divergence is driven by Self-Serving Bias (SSB), in which highly identified supporters project poor performances onto situational factors while penalising rival fans with harsh dispositional attributions [5]. Furthermore, the hostile media effect and social identity theory suggest that fans will interpret neutral or objective data as biased against their favourite team, particularly after a defeat where discourse becomes unfairly negative [6], [10]. Consequently, subjective fan ratings reflect emotional sentiment and narrative bias rather than pure, unbiased statistical output, underscoring the necessity of a web platform that presents objective algorithmic metrics alongside crowdsourced fan sentiment.
[bookmark: _Toc243393948]3.3 Human-Computer Interaction (HCI) for Interactive Dashboards
Sports analytics require dashboards to follow best practices in visual and computer interaction [7], [15]. Box scores and spreadsheets can impose cognitive burden and limit the ability of casual fans to explore the data [7]. Interactive dashboards allow complex data to be transformed into visual objects which can be understood quickly with less cognitive burden. For example, comparison between two values can be shown side by side while radar charts can display the relative performance of multiple players [7], [8]. Using User-Centered techniques allows casual responders to visually relate objective data on performance to perceptions within the community [8], [9].
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[bookmark: _Toc243393950]4.1 Software Development Methodology
Given the constraints of the academic independent project, a Minimum Viable Product (MVP) will be developed using an Agile (Scrum-based) iterative approach to software development. Agile methodologies are well suited to the development of interactive systems within software engineering, due to the enabling of rapid prototyping, user interaction, and the progressive introduction of functionality. 
The development will be carried out in four monthly iterations focusing on the MVP scope:
1. Sprint 1: Data pipeline setup (inserting and normalising match stats).
2. Sprint 2: Backend integration for user voting and sentiment aggregation.
3. Sprint 3: Frontend UI build incorporating HCI interactive visualisations.
4. Sprint 4: Polishing and evaluation of interface, bug fixes and deployment.

[bookmark: _Toc243393951]4.2 System Architecture and Tools Selection
A modular three tier client server system will be implemented to aid scalability, code testing and separation of concerns.
SQL / Database Queries
REST API / WebSockets

[bookmark: _Toc243393952]Frontend (Presentation Layer)
· Built using React.js, Chart.js. React will be used to create a modular frontend that can be updated in real time for interactive dashboards. Chart.js will be useful in showing visualisations that depend on content (divergence visualisations, radar charts, etc). Bootstrap will allow for a responsive design to be created.
[bookmark: _Toc243393953]Backend (Application Layer)
· Developed using Python (FastAPI). This will contain the API that receives REST calls, user authentication codes, code to collate fan ratings, classify post-match sentiment polarity [14], and compute the divergence metrics.
[bookmark: _Toc243393954]Database (Data Layer)
· A relational database (PostgreSQL) will be used to store user data, fan ratings, historical sentiment data and player data in a structured way.

[bookmark: _Toc243393955]4.3 Data Collection and Analysis Methods
The evaluation strategy will consist of two aspects to assess the system; quantitative statistical testing and user experience evaluation:

1. [bookmark: _Toc243393956]Statistical Divergence Analysis (Stats vs. Sentiment):
To investigate the core research problem—how fan sentiment deviates from objective performance data—the system will record both objective algorithmic scores (X) and aggregated post-match fan ratings (Y). The correlation between these two data sets will be determined using Pearson’s Correlation Coefficient (r), while absolute divergence scores will highlight where fan perception differs significantly from objective performance data due to cognitive fan bias:
Divergence Score = |Score(algorithmic) – Score(fan)|

2. [bookmark: _Toc243393957]User Experience (UX) and Usability Testing:
To evaluate the interface design against HCI principles, usability testing using a sample of end users will be conducted. Both quantitative data using the standardised System Usability Scale (SUS) [13] and qualitative data from post-task questionnaire feedback will be used to determine the usability, readability, and interpretation of the charts used within the system.
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[bookmark: _Toc243393958]Resources and Planning
1.1 [bookmark: _Toc243393959]Project Deliverables
Upon completion of the independent project, the following deliverables will be produced:

1. Functional Web Application (MVP): A deployed interactive dashboard which can ingest player statistics and allow for live fan sentiment votes on match outcomes and generate side-by-side visualisations.
2. System Source Code and Documentation: A fully commented repository with the frontend (React.js), backend (Python FastAPI), and database setup scripts.
3. Usability and Divergence Evaluation Dataset: Processed logs of post-match fan ratings, objective data (player statistics), and System Usability Scale (SUS) survey results.
4. Final Project Dissertation Report: A comprehensive academic report presenting the literature review, system implemented, analysis results (Pearson’s correlation analysis), and conclusion.



1.2 [bookmark: _Toc243393960]Project Schedule and Gantt Chart
[image: ]The project duration spans 8 months (October 2026 – May 2027). Development is structured into four core monthly Agile Sprints running from November through April, alongside key academic evaluation milestones. Project tasks, dependencies, and deliverables will be actively tracked using Notion to maintain progress and manage parallel commitments, like dissertation writing. (see Figure 1)
Figure 1: ACCA6020 Project Timeline and Milestone Schedule (October 2026 – May 2027)

1. [bookmark: _Toc243393961]Ethics and Risk Management 
· Ethical Consideration: During the post-task evaluation, human participants will complete fan ratings and a System Usability Scale (SUS) questionnaire. Before data collection a university ethics form will be submitted. All ratings and survey data collected will be anonymous and no personally identifiable information (PII) will be collected.
· Risk Mitigation: External sports APIs may experience downtime, have a paywall, or impose rate limits. To mitigate these risks, pre-processed secondary data from platforms like Opta or FBref will be ingested directly into the processing pipeline.
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Presentation Layer (Frontend)
React.js, Chart.js, Bootstrap


Application Layer (Backend API)
Node.js (Express)/Python (Fast API)


Data Layer (Database and Ingestion)
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