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The University of Wales Trinity Saint David currently manages exam concession cases through a Microsoft Access system developed in-house. This system allows registry staff to record approved concessions, update the student record system, generate exam timetables, and produce desk labels to highlight students requiring special arrangements. Concession details are also made available to students through the MyTSD portal.

Although it has served its purpose for many years, the current system has several limitations. Performance issues cause delays during data entry and retrieval, particularly in peak exam periods. Data integrity is undermined by weak validation and inconsistent storage, while the system’s limited scalability restricts its ability to support growing student numbers or more complex reporting requirements.

This project proposes a modern, bilingual web-based Exam Concession Management System (ECMS) to address these challenges. The new system will integrate with Tribal SITS, enabling real-time upload, retrieval and validation of student and exam data, removing redundancy and ensuring concession details remain accurate and accessible to staff and students.

The bilingual requirement reflects the university’s commitment to Welsh Language Standards, ensuring equal access in both Welsh and English. Additional improvements will include an intuitive interface, robust security aligned with GDPR and scalable architecture to support future needs.

By replacing the legacy system with a secure, scalable and user-friendly platform, the project will modernise concession workflows and provide a sustainable foundation for ongoing development. The design and implementation will draw on academic research and industry practice to ensure the solution meets the technical, operational and strategic needs of the university.

The technical specification and feature requirements are fully documented in the Software Requirements Specification (Appendix 1), which supports the development lifecycle and provides a baseline for testing and future enhancements.
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An Examination Concession Management System is a dedicated administrative platform utilised by educational institutions to efficiently handle, evaluate and monitor data from student applications for assessment accommodations or modifications due to extenuating circumstances. According to Ofqual (2021), reasonable adjustments in exams is to promote equal opportunity by allowing students to engage with assessments in ways that meet their individual needs [2].  Information Systems (IS) play a vital role in improving the efficiency and effectiveness of the accommodation process by enhancing information access and streamlining workflows. Since accommodations must be tailored to individual needs, IS should offer flexible and personalised options. For example, systems can categorise information by disability type and include both standard accommodation checklists and open fields for custom requests, ensuring a more responsive and inclusive process [3].

The evolution of data management has undergone several transformative phases since its inception in the mid-20th century. Data management began in the mid-20th century with manual processes using punch cards and magnetic tapes for basic record-keeping. A major shift occurred in the 1970s with the introduction of relational database management systems, which organised data into interconnected tables and enabled efficient querying through SQL. In the 1980s, client-server architectures further transformed data access, allowing remote, multi-user interaction with databases. This era saw the rise of platforms like Microsoft SQL Server, and MySQL, paving the way for scalable, enterprise-level applications [6]. Manual and legacy data management systems had several disadvantages, including a high susceptibility to human error, limited data storage and retrieval capabilities and a lack of robust security measures [10]. Therefore, digitalisation in academic data administration and management has been increasingly adopted by many higher education institutions with the aim of enhancing the quality and efficiency of services provided to stakeholders, including students, parents, faculty, administrative staff and management teams. [5].

According to the research, it has been concluded that digital systems for collecting data have demonstrated greater efficiency, have higher data integrity and increased accuracy and reliability by reducing risk of human error. Digital systems have become more time saving, especially with large data sets which then become more cost effective and reliable compared to manual human data management systems [4].  

In recent years, higher education institutions have faced growing challenges in student administration that have impacted both operational efficiency and student experience. Traditional systems, such as Microsoft Access, are increasingly unable to meet demands for accessibility, efficiency and personalised support. The complexity of tasks such as enrolment management and academic advising requires innovative, integrated approaches [1]. Managing large volumes of student data across fragmented systems creates information silos, limiting administrators’ ability to access comprehensive data easily [1]. This lack of integrated digital solutions hinders timely, student-centred support essential for academic success.

Microsoft Access exhibits limitations when managing large databases or supporting multiple concurrent users. As the database size increases, performance tends to degrade, leading to slower data retrieval and processing. In contrast, Microsoft SQL Server is built to handle more demanding workloads. It offers advanced scalability features, maintains responsiveness under heavy use and supports a higher number of simultaneous users more efficiently [7]. These performance issues can undermine overall reliability. In addition, Microsoft Access presents a range of usability challenges, particularly during complex data management tasks. Users often struggle with customising functionality or handling advanced procedures, as Access’s graphical interface and internal logic are primarily designed for more straightforward database operations. These limitations can increase the risk of user errors and may ultimately lead to inefficiencies and disruptions in data reliability [8]. However, migration from legacy systems, such as Microsoft Access, to more powerful platforms like SQL Server is indispensable for organisations seeking enhanced scalability, performance, reliability and usability and can enhance usability for both end-users and administrators. It enables more streamlined task execution and facilitates faster access to information [9].

In conclusion, while the existing literature provides a strong foundation on data management practices and emphasises the need for integrated, scalable, secure and user-friendly systems, it reveals a significant gap in research specific to the system usability, particularly in the context of concession workflows. This highlights the need for further investigation to address this underexplored area and support the development of more effective and user-centric system solutions tailored to these specialised processes.
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PROBLEM STATEMENT

The University of Wales Trinity Saint David currently relies on a Microsoft Access system for managing exam concessions. While workable for a small registry team, it presents critical limitations. Access has well-documented scalability and performance issues when handling larger datasets or multiple users, directly reducing efficiency during peak periods [11]. Poor validation and storage practices also raise concerns about data integrity, while the lack of integration with institutional systems causes duplication and inconsistency. These issues hinder staff productivity and reduce the quality of concession information available through the MyTSD portal.


RESEARCH AIM

The aim of this project is to design and propose a secure, scalable, bilingual ECMS that enhances the university’s processes. Initial analysis suggests an ASP.NET Core MVC architecture integrated with SQL Server and Tribal SITS offers a strong solution. ASP.NET Core and SQL Server are recognised for performance, adaptability and scalability, making them well suited to institutional systems that demand both reliability and flexibility [12]-[13].


RESEARCH OBJECTIVES

To achieve the research aim, the project will follow these objectives -

· Analyse the current system workflows and user requirements by engaging with registry staff, documenting existing Microsoft Access processes and identifying opportunities to improve efficiency, accuracy and reporting.

· Design a system architecture using ASP.NET Core MVC and SQL Server, incorporating secure integration with Tribal SITS to ensure real-time validation of student and exam data, while incorporating bilingual functionality to meet Welsh Language Standards.

· Develop a robust data migration plan to cleanse, validate and transfer legacy data from the Microsoft Access system into a new dedicated SQL Server Schema with minimal disruption and zero downtime for registry operations.

· Evaluate the proposed system’s performance, security and usability through user acceptance testing, benchmarking and compliance checks with GDPR and institutional data governance policies.

Collectively, these objectives provide a clear framework for delivering a solution that addresses the current system issues, ensures long-term sustainability and enhances staff and student experience at the university.
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RESEARCH PHILOSOPHY & APPROACH

The research takes a positivist, deductive approach with some elements of action research, reflecting both the development and evaluation of a live organisational system. This approach is suitable as the study aims to produce reliable findings based on data rather than opinion. The strategy combines software development with a single-site case study, addressing both technical design and institutional requirements. The methods will include requirements gathering through staff interviews, observation and document analysis, followed by system design, development and testing. The evaluation will focus on performance, security and usability testing against clear success criteria. Data sources will include legacy Microsoft Access records, Tribal SITS reference data and user feedback. The materials will cover development servers, software licences and access to the Tribal SITS software. Ethical measures will ensure GDPR compliance, confidentiality and informed consent throughout the project. 


RESEARCH STRATEGY

This project directs a dual research strategy, combining software development with a single-site case study. The software development element focuses on the design, build and evaluation of a newly developed system - A bilingual ECMS which has been created to replace the university’s existing Microsoft Access solution. The system will be developed using ASP.NET Core MVC and SQL Server, integration with Tribal SITS and delivery through the MyTSD portal. Alongside this, the project adopts a case study approach, enabling in-depth evaluation within the real-world environment at the university. Limiting the study to a single-site is appropriate because it provides direct access to stakeholders, the necessary data sources and allows the project to focus on the university’s specific requirements while staying within ethical and practical limits.


METHODS

The research methods for the project cover four main areas – Requirements Gathering, System Design, Development Tools and Testing. Together, these parts will ensure that the new system is developed on a solid understanding of user needs, created with appropriate technologies and evaluated thoroughly before implementation.












Requirements Gathering

The project will begin with requirements gathering to understand current workflows and system requirements. This will include interviews with registry staff, observation of existing processes, surveys and analysis of items such as concession forms and exam timetables. Once the requirements are collected, they will be arranged so that the most critical features are developed first. Prioritisation is recognised as a key part of requirements engineering because it reduces the risk of wasted resources and ensures both staff and developers share a clear understanding of project goals [14]. Research shows that not all prioritisation methods are equally effective at every stage of a project. Early methods such as MoSCoW are quick and well suited to capturing high-level goals, while later stages may benefit from more detailed approaches such as the Analytic Hierarchy Process [14]. In this project, MoSCoW will be implemented during the early requirements phase to help registry staff categorise ‘must-have’ features, such as stable performance and integration with Tribal SITS, before moving on to ‘should-have’ and ‘could-have’ features that enhance usability.


System Design

The system will be developed using ASP.NET Core Model-View-Controller (MVC) architecture with SQL Server for data storage and management. The MVC pattern separates application logic into models, views and controllers which improves maintainability, enabling parallel development and supports long-term scalability [15]. Contemporary software engineering literature highlights MVC as a proven foundation for enterprise-grade web applications, particularly within ASP.NET Core environments [16]. The system will include a bilingual function in line with Welsh Language Standards and will integrate with Tribal SITS to allow real-time validation of student and exam data. Design considerations will feature responsiveness and secure data handling, ensuring that the platform is accessible, compliant and suitable for long-term use at the university.


Development Tools

The system will be implemented using a range of modern development tools that support reliability, scalability and maintainability. The main development environment will be Microsoft Visual Studio, providing integrated support for ASP.NET Core MVC, debugging and deployment. SQL Server Management Studio (SSMS) will be used to manage the database and assist with migration from Microsoft Access. Bootstrap, HTML and CSS will provide the basis for a responsive and accessible web user interface, while Entity Framework Core will support object-relational mapping between the application and the database [17]. Version control will be managed through GitHub, enabling collaboration and traceability during the development process. These tools have been selected for their stability, community support and proven use in organisational web application projects [18].


Testing Methods

Testing will be conducted throughout development to ensure the system meets functional, security and usability requirements. Unit testing will be used to validate individual sections of the system and confirm that functions such as report generation and concession updates perform as expected. Integration testing will check that components such as the MVC layers, SQL Server database and Tribal SITS integration work together reliably. User Acceptance Testing (UAT) will involve registry staff performing real-world tasks in the system, providing feedback on usability and effectiveness [19]. Performance testing will evaluate response times and system stability during periods of high demand, while security testing will confirm that sensitive student data remains protected under GDPR [20].


Data Collection & Analysis

Data collection will focus on cleansing, validating and migrating legacy data stored in Microsoft Access to a new SQL Server database schema. A data mapping plan will be created to define data types and relationships between tables. Data validation scripts will be implemented to identify duplicates, enforce referential integrity and confirm alignment with institutional standards. Usability testing will use the System Usability Scale (SUS) [20] to gather insights from end users and security testing will follow guidance from the OWASP Testing Guide [21]-[22], aligning system development with best practice for safeguarding sensitive student information. In addition to the SUS survey, a structured Trial Task List (Appendix 4) and Trial Task Survey (Appendix 5) will be used during UAT sessions. These documents provide a step-by-step evaluation of core functionality (log-in, data entry, report generation) and collect user feedback to guide improvements.


Materials

The development and testing environments will include Microsoft Visual Studio for ASP.NET Core development, SQL Server Management Studio (SSMS) for database management and GitHub for version control. Supporting tools include Bootstrap for front-end responsiveness and Entity Framework Core for object-relational mapping [23]. Development and testing will be performed on institution-provided machines with secure university network access. These tools have been selected for their reliability, support and proven use in enterprise-grade software development.


Ethical Considerations

This project will follow UK GDPR and the university’s data protection policies to ensure that student and staff information is kept safe. Data will be stored securely on university-managed servers, with access restricted to approved staff members. Informed consent will be collected from staff who take part in interviews or usability testing, and any feedback will be recorded in a way that protects privacy. The project will go through the university’s ethics approval process and approval will be obtained before any testing or data collection is started [24].
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The proposed ECMS is designed to simplify and modernise the existing Microsoft Access system. It introduces a centralised SQL Server database schema, a bilingual web interface and direct integration with Tribal SITS. This section outlines the system’s workflows, data flow and interface design, supported by diagrams and wireframes.

EXISTING WORKFLOW VS. PROPOSED WORKFLOW

Currently, registry staff depend on slow manual processes in Access, editing queries, exporting to Excel and uploading data to SITS. These steps are time-consuming and prone to error. The proposed ECMS provides a secure, web-based workflow that connects directly to Tribal SITS, enabling real-time data transfer, automated validation and faster, more reliable reporting.
[image: A diagram of a software process
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Fig. 01 (Process Comparison)







DATA FLOW DIAGRAM

Data originates in Tribal SITS and is accessed via secure ODBC connections. It is validated and stored in SQL Server, where staff will interact with it through the ECMS interface. Updated records are then written back to SITS and displayed to students through the MyTSD portal.
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WIREFRAME DESIGNS

The following wireframes illustrate the main screens of the ECMS, showing how the system improves usability and efficiency:

· Log-In Screen: Secure single sign-on with a bilingual toggle (Cymraeg/English) available on every screen.

· Concession ‘Student Search’ Screen: Staff can search by ID or name to view linked concession records.

· Concession ‘Add/Edit/Delete’ Screen: Add, edit or delete concessions with validation to prevent inconsistencies.

· Reporting ‘Main Exam’ Screen: Filter exam data (e.g., by academic year) and push validated updates directly into SITS with one click

· Admin ‘Manage Concessions’ Screen: Create and maintain concession categories that populate the student concession list.
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Fig. 02 (Log-In Screen)
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Fig. 03 (Concession: Student Search)
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Fig. 04 (Concession: Add / Edit / Delete)
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Fig. 06 (Reporting: Main Exam)
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Fig. 05 (Admin: Manage Concessions)
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The project will follow a structured plan to ensure successful delivery of the ECMS. Tasks are organised using a Work Breakdown Structure (WBS), which structures deliverables and prioritised with the MoSCoW method to ensure essential features are implemented first while allowing flexibility for future enhancements. [25]-[26].
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Fig. 07 (WBS)





















	
PRIORITY
	
FEATURE
	
DESCRIPTION
	
BENEFIT


	
Must-Have
	
Stable Performance
	Optimised system to ensure fast response times and reliability
	Provides a smooth user experience and supports critical exam workflows.

	
Must-Have
	
Data Migration
	Analyse and migrate Microsoft Access data to SQL Server
	Ensures continuity of required data records

	
Must-Have
	Integration With Tribal SITS
	Real-time data validation to and from Tribal SITS
	Allow direct creation of new data

	Must-Have
	Secure Login
	Single Sign-On (SSO) with role-based access
	Protects sensitive data

	Must-Have
	Bilingual Support
	Fully bilingual (Welsh/English) interface
	Meets Welsh Language Standards

	
Should-Have
	
Reporting
	Generate exam timetables, desk labels, etc.
	
Reduces the time to prepare exam materials

	
Should-Have
	
Dashboard
	Overview of concession students, details and information
	
Improves system efficiency

	Could-Have
	Analytics
	Insights on concessions usage
	Supports decision-making

	
Won’t-Have
	Integration with Timetabling Software
	Automated updates from Celcat timetabling features
	Requires separate project and planning



Fig. 08 (MoSCoW Table)



A Gantt chart outlines the 24-week project timeline, covering requirements gathering, prototype development, database migration, integration, testing and deployment.

[image: ]

Fig. 09  (Gantt Chart)
Resources include a project lead (developer), registry staff (stakeholders and testers) and IT support (server configuration). Hardware consists of institution-provided computers and secure servers, while software includes Visual Studio, SQL Server Management Studio, GitHub and access to Tribal SITS. Costs are minimal due to institutional licences and internal hosting.

Development will adopt a Minimum Viable Product (MVP) approach, ensuring core functionality is delivered first, with enhancements added later. Staff training and a user guide will support adoption and reduce reliance on IT support post-launch.
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The ECMS will have a lasting impact by replacing the outdated Access workflow with a centralised, web-based platform that improves efficiency and data accuracy. Reporting tasks, such as generating timetables and desk labels will no longer suffer performance issues, allowing staff to produce outputs quickly and focus on higher-value work. The use of SQL Server as a secure, scalable database ensures the solution can support future growth in student numbers while maintaining data integrity. Integration with Tribal SITS will replace the current multi-step process of editing Access queries, exporting data to Excel and manually uploading records, with a streamlined, web-based workflow that allows staff to securely log in, filter exam data and push updates directly into SITS with a single click.

Alongside these improvements, the system ensures compliance with Welsh Language Standards through a bilingual interface, and protects sensitive data with authentication, encryption and full GDPR alignment to protect sensitive student data. In the longer term, the platform could extend to integrate with Celcat timetabling and incorporate AI-driven features, creating further opportunities to automate tasks and support the university’s digital transformation strategy.
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Developing this project proposal has been a valuable learning experience that enhanced both my technical and professional skills. Analysing the Microsoft Access system revealed the complexity of managing academic data at scale and highlighted the importance of security, scalability and usability in system design. Through the literature review, I strengthened my understanding of software and database development tools and best practices in system integration.

A key lesson was the importance of structured project planning. Producing wireframes, a Work Breakdown Structure (WBS) and a Gantt chart improved my ability to break down tasks into smaller, achievable objectives. I also developed skills in requirement gathering and prioritisation, applying the MoSCoW method to create a realistic project scope.

I anticipate challenges during implementation, including data migration, minimising downtime and securely integrating with Tribal SITS. Balancing the needs of registry staff and university policies will require clear communication. Training resources and managing change will also be essential.

This project has supported significant personal growth. My ability to work independently, research effectively and communicate technical ideas has improved, along with confidence in engineering principles, system security and project management. Working on a real-world challenge has strengthened my ability to design practical solutions aligned with stakeholder requirements.

The project also aligns with my career goals in software development and systems integration. Designing and planning the ECMS has allowed me to demonstrate initiative, technical competence and strategic thinking, providing a strong foundation for delivering impactful solutions that improve efficiency and user experience.
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Appendix 1
Google Drive link to the ‘Software Requirements Document’
https://docs.google.com/document/d/1mWSek6Bc2KF0taCGC-vwnwYpJhpAQfJi/edit?usp=sharing&rtpof=true&sd=true


Appendix 2
Google Drive link to the ‘Wireframe Designs’
https://drive.google.com/drive/folders/1Ko88KvpPEDzMVUvF5Ew90Wv4-78eWZP_?usp=sharing


Appendix 3
Google Drive link to the ‘Gantt Chart’
https://drive.google.com/file/d/17wSExEc7-7Hkr_P-vs2R7uTzqGhkmYKg/view?usp=sharing


Appendix 4
Google Drive link to the ‘Trial Task List’
https://docs.google.com/document/d/1bhq8GNUmH9_QKIcMULYdjnn8t--ooFH3/edit?usp=sharing&ouid=100484526482929115189&rtpof=true&sd=true


Appendix 5
Google Drive link to the ‘Trial Task Survey’
https://docs.google.com/document/d/17P31zHoW1Y8zpzvKy4wx90apyKTc2DR6/edit?usp=sharing&ouid=100484526482929115189&rtpof=true&sd=true
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