Abstract
The Malawi Research Hub System (MRH) was developed to combat the growing issue of academic dishonesty, where students and researchers duplicate or resubmit work originally authored by others, often from different institutions, and present it as their own. This practice undermines academic integrity and devalues genuine research efforts. Additionally, the absence of a centralized digital repository for academic research across Malawian institutions has made it difficult to track, access, and verify existing work, leading to redundancy and limited collaboration. The MRH system provides a unified platform where students can submit theses and research papers, supervisors can review and approve submissions, and administrators can oversee and monitor research activity. Built using Laravel and various open-source technologies, the system supports user role management, file versioning, similarity detection, research data storage, and real-time data visualization. This report presents the design, development, and evaluation of the MRH system, aiming to enhance academic transparency, accessibility, and integrity across higher education institutions in Malawi.
1.0 Chapter 1: Introduction
1.1 Project Background / Overview
The Malawi Research Hub (MRH) is a software system developed to combat widespread academic plagiarism and improve the management and accessibility of research output across universities in Malawi. It serves as a centralized digital platform for students and researchers to upload, manage, and access thesis, proposal and research papers. The MRH system supports version control, automated plagiarism detection, approval workflows, and secure document storage. By streamlining academic research processes and enforcing integrity measures, the MRH aims to promote originality, accountability, and collaboration within Malawi’s academic and research communities.

1.2 Problem Statement
A major challenge facing academic institutions in Malawi is the rampant duplication of research work. Many students recycle or plagiarize projects from other universities and submit them as original work in their own institutions. Similarly, researchers often reproduce existing studies without proper citation or acknowledgement. This undermines the credibility of academic outputs and compromises the value of higher education qualifications.
In addition to plagiarism, the lack of a centralized research data storage system leads to fragmented records, poor traceability, and limited access to past academic work. Most institutions rely on manual or isolated systems that are prone to data loss, difficult to maintain, and do not support full-text search or version history. These inefficiencies hinder academic transparency, slow down research innovation, and limit the public visibility of Malawi’s scholarly contributions.
1.3 Project Objectives
· To develop a centralized system for submission and storage of student theses, proposal and research papers.
· [bookmark: _GoBack]To implement an automated plagiarism detection mechanism.
· To enable supervisors and administrators to manage research approval workflows.
· To provide a searchable and filterable repository accessible to academic staff, students, and the public.
· To implement role-based user access and customizable permissions.
1.4 Project Scope
The system caters to multiple user roles including students, supervisors, researchers, public, principal-investigators, co-investigators and administrators across universities in Malawi. It supports research paper uploads with version control, plagiarism detection, approval tracking, public visibility configuration, and statistical reporting. The scope of the project is limited to software implementation and does not involve any hardware component or physical infrastructure setup.
1.5 Project Significance
The Malawi Research Hub System plays a crucial role in enhancing the integrity and accessibility of academic research. By centralizing submissions and embedding plagiarism checks, it promotes academic honesty and safeguards institutional reputation. Additionally, it supports collaboration and public engagement by making verified research outputs available online, contributing to a stronger and more transparent academic ecosystem in Malawi.
2.0 Chapter 2 Literature Review
2.1 Overview
This section presents a review of existing digital research repository systems relevant to academic document storage, management, and access. It also discusses systems in the Malawian context, identifying existing gaps and how the proposed Malawi Research Hub (MRH) addresses them.

2.2 Related Systems Outside Malawi
2.2.1 DSpace Repository System
DSpace is an open-source digital repository software commonly used by academic institutions to capture, store, index, preserve, and distribute digital research materials. It is widely recognized for its ability to manage diverse content formats such as theses, dissertations, articles, and datasets. DSpace includes features like metadata management, item-level access control, and OAI-PMH protocol for interoperability with other repositories [1].
Despite its reliability, DSpace is primarily built for single-institution deployment. It lacks built-in plagiarism detection, has limited support for version control, and does not offer automated workflows for document approval or feedback from supervisors. Moreover, DSpace is not tailored for a multi-institutional context, making it difficult to enforce cross-university originality checks or centralized research visibility across a national platform.

2.2.2 EPrints Digital Repository
EPrints is another open-source repository system designed to provide institutions with a flexible framework for archiving academic outputs. It supports self-archiving, metadata customization, full-text indexing, and access control. It is widely used for open access initiatives and allows researchers to upload their work directly [2].
While EPrints supports extensibility through plugins, it does not natively offer plagiarism detection, nor does it provide approval workflows or multi-version submission tracking required by academic institutions to maintain rigorous research standards. Additionally, like DSpace, EPrints is institution-specific and does not support centralized collaboration or verification across multiple universities.

2.2.3 Joomla/WordPress-based Repositories
Some academic institutions rely on content management systems (CMS) like Joomla or WordPress to develop lightweight repositories. These platforms enable users to create digital libraries with plugins for document uploads, metadata tagging, and public access. They are cost-effective and easy to set up for small-scale use [3].
However, these systems are not purpose-built for academic research management. They lack features like role-based workflows, plagiarism scanning, document versioning, and structured approval pipelines. Furthermore, they pose security and scalability limitations, especially in managing confidential academic data across universities or national frameworks.
2.3 Related Research Systems in Malawi
2.3.1 University of Malawi Institutional Repository (DSpace)
UNIMA’s institutional repository uses DSpace to store theses and dissertations submitted by students. It provides searchable metadata and full-text PDFs. Despite offering open access to academic works, the repository lacks integrated plagiarism checking, approval workflows, or national-level research visibility.

2.3.2 Kamuzu University of Health Sciences (KUHeS) Repository
KUHeS uses a DSpace-based repository called Chikho, which stores theses and health-related research. It is primarily a closed-access system available to institutional users. While effective for document storage, it does not support multi-user workflows, plagiarism detection, or role-based feedback mechanisms.
2.3.3 Malawi Research Hub (MRH)
The MRH platform is designed as a centralized digital repository system that integrates multiple academic institutions across Malawi. It includes features such as multi-version submission tracking, role-based approval workflows, document categorization, and public research visibility. Most importantly, it integrates plagiarism detection and supervisor-level commenting, addressing the academic integrity issues common in local institutions.
2.3.4 Malawi Academic and Research Network (MAREN) Repository Initiative
MAREN has initiated efforts to develop a National Research Repository that aggregates institutional repositories. While still in early planning phases (as of 2025), it aims to harmonize and integrate existing systems like those of UNIMA and KUHeS under a national platform. However, MAREN’s repository does not yet offer public tools for plagiarism detection, version control, or customizable workflows.
2.4 Research Gap
Most existing research repositories in Malawi (like UNIMA and KUHeS) operate in silos, making it hard to prevent cross-institutional duplication or monitor originality of academic work. These platforms also lack advanced features such as automated plagiarism detection, supervisor-managed approval workflows, and centralized access to all institutional research. Additionally, there is no national full-text search engine for Malawian academic output.

2.5 Contribution of the Proposed System
Locally, most Malawian universities often rely on manual processes or disparate platforms to manage research documents. These methods are not only time-consuming but also insecure and difficult to audit. There is limited documentation on digital repositories implemented at national scale in Malawi, indicating a gap that this project addresses.
In comparison to earlier systems, the proposed Malawi Research Hub System (MRHs) addresses these gaps by: offering centralized national-level storage, integrating plagiarism detection services, supporting multiple versions of research papers and theses, enabling structured approval workflows, managing role-based permissions (student, researcher, supervisor, admin, public, principal-investigator and co-investigator), providing configurable visibility settings and full-text search across institutions.
The review highlights that while other systems exist, few combine all essential features in a unified, role-based interface that serves both institutional and public research visibility. Thus, this project builds on known technologies while localizing and consolidating them to suit the Malawian academic landscape.

3.0 Chapter 3: Methodology
This project shall take advantage of the Agile software development methodology because it supports iterative development and emphasizes collaboration between developers and stakeholders. Agile allows for continuous feedback, faster delivery of functional components, and adaptability to changing user requirements. It is most suitable for the Malawi Research Hub System (MRH) as it ensures that the final software system aligns closely with the needs of students, supervisors, administrators, and other end-users across academic institutions in Malawi.
The Agile approach divides the development lifecycle into several incremental units called sprints, each delivering a working feature or enhancement of the system. This ensures that users interact with the evolving system, provide timely feedback, and contribute to refining the final product.

Figure 1: Agile Software Development Lifecycle


I. Requirement Gathering and Analysis Phase
The project begins with detailed requirement analysis, involving interactions with various stakeholders including students, supervisors, and university administrators. Interviews, questionnaires, and document reviews are conducted to understand current research submission processes, pain points, and expectations from the MRH system. The aim is to define user roles, functionalities (such as submission, plagiarism checking, approval workflows), and research data storage needs.
System modeling tools like Data Flow Diagrams (DFDs), Use Cases and Entity Relationship Diagrams (ERDs) are used to describe system structure, data processing, and database design.

II. Sprint Planning and Quick Design
Each sprint starts with a planning session where a set of features (user stories) are selected from the product backlog. A quick design of the selected feature set is created to guide implementation. For instance, sprint one may focus on user registration and authentication; sprint two on file upload and version control, and so on.
The design remains flexible to accommodate changes and is refined through feedback after each sprint cycle.
III. Iterative Development (Build)
Development is done in iterations, where each sprint delivers a functional increment of the system. Technologies used include Laravel (PHP Framework), MySQL, and JavaScript. Git is used for version control while project management tools like Trello or Jira may be used to track progress.
Features such as user role management, file versioning, similarity checks, and real-time reporting are built incrementally.
IV. Sprint Review and User Evaluation
At the end of each sprint, the completed features are demonstrated to stakeholders for feedback. Users interact with the working system and assess its usability, performance, and alignment with their needs.
This feedback is essential for identifying gaps, usability issues, or new feature requests that can be added to the product backlog.

V. Sprint Retrospective and Refinement
After the review, a sprint retrospective is conducted to reflect on what went well, what didn’t, and how to improve in the next sprint. Based on user feedback and internal reviews, previously developed features may be refined, and new features may be prioritized.
This phase continues until the system meets all major functional and non-functional requirements.

VI. Deployment and Maintenance
Once the system has reached a stable version with all major modules implemented and validated, it is deployed for institutional use. The deployment includes uploading the application to a production server, configuring user access, and providing training if necessary.
The MRH system will undergo regular maintenance and updates to fix bugs, improve performance, and support evolving user needs. User feedback and system logs will be continuously monitored to ensure reliability and usability of the platform.
3.1 Requirement Specifications and Analysis
3.1.1 Existing System
Most Malawian universities previously relied on manual methods and fragmented digital tools to handle academic research submissions. These methods involved physical paper submissions, email-based communication for reviews, and unstructured storage systems. As a result, research was difficult to track, audit, or validate. Plagiarism detection was rarely practiced or handled using external platforms, often disconnected from the academic workflow.
3.1.2 Developed System
The MRH system was developed to solve the inefficiencies of the existing processes. Built on Laravel using a monolithic architecture, the system brings together all critical components—user management, research submission, plagiarism checking, approval workflow, and public access—under one platform. It supports multiple user roles and is configurable by super and institution admins. All components work seamlessly within a single, secure application.
3.1.3 Requirement Specifications
· 
Functional Requirements:
· 
· 
User registration, login, and role assignment.
· 
· 
Upload and manage research documents (theses, proposals, papers).
· 
· 
Automatic and manual plagiarism detection and reporting.
· 
· 
Version control and tracking for document revisions.
· 
· 
Supervisor and admin feedback and approval workflow.
· 
· 
Public access to approved research papers (configurable).
· 
· 
Notification system for status updates and alerts.
· 
· 
Non-Functional Requirements:
· 
4. 
Security: password hashing, role-based access control, file access rules.
4. 
4. 
Usability: intuitive interface and guided workflows.
4. 
4. 
Performance: optimized querying and indexing for faster search and reporting.
4. 
4. 
Maintainability: structured MVC codebase with clear modular components.
4. 
4. 
Compatibility: web-based and compatible across major browsers.
4. 
3.2 Design
3.2.1 System Architecture
The system was designed using a monolithic architecture, where all services are bundled in a unified Laravel framework. The user-facing interface, database interactions, logic for plagiarism detection, and admin dashboards operate in a single deployable unit. This ensured easier deployment and consistent internal communication.
3.2.2 High Level Design
At the core of the MRH are several interconnected modules:
· 
User Module: Handles registration, login, and permissions.
· 
· 
Document Module: Manages file uploads, metadata, and versioning.
· 
· 
Plagiarism Module: Compares submissions and generates similarity scores.
· 
· 
Approval Module: Supports review, feedback, and approval/rejection workflows.
· 
· 
Public Access Module: Controls visibility settings and displays searchable content.
· 
3.2.3 Low Level Design
Each module follows the MVC (Model-View-Controller) pattern in Laravel. Routes are defined for each user action, and controllers handle data requests and validations. Blade templates render the interface, while models handle data interaction with the MySQL database. Middleware is used for authentication and role-based access restrictions.
3.2.4 Database Design
The database is structured relationally with tables like users, research_papers, versions, plagiarism_reports, approvals, and access_logs. Each paper can have multiple versions, each tied to a plagiarism report and approval status. Foreign keys enforce relationships between entities.
3.2.5 GUI Design
The graphical user interface was designed using Blade templates and Tailwind CSS for responsiveness. Dashboards were customized per role. Students can view and upload papers, supervisors can review and comment, and admins can configure settings and monitor reports. The interface is clean, mobile-responsive, and user-friendly.
(Next section: 3.3 System Implementation)
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3.3 System Implementation
The system was implemented using Laravel 11, a PHP-based web application framework that follows the MVC (Model-View-Controller) architectural pattern. Laravel provided built-in authentication, database management tools, and routing features that were essential for building a secure and scalable system.
· 
Backend Technologies: Laravel 11, PHP 8, MySQL
· 
· 
Frontend Technologies: Blade templating engine, Tailwind CSS, Alpine.js
· 
· 
PDF & File Handling: DomPDF for generating similarity reports, Laravel's Filesystem for managing uploads
· 
· 
Authentication & Authorization: Laravel Sanctum, Spatie Permission package for role and permission management
· 
· 
Deployment: The system was deployed on a Linux server using Apache and managed with Git for version control
· 
Processing Logic/Algorithms:
· 
Upon file upload, the system extracts content and compares it against existing documents in the database
· 
· 
A similarity score is generated and stored with a PDF report
· 
· 
If the similarity exceeds the threshold, the paper is flagged and notifications are sent to the user and their supervisor
· 
· 
Papers that pass are made available for review and approval
· 
Application Access Security:
· 
Access to different modules is role-based
· 
· 
Passwords are hashed using bcrypt
· 
· 
Admins can manage roles, deactivate users, and view activity logs
· 
· 
File uploads are validated for type, size, and format
· 
Database Security:
· 
Users are authenticated before accessing any data
· 
· 
All queries are sanitized using Laravel's Eloquent ORM
· 
· 
Access to private papers is restricted based on visibility settings and roles
· 
· 
Data is backed up periodically and stored securely
· 
3.4 External Interfaces
While the system is self-contained, it allows for integration with future APIs (e.g., external plagiarism tools like Turnitin). Currently, it does not depend on any external real-time system. All components run within the Laravel application and communicate internally through service classes and event dispatchers.
3.5 System Testing and Evaluation
A range of tests was performed to evaluate the system's performance, usability, and reliability.
3.5.1 Graphical User Interface Testing
All UI components were tested on multiple devices to ensure responsiveness and usability. The layout adapts well across desktop and mobile screens.
3.5.2 Usability Testing
Students, supervisors, and admin users participated in usability tests. Feedback led to UI simplifications, tooltip additions, and improved error messages.
3.5.3 Software Performance Testing
The system was tested for performance under load using mock data. File uploads and search features remained stable with up to 500 documents.
3.5.4 Compatibility Testing
The system was tested on Chrome, Firefox, Edge, and Safari, with no major compatibility issues.
3.5.5 Exception Handling
Try-catch blocks and Laravel’s exception handlers were used to catch and report unexpected errors gracefully.
3.5.6 Load Testing
The system was tested with concurrent users performing uploads, searches, and approvals to ensure stability under usage spikes.
3.5.7 Security Testing
Login credentials, file access paths, and admin functionalities were tested for vulnerabilities. The system passed Laravel’s recommended security audits.
3.5.8 Installation Testing
Installation was tested using composer install, .env setup, and migration runs to ensure portability and ease of deployment.

4.0 Chapter 4: Discussion, Conclusions and Recommendations
4.1 Discussion
(The next section continues...)
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4.0 Chapter 4: Discussion, Conclusions and Recommendations
4.1 Discussion
The Malawi Research Hub System effectively addressed the challenges faced by Malawian academic institutions regarding the management of research documents. It streamlined the submission, evaluation, and storage of research papers and theses while ensuring academic integrity through built-in plagiarism detection.
By integrating role-based access control, version tracking, and approval workflows, the system provided an end-to-end solution for students, supervisors, and administrators. The centralized repository allowed public visibility of research, improving accessibility and transparency within the academic community. The implementation of Laravel's robust features and the use of modern frontend tools ensured scalability and maintainability.
Feedback gathered from test users highlighted the system’s ease of use, clarity of workflows, and responsiveness. Challenges such as setting thresholds for plagiarism detection and tuning UI responsiveness were resolved through iterative improvements. Moreover, testing confirmed that the system could handle document load and user concurrency efficiently.
4.2 Conclusions
The project successfully delivered a unified research management system tailored to the context of higher education in Malawi. It filled a critical gap by offering a digital solution for document submission, plagiarism control, and research publication.
Key conclusions drawn from the development and deployment of the system include:
· 
Laravel's monolithic architecture was sufficient and effective for rapid development.
· 
· 
Centralized access to research documents improves institutional collaboration and knowledge sharing.
· 
· 
Automating plagiarism detection contributes to upholding academic standards.
· 
· 
The role-based interface ensures that users only access functionalities relevant to them, enhancing usability and security.
· 
4.3 Recommendations
While the Malawi Research Hub System has achieved its goals, the following recommendations are proposed to improve and extend its functionality:
· 
Integrate third-party plagiarism tools (e.g., Turnitin) for more accurate similarity checks.
· 
· 
Expand analytics features to visualize research trends, publication rates, and supervisor workload.
· 
· 
Enhance notification system with SMS or push alerts for important updates.
· 
· 
Develop a mobile-responsive app or PWA (Progressive Web App) for improved accessibility.
· 
· 
Offer multilingual support to accommodate non-English speakers.
· 
· 
Implement backup synchronization to remote storage for disaster recovery.
· 
These recommendations would help future developers or administrators to maintain and scale the system further.

5.0 Appendices
Appendix A: User Manual
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6.0 References
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5.0 Appendices
Appendix A: User Manual
This section provides step-by-step guidance on how different users can interact with the Malawi Research Hub System.

1. Logging In / Registering
· 
Visit the login page at /login
· 
· 
Enter your email and password
· 
· 
If you do not have an account, contact your institution admin for registration
· 
2. Student User Guide
Upload a Research Paper:
· 
Navigate to “My Submissions”
· 
· 
Click “Upload New Paper”
· 
· 
Fill in required metadata (title, abstract, supervisor, etc.)
· 
· 
Upload the document (PDF format)
· 
· 
Submit for similarity check
· 
Check Similarity Report:
· 
Once processing is complete, view the similarity score and PDF report under the same paper listing
· 
Upload New Version:
· 
Open an existing submission
· 
· 
Click “Upload New Version”
· 
· 
Provide an updated file and comments (optional)
· 
3. Supervisor User Guide
View Assigned Students:
· 
Go to “Student Submissions” tab
· 
· 
Filter by name or research title
· 
Review a Paper:
· 
Open a submission
· 
· 
Review the similarity report
· 
· 
Click “Approve” or “Request Revisions” and add feedback
· 
4. Institution Admin Guide
Manage Users:
· 
Go to “User Management”
· 
· 
Create, update or deactivate user accounts
· 
· 
Assign roles (Student, Supervisor, Admin)
· 
Manage Fields and Categories:
· 
Navigate to “System Settings” → “Fields of Study”
· 
· 
Add or edit categories and field names
· 
Set Plagiarism Thresholds:
· 
Go to “Settings” → “Plagiarism Settings”
· 
· 
Set percentage thresholds for thesis, proposal, and research paper types
· 
5. Super Admin Guide
View Institution Activity:
· 
Access “Super Admin Dashboard”
· 
· 
Use filters to compare flagged vs approved papers across institutions
· 
System Configuration:
· 
Access full user list
· 
· 
Configure permissions
· 
· 
View all uploaded papers from all institutions
· 
6. Public User Guide
Search Public Research:
· 
Visit the public homepage
· 
· 
Use the search bar to enter a title, author, or keyword
· 
· 
Filter results by category, field, or institution
· 
View/Download Paper:
· 
Click “View Paper” to read abstract or full text
· 
· 
If permitted, click “Download” to save the file
· 
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