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ABSTRACT
The increasing demand for efficient and secure data management in academic institutions necessitates the adoption of digital solutions for research administration. This study developed a Web-Based Research and Extension File Management System with Integrated User Notification for the Mindanao State University–Sultan Naga Dimaporo (MSU-SND) Office of Research and Extension to address issues related to manual document handling, including file misplacement, inefficient retrieval, limited security, and delayed dissemination of Ethics Clearance Certificates. The system was developed using the Software Development Life Cycle (SDLC) following the Waterfall Model. Key functionalities include centralized document storage, role-based access control, activity logging, soft deletion with archival capability, and automated email notifications for certificate release. The system streamlines file management processes, enhances data security, improves accessibility, and facilitates timely communication among administrators, faculty, and students. Evaluation results indicated high levels of usability, accuracy, and user satisfaction, demonstrating the system's effectiveness in meeting organizational requirements. The developed system provides a sustainable and practical solution for modernizing research and extension document management, improving operational efficiency, and supporting digital transformation initiatives in higher education institutions.
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INTRODUCTION
In today’s digital age, organizations and individuals generate large amounts of data, making efficient file management essential for productivity, accessibility, and operational efficiency (Patel, 2018). File management systems help organize, store, and retrieve digital files while reducing time spent searching for information and minimizing errors. As dependence on digital systems grows, secure file storage is also crucial for protecting sensitive data from threats such as ransomware attacks and data breaches (Li & Liu, 2021).
To address these needs, the researchers propose a Research and Extension File Management System for the Mindanao State University–Sultan Naga Dimaporo (MSU-SND) Office of Research and Extension, which currently relies on manual file management. The system aims to improve the storage, tracking, and retrieval of research papers and Certificates of Ethics, enhancing data security and administrative efficiency.

The proposed system also supports several United Nations Sustainable Development Goals (SDGs), including Quality Education (SDG 4), Industry, Innovation and Infrastructure (SDG 9), Peace, Justice and Strong Institutions (SDG 16), and Responsible Consumption and Production (SDG 12). By modernizing research file management and reducing reliance on physical documents, the system contributes to both institutional improvement and sustainable development.

Statement of the Problem
The Office of Research and Extension lacks a web-based system for managing research files and data, resulting in inefficient and unsystematic research management processes. Research administrators rely on Microsoft Word and Excel for filing documents, making file retrieval difficult and time-consuming. The Campus Research Ethics Review Committee (CREC) also experiences challenges in managing manual files, informing students about the release of Ethics Clearance Certificates, and handling misfiled records, inefficient record-keeping, and insecure document storage.

Objectives of the Study
The study aimed to develop a Research and Extension File Management System with Integrated User Notification that can generate reports and improve file management processes. Specifically, it sought to implement automated notifications for Ethics Clearance Certificate updates, create a centralized and user-friendly document management system, improve file organization and accessibility, reduce misfiled records, and enhance efficiency for the Campus Research Ethics Review Committee. The study also aimed to evaluate the system’s usability, accuracy, and user satisfaction while ensuring reliable performance through continuous maintenance and optimization.

Conceptual Framework
This study adopts the Input–Process–Output (IPO) Framework to illustrate the development and operation of the Research and Extension File Management System with Integrated User Notification. The framework explains how system inputs are transformed through defined processes to produce efficient, secure, and user-centered outputs.
The inputs consist of essential data, resources, and requirements, including research and extension documents, Ethics Clearance Certificate records, user information (administrators, faculty, staff, and students), system requirements and specifications, hardware, software, database resources, and institutional policies governing document management. These inputs serve as the foundation for system development and operation.
The process involves the core system functions that ensure efficient and secure document handling. These include user authentication and role-based access control, uploading, storing, and organizing documents, file retrieval and search operations, document archiving and soft deletion, activity logging and monitoring, management of Ethics Clearance Certificate records, automated email notifications for updates and certificate availability, and the enforcement of data validation and security measures.
The outputs are the outcomes and benefits generated by the system, which include a centralized and secure file repository, faster and more efficient document retrieval, improved organization and accessibility of records, automated and timely user notifications, enhanced data security and accountability, reduced risk of file loss and human error, increased operational efficiency in the Office of Research and Extension, and improved communication among administrators, faculty, and students.

Overall, the framework demonstrates that integrating file management and notification functionalities transforms traditional document handling into a more efficient, secure, and automated process.
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Figure 1 Conceptual Framework 

LITERATURE REVIEW
The reviewed literature supports the development of the Research and Extension File Management System with Integrated User Notification by emphasizing the importance of efficient file organization, automation, and effective communication in research management. Dinneen and Julien (2020) highlighted that modern file management systems improve the organization, retrieval, and sharing of digital files, while Borghi et al. (2018) emphasized the value of structured Research Data Management (RDM) practices for preserving and managing research data effectively.
In terms of automation, Coombs et al. (2020) and Collins et al. (2021) explained that intelligent automation reduces manual workload, improves operational efficiency, and enhances data governance. These concepts support the study’s goal of streamlining research and extension processes through automated file handling and notifications.
The integration of user notifications is also supported by Gavilan and Martinez-Navarro (2022), who stated that timely and relevant notifications improve user engagement and communication. Similarly, Lumauag (2016) demonstrated that SMS and notification systems are effective tools for delivering important updates, while Mihci and Ozdener (2017) emphasized the importance of personalized notifications in improving user interaction and responsiveness.
Furthermore, Fu (2013) and Courville (2011) discussed how technology enhances access to information, collaboration, and workflow efficiency in educational and research environments. These studies collectively strengthen the foundation of the proposed system by supporting the use of centralized file management, automation, and integrated notifications to improve research administration and communication.

METHODOLOGY
The study used the Software Development Life Cycle (SDLC) through the Waterfall Model to develop and evaluate the Research and Extension File Management System with Integrated User Notification. The process followed sequential phases: requirements analysis, system design, implementation, testing and evaluation, deployment, and maintenance, ensuring the system’s functionality, reliability, security, and usability. According to Sherman (2014), SDLC provides a structured framework for software development, while the Waterfall Model requires each phase to be completed before the next begins, promoting an organized and efficient development process (Lutkevich & Lewis, 2022). This approach helped the researchers create a user-friendly system that effectively manages research and extension files while delivering timely user notifications.

System Design
The System Design phase transformed the identified requirements into a structured blueprint for the Research and Extension File Management System with Integrated User Notification. The design focused on essential functions, including document submission, file management, user access control, research record tracking, and notification services, while ensuring security and accessibility. To illustrate the system's processes and data flow, several modeling tools were utilized, such as the Entity-Relationship Diagram (ERD), Use Case Diagram, Data Flow Diagram (DFD), Flowchart, and System Architecture Diagram. However, only the ERD and System Flowchart are presented in this study to provide a clear visualization of the system's structure, workflow, and functionality prior to implementation.

Entity Relationship Diagrams (ERD)
The Entity–Relationship Diagram (ERD) illustrates the database structure of the Research and Extension File Management System with Integrated User Notification, showing how research-related data is organized and connected. It includes key entities such as Colleges, Departments, Faculty, Researchers, Research Papers, Ethical Clearances, Funding Sources, Notifications, and System Logs.
The ERD defines relationships among academic units, researchers, and research outputs, enabling efficient tracking of research activities, ethical compliance, funding, and SDG alignment. It also supports notification management and user activity monitoring through system logs.
[image: ]Overall, the ERD provides a structured framework that ensures data integrity, efficient document management, transparent reporting, and effective communication within the institution.
















Figure 2. Entity Relationship Diagram 

Use Case Diagram
The Use Case Diagram illustrates the functionality of the Research and Extension File Management System with Integrated User Notification. It involves three main users: the Admin (ORE), User (CREC), and Student. The Admin manages system data, including colleges, departments, faculty, researchers, research papers, accounts, funding sources, emails, and ethical clearance records, while also generating reports and sending notifications. The User (CREC) assists in managing research papers, viewing ethical clearances, and generating reports. The Student primarily receives notifications and updates from the Admin. The diagram also shows “include” relationships for required processes, such as password verification during login, and “extend” relationships for optional actions, such as displaying login error messages. Overall, the system promotes efficient research management and timely communication through its notification feature.
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Figure 3. Use Case Diagram 

Data Flow Diagrams
The Data Flow Diagrams (DFD) provide an overview of how the Research and Extension File Management System with Integrated User Notification manages and processes information. The Level 0 DFD (Context Diagram) presents the system as a single process that interacts with three external entities: The Researcher, User (CREC), and Admin. Researchers submit research and CREC details, Users provide ethical requirement information and receive reports, while Admins manage institutional data and utilize system-generated reports for monitoring and decision-making.
The Level 1 DFD further illustrates the internal processes of the system. It shows how research, researcher, user, and administrative information are collected, processed, and stored in dedicated records. The system manages CREC requirements, generates and records CREC Control/Reference Numbers (CRN), produces CREC reports, and allows administrators to access and review stored data. Overall, the diagrams demonstrate how the system efficiently supports research management, ethical clearance processes, report generation, and user notifications through organized data processing and storage.


[image: ][image: ]


 












Figure 4. Data Flow Diagram 


Flow Chart
The flowchart presents the overall process of the Research and Extension File Management System with Integrated User Notification, from user login to system exit. The process starts when the user accesses the system and enters login credentials, which are validated by the system. If incorrect, the user is prompted to re-enter the information; if correct, access is granted to the main dashboard. From the dashboard, users can manage research and extension files by uploading, viewing, updating, or deleting records. All actions are automatically stored and updated in the database. The system also triggers notifications for new uploads, updates, and important reminders. Once tasks are completed, the user logs out, ending the session securely.
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Figure 5. System Flowchart 
Testing Method
After all the modules are implemented, the researchers will be integrated into a unified system. Comprehensive testing will be conducted to identify bugs, ensure data integrity, and validate the notification system. This testing included System Testing, which ensured that all components worked together smoothly and met the system requirements. The developer served as the tester for the System Testing phase. Minor adjustments were made based on observations to enhance usability.

Population and Sample of the Study
The respondents of the study included administrators and faculty members from the Mindanao State University – Sultan Naga Dimaporo (MSU-SND) Office of Research and Extension and the Campus Research Ethics Review Committee (CREC), as well as college students involved in proposal research. Purposive sampling was used for selecting administrators, faculty members, and students actively engaged in research-related activities, while random sampling was applied to student participants. A total of 30 student respondents were selected equally from the three colleges of MSU-SND, with 10 participants from each college.

Instruments Use
The study used modified QUIS (Questionnaire for User Interaction Satisfaction) and USE (Usefulness, Satisfaction, and Ease of Use) questionnaires to evaluate the system’s functionality, usability, performance, learnability, and user satisfaction. A 5-point Likert Scale questionnaire was also used to gather respondents’ feedback.
After system development, comprehensive testing was conducted to verify functionality, identify errors, and ensure data integrity. Respondents were given a brief orientation before completing the survey, and ethical considerations such as informed consent and confidentiality were observed. The collected data were processed using Microsoft Excel.
Descriptive statistical tools, including Weighted Mean, Frequency, and Percentage, were used to analyze the data. These measures helped evaluate respondents’ perceptions of the system’s effectiveness, usability, and overall satisfaction.

RESULTS AND DISCUSSION
Figure 6 Shows The main System Web-Page of the Research and Extension File Management System with Integrated User Notification and its Login Form illustrates the interface displays the login page of the system, where users enter their username and password to access the system. 
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Figure 6. Login Page of the Research and Extension File Management System with Integrated User Notification


Figure 7 presents the Admin and User Dashboard of the Research and Extension File Management System with Integrated User Notification. The left side displays the Admin Dashboard, which includes navigation menus such as Dashboard, Manage Accounts, ORE, CREC, Settings, and Logout. The right side shows the User Dashboard. Both dashboards feature a bar graph that summarizes the number of research papers recorded in the system by source of funding and month. Users can also filter data by academic year and date range, providing a clear overview of research outputs and supporting efficient monitoring and management of research records.
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Figure 7. The Admin and User Dashboard of the Research and Extension File Management System with Integrated User Notification and its Login Form

Figure 8 present the "Manage Research Papers" section of the ORE System, where administrators can oversee and maintain records of research projects. The interface displays essential details such as the title of the research, the college it is affiliated with, the research adviser, and the relevant Sustainable Development Goals (SDGs). It also indicates the source of funding and provides downloadable links to the PDF and Excel versions of the research documents. Administrators are given the option to edit or delete each entry using the respective action buttons. Additionally, the system includes functionality to add new research entries via the "Add Thesis" button and to access previously archived research using the "View Archived" button. A search bar is also available to help locate specific research papers quickly and efficiently.
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Figure 8. Adding Research Paper of the Research and Extension File Management with Integrated User Notification

Figure 9 present a user interface of the CREC System displaying an Ethical Clearance Certificate for a project. It also includes options to Add New Data, View Archived items, Select College and Department, specify a date range (From and to), and access features such as PDF and Search.
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Figure 9. User (CREC) Viewing file of the Research and Extension File Management System with Integrated User Notification

Figure 10 illustrates the Student Messaging interface of the ORE System under the user role. The left side displays the Student Messaging page, where users can compose and send email notifications to students regarding the availability of their Ethical Clearance Certificates. It includes fields for recipient email addresses, subject, and message content, along with basic text-formatting options. The right side shows the Gmail notification, confirming that the message has been successfully sent to the selected students. This feature enables efficient communication and timely updates while maintaining a consistent interface through the navigation menu.
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Figure 10. User (CREC) Students Messaging and Gmail Interface of the Research and Extension File Management System with Integrated User Notification

Evaluation Results
This section presents the results of the evaluation conducted for the Research and Extension Management System with Integrated User Notification. The evaluation assessed the system’s functionality, usability, performance, and user satisfaction using the USE (Usefulness, Satisfaction, and Ease of Use) questionnaire and QUIS (Questionnaire for User Interaction Satisfaction). The findings provide insights into the system’s effectiveness, user experience, strengths, areas for improvement, and readiness for deployment.

Figure 11 presents the administrators’ evaluation of the Research and Extension File Management System with Integrated User Notification in terms of usefulness, ease of use, ease of learning, satisfaction, and performance. The system received very high ratings in all criteria, with usefulness (5.00) and ease of learning (5.00) obtaining the highest weighted means, both interpreted as “Strongly Agree.” Ease of use (4.93), performance and effectiveness (4.75), and satisfaction (4.67) were also rated “Strongly Agree.” These results indicate that the system is highly acceptable, user-friendly, effective, and beneficial for managing research and extension activities.













Figure11. Summary of the Admin Evaluation of the Research and Extension File Management System with Integrated User Notification.


Conclusion
This study aimed to develop a Research and Extension File Management System with Integrated User Notification for MSU-LNAC. The goal was to improve the way research files and ethics certificates are stored, accessed, and managed by replacing the old manual method with a digital system.
Based on the results, the study successfully met its objectives. The system was able to organize research files better, make retrieval faster, and help both administrators and students keep track of important documents. It also included a notification feature that allowed students to get updates about their ethics certificates through email, making the process more efficient and reliable.
The findings show that users – including administrators and students – were highly satisfied with the system. They found it easy to use, useful, and effective in improving their workflow. The system helped reduce time spent on manual tasks and minimized errors related to lost or misfiled documents. Evaluation results showed that 86% of student responses were “Strongly Agree”, with an average frequency of 25.75 out of 30, reflecting strong agreement about the system’s usefulness and performance. Because of this, the goals of the project were clearly achieved. This study is important because it offers a practical solution for better file management in academic institutions. It shows how technology can make everyday tasks easier and more secure. It also serves as a helpful reference for future researchers who want to build similar systems in other schools or offices.

RECOMMENDATION
[bookmark: _GoBack]To further enhance the system’s performance and user experience, it is recommended to strengthen data security measures, especially for handling sensitive research files and ethics certificates. Optimizing system speed and ensuring compatibility with mobile devices could also improve accessibility and convenience for users.
Based on the feedback gathered, adding features such as real-time tracking of file status, a student portal for viewing updates, and support for multiple notification channels may enhance user engagement.
For future research, it is suggested to explore the integration of cloud-based backup solutions and artificial intelligence to support smarter file organization and user behavior analysis. Additionally, the system could be studied for adaptability in other departments or institutions to assess its scalability and broader impact.
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Figure 1. The Input-Process-Output (IPO) Model of the Research and Extension File Management System

with Integrated User Notification.
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