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ABSTRACT

The increasing complexity of research activities and the growing demand for efficient management of
research data, projects, and outputs have highlighted the need for integrated digital solutions within higher
education institutions. This study presents the design, development, and preliminary evaluation of a
Digital Research Management System (DRMS) aimed at supporting the end-to-end research lifecycle at
Katsina State Institute of Technology and Management (KSITM). The study adopted the Design Science
Research Methodology (DSRM) to identify existing challenges, elicit system requirements, design the
system architecture, develop a functional prototype, and evaluate its effectiveness. The DRMS was
implemented using HTML, CSS, JavaScript, PHP, and MySQL, providing functionalities for project
registration, document management, research monitoring, and report generation. Preliminary evaluation
was conducted through user demonstrations, observations, and structured feedback from researchers,
librarians, ICT personnel, and research administrators. The findings indicate that the system improves
information accessibility, enhances project monitoring, supports efficient reporting, and promotes
transparency in research administration. The study demonstrates that a centralized digital platform can
address limitations associated with fragmented and manual research management practices. The proposed
DRMS offers a practical solution for improving research administration and supporting digital
transformation initiatives within higher education institutions.

Keywords: Digital Research Management System (DRMS), Research Administration, Research
Lifecycle, Design Science Research Methodology, Higher Education, Digital Transformation.

INTRODUCTION

The rapid growth of digital technologies and the proliferation of data-intensive research have
fundamentally changed how research is conducted, shared, and evaluated. Researchers now generate
heterogeneous datasets, collaborate across institutions and countries, and must comply with increasingly
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strict funder, institutional, and legal requirements regarding data management, sharing, and preservation.
In this context, manual or paper-based processes, isolated spreadsheets, and ad-hoc storage practices are
no longer adequate to support transparent, efficient, and compliant research workflows [1]

The scientific research management system in colleges and universities is a software platform designed to
support the management of research and development activities, as well as the organization of research-
related information within higher education institutions. By presenting data models, it enables the
delivery of accurate information on research projects from multiple perspectives. In addition, its intuitive
interface allows research administrators to monitor the actual status of scientific research in a timely
manner, thereby supporting the effective allocation of research resources [2].

A Digital Research Management System (DRMS) can be defined as an integrated software environment
often cloud based that provides secure storage and organization of research data, tools for managing and
re using data, virtual workspaces for collaboration, and interfaces to other institutional systems such as
finance, human resource, and institutional repositories. Such systems may support multiple phases of the
research lifecycle, including project planning, ethics and grant management, data collection, analysis,
documentation, publication, and long-term preservation. When effectively implemented, a DRMS can
improve research efficiency, enhance collaboration, strengthen compliance and auditability, and increase
the visibility and re use of research outputs [3].

This research is justified by the need for an integrated system that supports the entire research lifecycle.
Many institutions still use fragmented and manual tools, which cause inefficiencies and poor
coordination. Existing platforms often focus only on specific research activities rather than providing a
unified solution. A Digital Research Management System (DRMS) will streamline workflows and
improve productivity. It will also enhance data security, collaboration, and institutional reporting.
Furthermore, the study contributes to academic knowledge through the system’s design and preliminary
evaluation.

This study focuses on the design, development, and preliminary evaluation of a DRMS tailored for
Katsina State Institute of Technology and Management (KSITM), aiming to address inefficiencies in
current research management practices.

Related Works

Existing digital tools within institutions such as learning management systems, basic document
management systems, or isolated repositories are frequently not integrated and therefore fail to provide a
coherent environment for managing projects, approvals, data, and outputs across their full lifecycle.
Furthermore, institutions face challenges such as limited technical infrastructure, insufficient staff skills in
research data management, resistance to organizational change, and concerns over cybersecurity and data
privacy. As a result, there is a gap between the complex demands of contemporary research and the
capabilities of existing systems and practices. The core problem this research addresses is the lack of a
comprehensive, integrated Digital Research Management System that can support secure, efficient, and
compliant management of research activities and data within [4].

[5] explored converting traditional paper-based document and record management into an Electronic
Document Management System (EDMS). Researchers reviewed the current setup and defined
requirements for a desktop EDMS, considering the organization’s available resources. They gathered
requirements and analyzed data through interviews and by examining existing documents. The proposed
system architecture comprises three main modules: document management, document storage, and
document retrieval and sharing along with extra features such as digital signature verification. The
resulting desktop EDMS was implemented and tested, and it was used by 30 users.

[6] contended the electronic records and document management systems are vital for educational
institutions. To evaluate the university’s existing records and archival practices, they carried out a study.
Based on that work, the author proposed a model for Turkish universities to standardize records and
archival procedures in line with records management principles. Also developing an application for the
polytechnic, same model was used as a reference and extended with additional features.
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Despite the recognized importance of effective research data and workflow management, many
institutions continue to rely on fragmented, manual, or legacy systems that do not adequately support the
modern research lifecycle. Researchers often store data on personal devices or ad-hoc cloud services,
resulting in inconsistent practices for documentation, version control, access control, and long-term
preservation. These practices increase the risk of data loss, compromise data integrity, and make it
difficult to meet funder and regulatory requirements related to data management, sharing, and retention
[7].

[8] Evaluating research outputs is a key part of managing and maintaining scientific work at colleges and
universities since it helps in improving administrative efficiency. A well-designed, fair evaluation system
not only reflects researchers’ performance and results accurately but also links to reward mechanisms that
motivate staff. Therefore, when building a university research management system, particularly emphases
on achieving research evaluation component. Actively, this component can be split into two closely
related subsystems: research reward analysis and research workload analysis. Workload analysis uses
engineering style formulas, coefficients, and base values to compute precise workload metrics. Reward
analysis relies on defined calculation rules and draws on the workload results to determine appropriate
awards. In [8], workload is the primary determinant as the workload of a researcher’s increase, their
calculated award level rises accordingly.

RESEARCH METHODOLOGY

This study adopts the Design Science Research Methodology (DSRM), which provides a rigorous
framework for designing, developing, and evaluating innovative artifacts intended to solve identified
organizational problems. DSRM is particularly appropriate for information systems research because it
emphasizes the creation of practical solutions while simultaneously generating scientific knowledge [9].
But three phases were used in [9] and for this work adopted five phases.
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Fig 1: Methodology process
The Phases adopted for the research method in this design were carried out in 5 steps. The first phase is
the identifying of the problem, which is the challenges associated with the existing research management
practices at KSITM. Were data is collected via research questions, interview, observation and document
reviews involving researcher, librarians, ICT personnel and research administrators. The findings revealed
several limitations which involves inadequate project monitoring mechanisms, difficulties in generating
comprehensive research reports, limited collaboration support and fragmented information management.
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The Secon phase of the methods follows the problem identification and system requirements were used
from the resource people using structured interviews and questionaires. Also, some functional and non-
functional requirements are used in analysing and documenting the system.
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Fig. 2: Functional Requirement
And the non-functional requirements are as follows:

Fig.3: Non-Functional Requirements

Phase three is the designing phase which focused on translating stakeholder requirements into a functional
system architecture. A three-tier architecture consisting of presentation, application, and database layers
was adopted. Unified Modeling Language (UML) diagrams, including use case diagrams, activity
diagrams, and database models, were developed to represent system functionality and interactions. The
prototype was implemented using HTML, CSS, JavaScript, PHP, and MySQL within the XAMPP
development environment. A developed prototype was implemented to demonstrate the representative
stakeholders within KSITM which is the phase four. Demonstration activities involved performing key
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research management tasks such as project registration, document upload, project monitoring, and report
generation.

The last phase is the Evaluation and discussion phase were the system’s effectiveness, efficiency,
usability, and technical performance is assessed. User feedback was collected through structured
questionnaires and observation. Performance testing was conducted to evaluate response times, database
operations, and system reliability under normal operational condition. And The findings of the study
demonstrate the potential of digital technologies to transform research administration processes within
higher education institutions. The developed DRMS addresses several limitations associated with
traditional and fragmented approaches to research management by providing a centralized platform that
integrates multiple research lifecycle activities.

The adoption of a unified system architecture improves information accessibility, facilitates collaboration
among stakeholders, and enhances transparency in research administration. By consolidating research-
related information into a single platform, the system reduces duplication of effort and improves
institutional oversight of research activities.

The preliminary evaluation results indicate positive user perceptions regarding system usefulness, ease of
use, and overall effectiveness. These findings suggest that the proposed DRMS can serve as a foundation
for broader digital transformation initiatives within KSITM and similar institutions.

RESULT AND DISCUSSION

The Digital Research Management System (DRMS) was successfully developed and implemented to
support research project management, document storage, monitoring, and report generation. Figure 4
shows the login page, which provides secure user authentication, while Figure 5 presents the dashboard
that enables users to access and manage research activities efficiently.

The preliminary evaluation indicated that the system improved access to research information, project
monitoring, and report generation. Users found the system easy to use and effective in supporting
research management tasks. The findings demonstrate that the DRMS provides a centralized platform that
enhances information accessibility, collaboration, and institutional oversight. Overall, the system offers an
effective solution for improving research management within higher education institutions.
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Fig. 4. Login page
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Fig. 5. Dashboard

CONCLUSION

This paper presented the design, development, and preliminary evaluation of a Digital Research
Management System (DRMS) for supporting research activities at KSITM. The system provides a
centralized platform for managing research projects, documents, monitoring, and reporting. Preliminary
evaluation results indicate that the DRMS improves information accessibility, enhances research
administration, and supports efficient management of research activities. The findings demonstrate the
potential of the system to address challenges associated with fragmented and manual research
management processes. Future work will focus on integrating advanced analytics, strengthening security
features, and conducting large-scale evaluations to further enhance system functionality and adoption.
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