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Abstract: The entire development and requirement engineering process of a modern Learning
Management System (LMS) geared for an advanced technologically equipped educational
environment is described. The proposed LMS aims to move beyond existing communication,
accessibility, and academic collaboration restrictions by integrating new features such as real-time
voice/video chat, virtual study rooms, personalize timetables, and enhanced authentication
mechanisms. The design of the system includes key features including a centralized management
interface for course materials, student discussion forums, and calendar integration with external
services like Google Calendar. Through formal requirement elicitation involving questionnaires and
interviews, stakeholder feedback was gathered to determine the lack in current LMS platforms, e.g.,
ineffective chat features, lack of collaboration features, and privacy concerns. The solution is centered
on usability, performance efficiency, interoperability, and security as per ISO 25010:2011 quality
standards. Fifteen functional requirements and ten requirements of quality were drawn up to satisfy
the users as well as institutional guidelines. Limitations such as notification limits, offline storage
limits, and safe login limits were applied to maintain stability of the system and satisfaction among
users. A hierarchical goal documentation and mapping method, supported by AND/OR diagrams,
was used to formally elaborate user needs into executable system goals. Special focus was given to
the design of a more advanced authentication system, supporting biometric login, SSO integration,
and secure password recovery. Despite challenges like notification overload and third-party API
dependence, this LMS design has the potential to significantly enhance the delivery of education,
support collaborative learning, and allow for continuous improvement through iterative user
feedback and future feature enrichment.
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1. Introduction

The revolution in learning processes through digital means has stimulated the propagation of
Learning Management Systems (LMS), revolutionizing how institutions of higher education deliver,
structure, and evaluate learning outcomes. Now, LMS platforms are key centers of technology that
engage learners and teachers in exchange via centralized, dynamic, and adaptive digital
environments [1,2]. While even greater reliance on hybrid and online learning modalities has been
set, particularly following the COVID-19 pandemic, the requirements on LMS systems have changed
from simple content repositories to intelligent, social, and secure platforms, enabling multilateral user
needs. The present project introduces a reengineered LMS that endeavors to surmount current
limitations and meet the evolving requirements of a global academic community. The proposed
system emphasizes robust authentication mechanisms, real-time communication tools with
improved functionality, user-friendly interface design, and improved mobile responsiveness. These
enhancements are driven by demands gathered from the end users —students and faculty members —
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via structured questionnaires and one-on-one interviews, combining system development with user-
centered design principles [3-5]. The necessity for the next-generation LMS is driven by inherent
flaws in existing systems, such as poor authentication protocols, no mobile support, fragmented
collaboration tools, and limited calendar integrations [6]. To address these shortcomings, the LMS
under development incorporates group lounges with video/audio conferencing, individual calendars
with external synchronization (e.g., Google Calendar), biometric and multi-factor authentication, and
productivity tools like discussion forums and virtual whiteboards. These features are aimed at
enhancing productivity, tightening security, and promoting inclusive learning for heterogeneous
user profiles.

Moreover, the proposed LMS architecture complies with international quality standards—i.e.,
ISO 25010:2011 —to ensure system reliability, usability, performance efficiency, and maintainability.
For example, Single Sign-On (SSO) and biometric login features embedded directly ensure secure
and seamless access, whereas notification control functionality and offline data caching try to balance
user interaction with system performance [6].

However, the implementation and design of such an overarching LMS also have some
drawbacks. Notification fatigue, internet reliance, user adaptability, and third-party tool integration
privacy concerns need to be seriously addressed. In this direction, the LMS design features a multi-
layered security system and modular architecture that facilitate continuous updates as per GDPR and
other data protection regulations [7].

Through incorporating stakeholder feedback and best practices of modern requirement
engineering methods, this LMS project is a forward-thinking solution for enhancing educational
delivery and student engagement. Not only does it address present education requirements but also
it has the capability to expand as new pedagogical and technological trends emerge.

2. Literature Review

Learning Management Systems (LMSs) have emerged as an essential backbone infrastructure in
contemporary higher education, particularly with the global shift toward blended and online
learning spaces [8,9]. They are websites that become hubs for academic content, communication
between students and instructors, posting assignments, and overall course management. However,
as the requirement elicitation phase of this project has highlighted, current LMS implementations are
behind in fundamental areas such as usability, real-time communication functionalities, mobile-
friendliness, and seamless integration with other systems. This literature review integrates
contemporary academic and technical research to inform the development of a functionally robust
and user-friendly LMS, with special focus on major themes such as student engagement,
authentication security, communication tools, and personalized learning features.

Usability is a salient quality attribute in the design of LMS, as defined in the ISO 25010 standard,
and it encompasses operability, learnability, and user error prevention. According to the author [10],
we argue that user satisfaction and ease of navigation are strongly correlated with student
engagement and overall system adoption. Similarly, [11] demonstrated that mobile-first and adaptive
user interfaces greatly enhance the user experience, especially for learners accessing the platform
through smartphones or tablets. These findings confirm the utilization of customizable interface
elements in the LMS design, such as resizable fonts, themes, and personalized calendar functions,
which enable the system to accommodate a great diversity of user preferences and abilities [12].

Due to the increasing cybersecurity attacks, strong authentication mechanisms need to be
utilized. Best practices today include multi-factor authentication (MFA), biometric authentication
(facial recognition or fingerprinting), and Single Sign-On (SSO) integrations with large providers like
Google and Microsoft [13]. As much as SSO solutions are convenient, they can also potentially
introduce vulnerabilities if not correctly mapped, as indicated by [14]. The proposed LMS transcends
this with the combination of SSO flexibility and added passkey and biometric authentication security,
with adherence to GDPR guidelines and ISO/IEC 27001 standards for data security.
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Another cornerstone of a successful LMS is proper communication tools. To support
synchronous and asynchronous learning, platforms must offer tools such as discussion boards, live
chat, video conferencing, and shared whiteboards. Literature confirms that these tools facilitate
increased peer communication and collaborative learning [15-17] Gonzalez-Gonzélez et al. (2022)
proved that LMS platforms incorporating Zoom or Microsoft Teams for real-time communication
had more satisfied learners and less learner attrition. In accordance with this, the recommended
introduction of virtual study rooms and voice/video chat capabilities natively will offer a seamless
user experience without relying too much on third-party applications.

Time management skills, particularly calendar integration, are critical to academic success in
online learning environments. According to the author [18] discovered that effective time
management is a predictor of student performance. Integration with external applications like Google
Calendar enhances the visibility of assignments, meetings, and deadlines. These integrations must
retain user customization and respect privacy guidelines. According to the author [19] propose
standard formats like CSV or ICS for importing and exporting data, which is compatible with your
system's approach towards calendar synchronization while maintaining custom options like color-
coding and personalized views.

User and academic, as well as individual data privacy and security, is at the core of trust in LMS
systems. Since most systems use third-party APIs and cloud hosting, it is crucial to follow data
minimization, data encryption, as well as user consent policies [20]. Safe recovery processes for
passwords, unusual login alerts, and compliance with standards such as GDPR and ISO/IEC
29100:2011 are essential components of a secure design. By incorporating advanced recovery
processes and activity-based alerts, the proposed LMS upholds these principles, protecting user data
at every touchpoint.

Quality and performance consideration is just as important. ISO 25010 provides attributes such
as performance efficiency, reliability, maintainability, and fault tolerance. According to the author
[21] mention the aspect that small response times, high system availability (99.9% and above), and
frequent stress testing significantly affect user satisfaction and system scalability. The LMS system
covered in this project incorporates these aspects by offering module-level updates and applying
performance requirements for catering to thousands of users concurrently without breaks. In
conclusion, the Learning Management System as proposed has evidence and best practice core in
usability, security, communication, and customization. The aspect that the system is centered on
secure authentication, real-time communication interfaces, and usability ensures its applicability in
the modern education industry. Future revisions must include user feedback updates as well as
incorporation of adaptive technology, such as machine learning, to ensure personalized learning
channels and continuous improvement of the system[22].

3. Methodology

For the purpose of establishing and defining the requirements for the proposed Learning
Management System (LMS), both qualitative and quantitative requirement elicitation techniques
were employed, i.e., questionnaires and interviews. These methods were selected with the aim of
eliciting varied user expectations, functional requirements, as well as system limitations from
students and teachers, who are the primary end users of the system[23-25].

3.1. Questionnaire-Based Data Collection

The first elicitation technique used was a structured questionnaire, created to gather high
volumes of response in an effective way. The questionnaire consisted of multiple-choice questions
and open-ended questions with the aim of measuring user satisfaction with the current LMS,
identifying areas of pain, and gaining ideas for improvements. It was distributed online to students
and academic staff members to facilitate anonymous and honest response. This methodology proved
particularly effective in involving large numbers of people in a cost-effective and efficient way[26—
28]. Some of the key takings from the questionnaire were strong user demand for an improved
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communications module with voice and video chat, the need to integrate outside calendars, and
enhanced collaboration tools such as study lounges to enable group study.

3.2. Interview-Based Elicitation

In addition to the questionnaire, one-on-one interviews were conducted to gather more in-depth
input and explore complex user requirements that might not surface via written input. A semi-
structured interview method was employed, providing both question consistency and room for
follow-up questions. The interview touched on major areas of the LMS, such as the chat system, ease
of use of the calendar, and authentication systems. Answers were documented and examined for
recurring themes and to guide requirement prioritization[29]. The interviews indicated considerable
user frustration with the existing authentication system and clarified the value of incorporating
secure login alternatives such as biometric passkeys and Single Sign-On (SSO) capabilities. Students
also indicated the need for an easier-to-use calendar interface and the ability to sync it with services
such as Google Calendar.

3.3. Requirement Analysis and Goal Mapping

The results of both elicitation techniques were combined and utilized to develop a sophisticated
goal documentation and mapping strategy that relates user requirements to system capability.
Functional and quality requirements were then identified and mapped to explicit 1SO25010:2011
quality characteristics such as usability, security, reliability, and maintainability. An AND/OR goal
diagram was also constructed to graphically illustrate the relationship between high-level goals and
related sub-goals[30]. This graph played a critical role in explaining dependencies as well as
contradictions between system goals[30-33]. In general, this multi-method approach provided a rich
description of the shortfalls of the current system and the users' expectations. It ensured the new LMS
was designed from a user-centered perspective and hence became more relevant, usable, and
effective for all stakeholders involved in academic activities.

3.4. Integration with Quality Standards and Industry Models

To ensure the LMS conformed to industry standards, the requirements were mapped against the
1SO25010:2011 software quality model. Ten key quality attributes were defined, including usability,
interoperability, security, maintainability, and performance efficiency. For instance, usability was
addressed by offering an intuitive interface, while security requirements were addressed by
incorporating features like multi-factor authentication and secure password recovery mechanisms.
Each of the quality needs was justified based on user needs and system goals, supporting traceability
and accountability through the development process. In addition, related constraints such as
notification triggers, data storage capacity, session durations, and password reset guidelines were
documented to assist with operational viability and adherence to institutional policy. Overall, this
multi-method requirement elicitation method provided a balanced image of the faults in the current
system and requirements from the users. By aligning questionnaire depth with interview breadth,
the team was able to develop a holistic and user-focused set of system requirements. Using this
approach ensured that the newly redesigned LMS would not just address existing issues but also
incorporate forward-thinking innovations tailored to suit the evolving demands of its scholar
community.

6. Discussion

The above Learning Management System (LMS) stands out from standard platforms like
Moodle and Blackboard by integrating intelligent features that focus on personalization, accessibility,
and real-time engagement. Unlike most traditional systems, the LMS provides state-of-the-art
functionality like voice and video conferencing, customized study lounges, interactive whiteboards,
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and integration with external calendars—all of which are designed to enhance the overall learning
experience.

One of the most significant advantages of this LMS is its use of Artificial Intelligence (Al) to
streamline academic functions. For instance, predictive analytics can detect assignment bottlenecks
or student disengagement and forecast these beforehand, allowing for timely intervention by
instructors. Smart notification systems also give priority to notifications depending on urgency,
mitigating the ubiquitous issue of notification fatigue that users cited as a drawback of outdated
systems. These skills are consistent with educational technology futures as seen in 2024 where
adaptive learning and automation are more demanded.

Requirements elicitation techniques—questionnaires and interviews—were very effective at
capturing stakeholder expectations. These channels ratified the need for integrated study spaces,
improved authentication mechanisms, and time management features. User feedback especially
determined the inclusion of Single Sign-On (SSO) and biometric login functionality, significantly
enhancing security and user convenience.

Yet, there are challenges too. Excessive reliance on technology, especially in regions with poor
internet connection, can detract from accessibility. Where third-party services like Google Calendar
and Microsoft Teams are incorporated, there are external dependencies that may have to be tracked
and updated round the clock for maintaining system integrity. Data privacy issues and compliance
with data protection laws like GDPR again highlight the importance of having robust data
governance frameworks in place.

Despite these, the LMS meets 1SO25010:2011 standards in a number of quality attributes
including usability, security, reliability, and interoperability. This ensures not only a technically
sufficient system but also one aligned with the academic goals of inclusivity, engagement, and
efficiency.

7. Conclusion and Future Work

In short, this LMS is a forward-looking solution aimed at meeting the evolving needs of the
modern educational institution. Through the incorporation of Al-driven analytics, collaboration
tools, enhanced security, and mobile accessibility, it goes beyond the limitations of older systems to
create a dynamic, student-centered environment. The system's ability to personalize learning
experiences, automate instructor tasks, and facilitate real-time interaction paves the way for
transformative educational outcomes.

The iterative design process, driven by stakeholder feedback and industry standards, ensures
the system is not just functional but also adaptable. However, there are limitations to the LMS.
Notification overload, learning curve, dependence on third-party tools, and data privacy concerns
will have to be managed on an ongoing basis as the system evolves.

Future work will involve scaling the implementation to multiple institutions to test performance
in diverse academic settings. One area of improvement will involve the integration of blockchain
technology for secure credentialing, which will render academic records tamper-proof and globally
verifiable. Machine learning models can also be expanded to offer automated grading, plagiarism
detection, and content recommendation engines.
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