International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 13440-13445

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

Training and Learning Management System among university
students

Ankit Vermat, Jasmine Agrawal?, Naimish Sharma?

1 School of Computing Science and Engineering Galgotias University Greater Noida, India
ankit.verma@galgotiasuniversity.edu.in

2School of Computing Science and Engineering Galgotias University

Greater Noida, India jasmine.21scse1011232@galgotiasuniver s ity.edu.in

% School of Computing Science and Engineering Galgotias University

Greater Noida, India naimish.21scse1011216@galgotiasuniv er sity.edu.in

ABSTRACT—

Purpose — This paper aims to explore the perspectives of university students on the learning management system (LMS) and determine factors that
influence user experience and the outcomes

of e-learning.

Design/methodology/approach — This research employs a mixed-methods approach, combining qualitative interviews with educators and quantitative surveys of
learners. Data analysis includes thematic coding and statistical evaluation to assess the effectiveness, user satisfaction, and impact of the training and learning
management system.

Findings — The results showed that students, particularly in programs where courses are mainly offered online, are dependent on such learning platforms.
Moreover, the use of modular object oriented dynamic learning environment (Moodle) as an application of LMS was rated positively, and e- learning was
considered as an effective sustainable learning solution in current conditions.

Originality/value — The authors have illustrated empirically how the notion of UX of the LMS provides a means of exploring both students’ participation in e-
learning and their intention towards using such learning platforms.
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Introduction
Identification of Client/Need/Relevant Contemporary

In today’s rapidly evolving educational landscape, there is an increasing demand for effective training and learning management systems (LMS) that
cater to diverse learning needs.Organizations, educational institutions, and corporate environments are seeking solutions that facilitate online learning,
enhance user engagement, and streamline administrative processes. The contemporary issue at hand is the growing necessity for adaptive learning
platforms that can accommodate different learning styles and preferences, providing a personalized learning experience. This project addresses the
needs of educational institutions and corporate training programs striving to improve their training delivery and assessment methodologies.

Identification of Problem

Despite the advancements in technology, many existing learning management systems are often rigid, failing to adapt to the unique needs of learners
and instructors. Common problems include user interface complexities, lack of integration with other tools, insufficient tracking of learner progress,
and inadequate support for collaborative learning. This project aims to identify and analyze these shortcomings, exploring how a tailored training and
learning management system can enhance the learning experience and increase organizational effectiveness.
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Identification of Tasks

To address the identified problems, the following tasks will be undertaken:Research and Analysis: Conduct a thorough literature review on current
LMS offerings and their shortcomings.

Needs Assessment: Gather input from potential users through surveys and interviews to understand their specific needs and preferences.

System Design: Develop a conceptual framework for the proposed LMS, focusing on user experience and functionality.

Prototype Development: Create a prototype of the system to demonstrate its capabilities and features. Testing and Feedback: Conduct usability testing
with target users and gather feedback for improvements. Implementation Strategy: Develop a plan for the deployment of the LMS in a real-
world setting, considering training and support needs.

Literature Review
Timeline of the reported problem

The emergence of online learning platforms has transformed the way education is delivered. Historically, learning management systems (LMS) were
first developed in the 1990s, focusing on distributing digital content and tracking student progress in educational institutions. The rise of MOOCs
(Massive Open Online Courses) in the early 2000s highlighted the need for platforms that could support a growing number of users globally, delivering
courses to thousands of learners at once. However, existing systems were often rigid and lacked flexibility in content manage ment, assessment tools,
and learner-educator interaction.

Existing solutions

There are several widely used Learning Management Systems that address some of the challenges identified over the years: Moodle: An open-source
LMS that allows educators to create customized courses. While it is flexible, it requires significant technical knowledge to set up and maintain,
limiting its accessibility for smaller institutions.

Canvas:This is a cloud-based system that focuses on ease of use, offering educators tools to create assignments and track progress. It is widely adopted
by higher education institutions but has limited customization options.

Google Classroom: A free tool that integrates with other Google services. It offers basic course management, including assignments and
communication with learners, but lacks advanced features like tracking learner.

Blackboard: A comprehensive LMS used by universities and corporations. It supports multimedia content, assessments, and student progress tracking,
but the cost is often prohibitive for smaller institutions and it can be difficult to customize.

Bibliometric analysis

A bibliometric analysis of the available literature on TLMS and similar platforms reveals the following trends: Growth of Online Learning Research:
Research on online learning systems, LMS, and TLMS has seen exponential growth since 2000, with notable spikes around the launch of MOOCs and
during the COVID-19 pandemic. Studies have focused on usability, content delivery, learner interaction, and system performance. Key Journals and
Conferences: Papers published in key education technology journals, such as "Journal of Educational Technology Systems" and "International Journal of
Educational Technology in Higher Education," have shown a significant focus on learner engagement and personalized learning systems. Conferences
such as EDUCAUSE and eLearning Africa frequently discuss advancements in TLMS technology. Collaborative Learning and Analytics: Emerging
themes include the importance of collaborative learning tools, real-time communication, and the integration of advanced analytics to track student
performance and adapt learning experiences to individual needs.

Review Summary

The literature on TLMS highlights several critical challenges and innovations. Existing systems have succeeded in creating platforms for content
delivery but often lack sophisticated tools for monitoring learner progress, fostering meaningful educator- learner interactions, and managing large-scale
deployments. The transition to remote learning environments during the pandemic highlighted the inadequacies in scalability, especially in terms of user
numbers, content diversity, and assessment tools. The review also points to growing trends in personalized learning systems, where data analytics are
used to monitor learner performance and provide real-time feedback. This TLMS will incorporate these innovative aspects while addressing gaps in
scalability, user interaction, and performance tracking.

Problem Definition

The primary problem addressed by this TLMS is the lack of an intuitive, scalable, and interactive learning management system that caters to the diverse
needs of educational institutions, training organizations, and corporations. Existing platforms often fail to balance user-friendliness with advanced
features such as real-time progress tracking, adaptive learning, and extensive communication tools between learners and educators. Furthermore, the

challenges of supporting high user volumes and diverse content formats remain unresolved in most current solutions.

This TLMS aims to overcome these limitations by offering:
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e A centralized platform for managing and delivering educational content.
e  Advanced progress tracking and performance analytics for learners.

. Interactive tools for educator-learner communication.

e A scalable infrastructure that can handle high volumes of users and data.

. Integration of real-time notifications and updates to improve user engagement.

Goals /Objectives

The primary goals and objectives of the TLMS are: Centralized Content Management: Create a robust platform that allows for the seamless organization,
uploading, and delivery of a wide variety of educational content (e.g., text, videos, quizzes). Improved Learner Engagement: Introduce tools that
facilitate interaction between learners and educators through chat and discussion forums, as well as timely feedback on assignments and assessments.
Comprehensive Progress Tracking: Implement features for tracking learner activities, including course completion, assignment submissions, and
performance in assessments. These will be displayed via dashboards for both learners and educators. Scalability: Ensure that the system can support large
numbers of users and courses simultaneously without sacrificing performance, security, or ease of use. Security and Accessibility: Ensure that user data
is protected through encryption and secure login protocols, and that the p latform is accessible to users with diverse abilities and technological
proficiencies.

PROPOSED SOLUTION
Evaluation & Selection of Specifications/Features

The design process began by evaluating the key features required for the TLMS based on the project objectives, existing literature, and user
requirements. The evaluation was performed by analyzing the following aspects: User-Centric Features: These include content management,
communication tools, and progress tracking. The focus was on ensuring an intuitive user experience for admins, educators, and learners. Scalability:
The platform's ability to support thousands of users and handle large amounts of data was a critical consideration. Features like load balancing and
database optimization were evaluated to ensure system performance under stress. Security: Given the sensitive nature of educational data, secure
authentication methods (e.g., two-factor authentication, encryption) were prioritized, along with compliance with data privacy regulations. Cross-
Platform Compatibility: The platform needed to be optimized for iOS 17 and be fully functional on iPhones in landscape mode for delivering lectures,
ensuring compatibility with modern devices and OS versions. Analytics and Reporting: Advanced analytics features for tracking learner performance,
course engagement, and assessments were considered essential to provide meaningful insights to both educators and administrators.

Design Constraints

While designing the TLMS, certain technical and non-technical constraints were identified that affected the final implementation: Device-Specific
Operation: The application is limited to iOS devices, particularly iPhones, and does not support Android or desktop platforms. This constraint required
careful consideration of how the interface and features would be optimized for a mobile experience. Network Limitations: The TLMS must perform
optimally even on slow networks, making performance optimization and data load efficiency crucial. This led to the prioritization of lowlatency design
approaches and data caching mechanisms.

Data Volume and User Scalability: The system should support thousands of users concurrently while managing large volumes of educational
content. This required robust database

management and cloud infrastructure support via Firebase. Third-Party Dependencies: The TLMS integrates with FireBase for database management
and authentication and uses external News APIs for content updates. Managing these dependencies effectively, including handling API limits and
integration stability, was a critical constraint. Security Compliance: Meeting international data privacy regulations, such as GDPR (General Data
Protection Regulation), influenced the system’s data storage and handling methods.

Analysis of Features and finalization subject to constraints

After evaluating the features and considering the design constraints, the final selection of TLMS features was made by prioritizing those that aligned
with the system's primary goals: User Management: A streamlined user management system for admins, including credential verification and profile
management, was finalized to ensure ease of onboarding and security. Course Content Management: The TLMS will support a wide range of educational
content types (text, videos, presentations, quizzes), with an emphasis on ease of uploading and organization for educators. Real-time Communication:
Direct messaging tools for educator-learner interaction were chosen, despite bandwidth limitations, to enhance engagement and foster a collaborative
learning environment. Progress Tracking and Analytics: Comprehensive dashboards for monitoring learner progress, with automated grading for
assessments, were finalized based on user feedback and the need for performance insights. Security and Compliance: Two- factor authentication,
encrypted data storage, and role-based access control were finalized as part of the security design. Compliance with GDPR and other privacy regulations
was non- negotiable.



International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 13440-13445 13443

Design Flow

The design flow was structured to ensure a smooth progression from feature selection to implementation. The stages of the design flow are as follows:
Requirements Gathering: Collect user needs and technical requirements from stakeholders (educators, learners, admins) through surveys, interviews,
and literature review. Feature Evaluation and Prioritization: Evaluate potential features against user needs and technical constraints, focusing on
scalability, security, and usability. Prototyping: Develop wireframes and prototypes for user interfaces, allowing for early testing of the design concepts
with users.

System Architecture Design: Design the backend architecture for handling user management, content delivery, and progress tracking. This step
involves finalizing integrations with Firebase, News APIs, and ensuring secure data flows. User Interface (Ul) Design: Create detailed designs for the
iOS user interface, focusing on mobile-friendly layouts, navigation simplicity, and performance optimization. Testing and Refinement: Perform
usability testing and refine the design based on feedback from test users. This includes testing the platform under various network conditions and with
high volumes of users and data.

Design selection

The final design selection was guided by several criteria: User Experience: A user-friendly interface was prioritized, especially given the
range of technical skills among educators and learners. Simplicity in navigation and task completion (e.g., content upload, course enroliment) was
emphasized. Performance: The system architecture was selected to minimize load times and optimize performance, especially during peak usage.
Efficient handling of large datasets was also a consideration. Security and Compliance: The design chosen incorporates strong security measures such
as two-factor authentication and encrypted data storage. Role-based authentication ensures that users have access only to the functionalities relevant to
their roles (e.g., admin, educator, learner). Scalability: The Firebase cloud infrastructure was selected to ensure that the system could handle future
growth, with the potential to scale both vertically (adding more powerful resources) and horizontally (adding more servers).

METHODOLOGY

The implementation of the TLMS will be carried out in phases to ensure a structured and controlled deployment:
Phase 1: System Setup and Core Feature Development

® Objective: Develop the core functionality of the system, including user management, course content management, and basic communication
features.

® Tasks: o Setup Firebase for user authentication, database, and content storage. o Develop the admin, educator, and learner interfaces for managing
profiles, uploading content, and tracking progress.

e Testing: Conduct internal testing to ensure basic functionalities work as expected. 2. Phase 2: Advanced Feature Integration and Ul Design

® Objective: Implement more advanced features such as assessment tools, automated grading, and analytics dashboards.

® Tasks:

o0 Integrate quizzes and exams with automated grading. o Build real-time chat features between educators and learners. o Finalize the iOS-specific
Ul design for mobile devices

® Testing: Perform usability testing with a focus group of educators and learners to ensure user-friendliness.

Phase 2: Advanced Feature Integration and Ul Design

® Objective: Implement more advanced features such as assessment tools, automated grading, and analytics dashboards.
® Tasks:

Integrate quizzes and exams with automated grading.

Build real-time chat features between educators and learners. Finalize the iOS-specific Ul design for mobile devices.
® Testing: Perform usability testing with a focus group of educators and learners to ensure user-friendliness.

Phase 3: Security Enhancements and Scalability

® Objective: Implement security features such as two-factor authentication and encrypted data storage, ensuring compliance with data privacy laws.
® Tasks:

Integrate two-factor authentication during login. Implement encryption for sensitive data stored in Firebase.
® Testing: Conduct security testing and load testing to ensure

the system can handle large numbers of users and data without performance degradation.

Phase 4: Deployment and Monitoring

Objective: Deploy the TLMS on a scalable cloud infrastructure and monitor its performance
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RESULT AND DISCUSSION

The TLMS performed according to expectations, fulfilling the core functional and non-functional requirements. The key results from the
implementation are as follows:

Functional Results

e User Management: Admins could successfully onboard, manage, and delete educators, while educators were able to upload and organize
content. Learners could enroll in courses and track their progress through the dashboard.

e Content Delivery: The platform handled different types of educational content (e.g., documents, videos, presentations), and educators reported
ease in organizing and updating their materials.

e Assessment and Feedback: Learners could take quizzes and exams, with automated grading providing instant feedback. This helped in
maintaining continuous learning cycles.

e Real-time Communication: The chat feature worked effectively, allowing real-time communication between educators and learners, improving
engagement and learning outcomes.

® Analytics and Tracking: Dashboards for educators and learners provided detailed insights into progress, enabling data- driven decision-making
for both teaching and learning.

Non-Functional Results

® Performance: The system loaded quickly even with large volumes of data (verified up to 500MB) and supported up to 1,000 concurrent users
during load testing without major performance degradation.
e Security: Data was securely stored using encryption protocols, and two-factor authentication prevented unauthorized access.

e Usability: Testing feedback indicated that the TLMS was easy to navigate, with a clear and intuitive user interface, especially for users on iOS
devices.

® Scalability: The system was successfully scaled during load testing, indicating it can support future growth in both users and features.
Validation

Validation was performed through various testing methodologies to ensure the system met the required specifications and adhered to design
constraints. The validation process included:

Functional Validation

® User Testing: Educators and learners tested the system across multiple scenarios (enrollment, content access, assessments). Feedback was collected
on ease of use, efficiency, and system responsiveness.

Feature Testing: Each core feature (content upload, quiz creation, enrollment, communication) was tested individually and in combination to ensure
the system worked under real- world conditions.

Results:

e User management, content delivery, and progress tracking features performed as expected.
e Automated grading for quizzes and exams worked seamlessly, providing immediate feedback to learners.

Performance and Load Testing

® Objective: Ensure the system can handle large data volumes and high numbers of users concurrently.

e Method: Load testing was conducted by simulating 1,000 users accessing the platform simultaneously, uploading content, and engaging in
assessments.

Results:

® The TLMS successfully handled the simulated user load without crashing or showing significant performance degradation. Average load time
was under 2 seconds, even under high usage scenarios.

Security Validation

® Objective: Ensure the system is secure and protects user data.

® Method: Penetration testing was conducted to simulate potential cyberattacks, and encryption methods were verified. Results:

e  Two-factor authentication successfully prevented unauthorized access. Encrypted data storage ensured that sensitive information remained
secure.

Usability Testing
® Objective: Assess the user experience in terms of navigation, responsiveness, and overall satisfaction.
® Method: A small group of educators, learners, and admins were asked to complete common tasks (enrolling in courses, uploading content, taking

quizzes) and provide feedback.
[ ]
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Validation Summary

The TLMS met all the key functional and non-functional requirements as outlined in the design specification. Both functional and non-functional
features were validated through a series of tests and user feedback. Key Findings:

e Functional success: The platform provided all the required features, including user management, content delivery, progress tracking, and real -
time communication.

e Performance: The system showed excellent performance and scalability, capable of supporting up to 1,000 users concurrently without significant
slowdowns

e Security: The system passed all security tests, with strong data encryption, two-factor authentication, and compliance with privacy standards.

e User Experience: Positive feedback was received on usability, with most users reporting ease in navigating the system and completing tasks.

CONCLUSION

The Training and Learning Management System (TLMS) was successfully designed, developed, and validated to meet the requirements for providing a
comprehensive platform for educators, learners, and administrators. The system facilitates the creation, delivery, and management of educational
content while ensuring a seamless and engaging online learning

experience.

Key Accomplishments:

Comprehensive Functionality: The TLMS includes user management, content delivery, assessments, real-time communication, and
progress tracking. Each feature was implemented and validated, fulfilling the system’s functional objectives.

High Performance: The system demonstrated fast response times and the ability to handle large volumes of data and concurrent users
during load testing.

Security: With encrypted data storage, two-factor authentication, and compliance with data privacy regulations, the TLMS ensures a secure
learning environment for all users.

User Experience: Usability testing revealed that the platform is intuitive, user-friendly, and responsive across iOS devices, ensuring a
positive user experience for both educators and learners.

The platform achieves its vision of supporting educators in delivering effective learning programs and facilitating learners in tracking their progress and
achieving their educational goals. This system is adaptable and scalable, making it suitable for educational institutions, corporations, and training
organizations.
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