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The emergence of the COVID-19 pandemic has presented unprecedented 

difficulties for medical education, forcing institutions worldwide to adjust quickly to ensure 

that learning continues despite the implementation of restrictive measures and social 

distancing procedures. This article explores creating and implementing a cutting-edge e-

learning platform designed exclusively for medical education. Utilising the CodeIgniter 4 

PHP framework for backend development and Bootstrap for frontend design, the platform 

provides a wide range of interactive quizzes, including Multiple Choice Questions (QCM), 

Single Choice Questions (QCU), and clinical cases (Cas Clinique’s). The platform's 

adaptable design enables medical students to easily access and engage in remote learning 

across different platforms, allowing them to continue their education without interruption. 

The main characteristics consist of instruments for analysing performance, allowing 

students to track their progress and personalise their study sessions, thus improving the 

effectiveness and adaptability of medical education. This article highlights the significant 

impact of e-learning in addressing the educational challenges caused by the COVID-19 

pandemic and provides insights into the future of medical education. It achieves this by 

thoroughly examining the platform's architecture, features, and pedagogical implications. 
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I. BACKGROUND AND LITERATURE REVIEW 

The trajectory of e-learning in medical education can be 

traced back to the 1960s, when early experiments with computer-

assisted instruction began to take shape. These initial forays laid 

the groundwork for subsequent technological and pedagogical 

advancements that have revolutionized the way medical education 

is delivered. The 1990s saw the advent of the internet, a 

transformative development that ushered in a new era of digital 

learning. This period marked the emergence of web-based 

platforms, virtual simulations, and interactive multimedia 

resources designed to meet the specific needs of medical learners 

[1]. 

Despite the significant advancements in e-learning 

technology, several persistent challenges continue to impede the 

seamless integration of digital learning in medical education. One 

major issue is the digital divide, which exacerbates disparities in 

technology access and internet connectivity among students. This 

divide can limit the ability of some students to fully participate in 

and benefit from e-learning opportunities [2]. Additionally, the 

quality and authenticity of educational content delivered through e-

learning platforms remain areas of concern. Ensuring that online 

assessments accurately measure student competence and 

knowledge is another critical issue that educators must address [3]. 

I.1 EFFECTIVENESS OF E-LEARNING PLATFORMS 

A comprehensive review of the literature on e-learning 

platforms in medical education reveals a complex landscape 

characterized by both potential benefits and significant challenges. 

Well-designed e-learning modules have been shown to enhance 

knowledge acquisition, improve clinical skills proficiency, and 

foster critical thinking among medical students and professionals 
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[4]. E-learning platforms provide flexibility and accessibility, 

allowing learners to engage with educational content at their own 

pace and convenience, which is particularly advantageous in the 

context of medical education where schedules can be highly 

demanding [5]. 

However, the efficacy of e-learning initiatives can be 

compromised by several factors. Content relevance is crucial; 

materials that are outdated or not aligned with the curriculum can 

hinder learning. Instructor support is also vital; without adequate 

guidance, students may struggle to navigate the digital learning 

environment effectively. Furthermore, learner motivation is a 

critical component of successful e-learning; maintaining 

engagement in a virtual setting can be challenging [6]. 

 

I.2 TECHNOLOGICAL AND PEDAGOGICAL 

INNOVATIONS 

The development of robust and scalable e-learning 

platforms requires careful consideration of both technological and 

pedagogical aspects. Platforms built using frameworks like 

CodeIgniter 4 for backend development and Bootstrap for frontend 

design are particularly well-suited to creating interactive and 

responsive e-learning environments [7]. CodeIgniter 4 provides a 

flexible and efficient foundation for backend operations, enabling 

the creation of dynamic features such as interactive quizzes and 

performance analytics. Bootstrap's responsive design capabilities 

ensure that the platform is accessible across various devices, 

enhancing the user experience for medical students who often 

access learning materials on the go [8]. 

I.3 PEDAGOGICAL IMPLICATIONS AND FUTURE 

DIRECTIONS 

The integration of e-learning into medical education 

requires a holistic approach that encompasses technological 

infrastructure, pedagogical innovation, and institutional support 

mechanisms. A culture of innovation and collaboration within 

medical institutions is essential for leveraging the full potential of 

e-learning to cultivate healthcare professionals who are not only 

knowledgeable but also adaptable and compassionate [9],[10]. 

Ongoing research and evaluation are critical to refining e-

learning strategies and ensuring they meet the evolving needs of 

learners. By addressing the challenges associated with e-learning 

and continuously improving the quality of digital education, 

medical institutions can provide high-quality, equitable education 

that prepares students for the demands of modern healthcare 

delivery [11]. 

II. METHODOLOGY 

The development process of the e-learning platform 

underwent several phases, each meticulously planned and executed 

to ensure the successful creation of a robust and user-friendly 

solution. The methodology encompassed the following key 

aspects: 

II.1 SELECTION OF DEVELOPMENT FRAMEWORKS 

The decision to use CodeIgniter 4 as the backend 

framework and Bootstrap for frontend design was based on 

thorough research and consideration of project requirements. 

CodeIgniter 4, renowned for its simplicity, performance, and 

adherence to MVC architecture, provided a solid foundation for 

building the platform's backend infrastructure. On the other hand, 

Bootstrap offered a comprehensive set of responsive design 

components and utilities, facilitating the development of visually 

appealing and mobile-friendly user interfaces. 

 

II.2 ADHERENCE TO MVC ARCHITECTURE 

 

The Model-View-Controller (MVC) architectural pattern was 

the guiding principle throughout development. The model layer 

handled data manipulation and business logic, ensuring data 

integrity and consistency. The View layer focused on visually 

appealing and intuitively presenting the data to users, leveraging 

Bootstrap's responsive design components for optimal user 

experience across devices. The Controller layer acted as the 

intermediary between the Model and the View, orchestrating user 

interactions, processing input data, and routing requests to the 

appropriate components [12]. 

 

II.3 TOOLS AND RESOURCES UTILISATION 

 

Various tools and resources were employed to facilitate 

development and enhance productivity. Integrated development 

environments (IDEs) such as Visual Studio Code and PHPStorm 

provided a feature-rich climate for code editing, debugging, and 

version control integration. Version control systems such as Git 

were utilised for collaborative development, enabling multiple 

developers to work concurrently and track changes efficiently. 

Package managers like Composer facilitate dependency 

management and library integration, streamlining the integration of 

third-party components and frameworks. 

 

II.4 CONTINUOUS INTEGRATION AND TESTING 

Continuous integration and testing practices played a 

crucial role in ensuring the stability and reliability of the platform 

throughout the development lifecycle. Automated testing 

frameworks such as PHPUnit were employed for unit testing, 

enabling developers to validate individual components and 

functionalities in isolation. Additionally, continuous integration 

tools like Jenkins were utilised to automate the build, testing, and 

deployment processes, ensuring seamless integration of new code 

changes and minimising the risk of regressions. 

By adopting a systematic and collaborative approach to 

development, leveraging industry-standard frameworks and tools, 

and adhering to best practices in software engineering, the 

development team successfully navigated the complexities of 

building a modern e-learning platform. The solution, utilising 

CodeIgniter 4 and Bootstrap, provides a wide range of features and 

functions specifically designed for medical education, addressing 

the various requirements of both learners and instructors. 

III. PLATFORM ARCHITECTURE 

The platform architecture is a harmonious blend of 

frontend and backend components, orchestrated to ensure fluid 

interaction and a cohesive user experience. Leveraging CodeIgniter 

4 for backend development and Bootstrap with JavaScript for 

frontend design, the Model-View-Controller (MVC) pattern 

governs the organisation, fostering modularity and scalability. 

JSON facilitates seamless data exchange between the back and 

front end, enabling rapid updates and dynamic content rendering, 

culminating in a robust and user-centric e-learning environment. 

III.1 GENERAL ARCHITECTURE 

The general architecture (Figure 1) of the e-learning 

platform follows a modular and scalable design, incorporating 
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separate components for frontend and backend functionality. At its 

core, the platform adheres to the Model-View-Controller (MVC) 

architectural pattern, which divides the application into three 

interconnected layers: 

 
Figure 1: General Architectural. 

Source: Authors, (2025). 

Model Layer:  Responsible for managing data and 

business logic. The Model layer interacts with the Database 

Management system (DBMS) to retrieve, store, and manipulate 

information related to users, courses, quizzes, and performance 

metrics. 

View Layer:  The View layer presents the user interface 

to the learners, encompassing HTML, CSS, and JavaScript 

components. It ensures a visually appealing and intuitive user 

experience, leveraging Bootstrap for responsive design and cross-

device compatibility. 

Controller Layer:  Acting as the intermediary between 

the Model and View layers, the Controller layer processes user 

requests, invokes appropriate actions, and manages data flow 

between components. It implements business and application logic, 

orchestrating interactions and enforcing access control. 

The architecture incorporates user authentication, session 

management, and content management modules, ensuring robust 

security and seamless navigation. API endpoints are exposed for 

interaction with external systems and services, facilitating 

integration with learning management systems (LMS) and third-

party applications. 

III.1 FRONTEND DEVELOPMENT WITH BOOTSTRAP 

The e-learning platform's frontend development 

prioritises responsive design principles to ensure an optimal user 

experience across devices of varying screen sizes and resolutions. 

Fundamental design principles include fluid grids, flexible images, 

and media queries, which enable dynamic adaptation of content 

layout and styling based on viewport dimensions. Emphasis is 

placed on readability, accessibility, and usability, with clear 

navigation paths and intuitive user interactions. 

III.2 IMPLEMENTATION OF BOOTSTRAP 

COMPONENTS FOR SEAMLESS USER EXPERIENCE 

Bootstrap, a popular front-end framework, is extensively 

used to streamline the development of responsive user interfaces. 

Its grid system facilitates the creation of flexible layouts, while its 

pre-styled components, such as navigation bars, buttons, and 

forms, expedite the implementation of common UI elements. 

Customization options are utilized to maintain brand identity and 

design consistency, with CSS overrides and custom themes applied 

as needed. Additionally, the platform enables developers to quickly 

create responsive web apps, with adaptive and responsive designs 

automatically applied. The platform also offers a wide range of 

integrations, including third-party plugins and APIs, allowing for 

the easy addition of additional features. 

III.3 BACKEND DEVELOPMENT WITH CODEIGNITER 4 

CodeIgniter 4 provides a robust and secure platform for 

backend development. It is highly scalable and optimized for 

performance, making it an ideal choice for complex applications. 

The platform complies with the latest industry standards and is 

secure, supporting the latest security protocols. 

III.3.1 INTRODUCTION TO CODEIGNITER 4 

FRAMEWORK AND ITS FEATURES 

CodeIgniter 4, a lightweight and high-performance PHP 

framework, is the foundation for backend development. It offers 

rich features, including a modular structure, database abstraction, 

robust routing, validation, and session management libraries. 

CodeIgniter's simplicity and ease of use make it well-suited for 

rapid development and prototyping, while its extensive 

documentation and active community support facilitate learning 

and troubleshooting. CodeIgniter is also a lightweight framework 

with a relatively small footprint. This makes it an excellent choice 

for web applications that require fast page load times [13]. 

III.3.2 EXPLANATION OF MVC ARCHITECTURE AND 

ITS ROLE IN BACKEND DEVELOPMENT 

The backend development of the e-learning platform 

follows the Model-View-Controller (MVC) architectural pattern, 

with CodeIgniter 4 providing the necessary infrastructure for MVC 

implementation. Controllers handle incoming requests, interact 

with models to retrieve or manipulate data, and pass data to views 

for rendering. Models encapsulate data access logic and business 

rules, ensuring separation of concerns and code maintainability. 

Views present data to users in a structured format, with HTML 

templates dynamically populated with content from controllers and 

models. This modular architecture promotes code reuse, 

scalability, and testability, facilitating efficient development and 

maintenance of the backend codebase. 

III.3.3 DATABASE MANAGEMENT SYSTEM 

The database management system (DBMS) is the 

backbone of our e-learning platform, facilitating the storage, 

retrieval, and management of essential data integral to the 

platform's functionality. Several tables within our database schema 

(Figures 2 and 3) are pivotal in shaping the user experience and 

driving the platform's core features. 

 
Figure 2: Database schema. 

Source: Authors, (2025). 
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The abonnement table holds crucial information regarding 

user subscriptions or memberships, delineating access levels and 

privileges conferred upon different user tiers. This table governs 

premium features and content availability, ensuring seamless user 

engagement and personalized learning experiences. 

Medical education revolves around clinical case scenarios 

stored in the cas_clinique table. These cases come with 

comprehensive descriptions and diagnostic challenges. They 

enhance medical students' learning and help them develop their 

critical thinking and clinical decision-making abilities. 

The platform's courses encompass a wide range of 

medical specialties. The session ecosystem utilizes distinct tables 

named session_cc, session_course, and session_module to cater to 

various learning styles and scenarios. The tables demonstrate how 

users engage with clinical case studies, individual courses, and 

modular learning units. The course table meticulously organizes 

and categorizes topics and learning objectives. This centralized 

repository facilitates users effortlessly and effectively browsing, 

enrolling, and tracking their progress in the courses of their 

preference. This feature will allow users to retrieve pertinent 

information and resources and monitor their advancement 

efficiently. It also enables users to transition between courses or 

modules as required swiftly. 

Within our e-learning platform, managing Multiple 

Choice Questions (MCQs), or "qcm" in French, is facilitated 

through a meticulously designed set of interconnected tables. 

These tables collectively form the backbone of our quiz module, 

enabling the creation, administration, and evaluation of MCQ-

based assessments with precision and efficiency. 

The qcm_question table is the repository for all MCQ 

questions, housing essential details such as question content, 

difficulty level, and associated learning domains. This table 

provides a comprehensive inventory of available questions, 

ensuring diversity and relevance in quiz content across various 

topics and subject areas. 

To enhance the interactivity and engagement of quiz 

sessions, the qcm_response table captures user responses to MCQ 

questions, facilitating real-time feedback and performance 

evaluation. By correlating user responses with correct answers 

stored in the qcm_question table, this component enables 

instantaneous scoring and proficiency assessment, empowering 

learners to gauge their understanding and identify areas for 

improvement. 

In addition to question and response management, the 

qcm_sujet table is pivotal in organizing MCQs into thematic 

categories or subjects. This facilitates targeted quiz assignments 

and content filtering based on user preferences and learning 

objectives. This hierarchical structure enhances the quiz module's 

navigability and usability, enabling learners to access relevant 

content efficiently and effectively. 

Furthermore, the session_qcm table orchestrates the 

integration of MCQ quizzes within broader session contexts, 

allowing seamless integration of quiz activities into more extensive 

learning experiences. This table tracks session-specific quiz 

interactions, including quiz attempts, scores, and completion 

status, enabling comprehensive session analytics and progress 

tracking for learners and instructors. 

By leveraging this comprehensive suite of MCQ-related 

tables (figure 4), our e-learning platform delivers a robust and 

intuitive quiz module that fosters active learning, knowledge 

retention, and skill development among users. With a rich 

repository of MCQs, streamlined administration workflows, and 

insightful analytics capabilities, our platform empowers learners 

and educators alike to maximize the effectiveness and impact of 

quiz-based assessments in medical education and beyond.  

 

 
Figure 3: MCQ-related tables. 

Source: Authors, (2025). 

The session table is the central hub, capturing overarching 

session details such as duration, timestamps, and user identifiers. 

This table forms the foundation for all session-related activities and 

interactions, providing a holistic view of user engagement and 

progress. 

Unique tables in the session ecosystem called session_cc, 

session_course, and session_module are used for different learning 

types and situations. These tables show how users interact with 

clinical case studies, individual courses, and modular learning 

units. They enable granular tracking and analysis of user behaviour, 

facilitating targeted interventions and personalised 

recommendations based on user activity and preferences. 

Interactive quizzes constitute a cornerstone of the e-

learning experience, and dedicated tables such as session_qcm and 

session_reponse are instrumental in capturing quiz-related 

interactions, including question attempts, responses, and 

performance metrics. These tables empower users to assess their 

understanding and proficiency in real time, fostering active 

learning and knowledge retention. 

These session-related tables (figure 5) collectively form a 

cohesive ecosystem that underpins the platform's functionality, 

enabling seamless navigation, progress tracking, and 

personalisation across diverse learning modalities. By leveraging 

the inherent capabilities of our session management framework, we 

aim to cultivate an immersive and impactful learning environment 
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that empowers users to achieve their educational goals effectively 

and efficiently. 

 

 
Figure 5: Session-related tables. 

Source: Authors, (2025). 

Lastly, the user's table is the cornerstone of user 

management, storing essential account information, authentication 

credentials, and user preferences.This table forms the linchpin of 

user authentication, access control, and personalized content 

delivery, ensuring every user's secure and tailored experience. 

Together, these tables form the bedrock of our e-learning 

platform, orchestrating the seamless integration of content, 

functionality, and user interactions. 

By leveraging the inherent capabilities of our database 

management system and optimizing data organization and 

retrieval, we aim to deliver a robust, scalable, and user-centric 

platform that transcends the traditional boundaries of medical 

education. 

IV. INTEGRATION OF PERFORMANCE ANALYSIS 

TOOLS 

Integrating performance analysis tools allows for real-

time user progress and engagement tracking, providing valuable 

insights for learners and educators. This feature enhances the 

learning experience by enabling personalized feedback and 

targeted interventions to support individual learning goals. 

IV.1 DESCRIPTION OF PERFORMANCE ANALYSIS 

FEATURES AND THEIR IMPLEMENTATION 

The e-learning platform incorporates performance 

analysis tools to track user progress, monitor engagement, and 

identify areas for improvement. 

These tools include timers that track how much time 

students spend on individual questions and quiz sessions, giving 

them insight into their time management abilities and subject 

comprehension. 

Additionally, statistical analysis tools aggregate data on 

user performance by module, session, and exam, enabling 

educators to assess learning outcomes, identify trends, and tailor 

instructional interventions accordingly. 

IV.2 UTILIZATION OF TIMERS AND STATISTICAL 

TOOLS FOR TRACKING USER PROGRESS 

Timers are integrated into quiz sessions to monitor the 

duration of each question response and the overall session duration. 

Statistical tools aggregate data on quiz scores, completion, and time 

taken per question, generating comprehensive performance reports 

for individual learners and groups. 

These insights inform instructional design decisions, 

allowing educators to adjust content delivery, pacing, and difficulty 

levels to optimize learning outcomes. Moreover, performance data 

can be visualized through charts, graphs, and dashboards, 

facilitating data-driven decision-making and continuous 

improvement initiatives. 

V. PLATFORM FEATURES 

Our features include interactive quizzes, real-time feedback, 

and customizable assessments. Additionally, the platform offers a 

user-friendly interface, seamless integration with learning 

management systems, and robust security measures to protect 

student data. 

V.1 LOGIN & REGISTRATION GUIS 

The login and registration interface within our e-learning 

platform is meticulously designed to provide users with a seamless 

and intuitive experience, ensuring effortless access to educational 

resources and personalized learning pathways. 

V.1.1 LOGIN GUI 

The login GUI is represented in Figure 6, and it contains the 

following: 

 Username/Email Field: Users are prompted to enter their 

username or email address as their unique identifier within the 

system. 

 Password Field: A secure password input field allows users 

to enter their confidential login credentials with privacy and 

peace of mind. 

 Login Button: Upon entering valid login credentials, users 

can click the "Login" button to authenticate and access their 

account dashboard. 

 Forgot Password Link: If users forget their password, a 

"Forgot Password" link redirects them to a password recovery 

page where they can securely reset their password. 

 
Figure 5: Login GUI. 

Source: Authors, (2025). 

V.1.2 REGISTRATION GUI 

The registration GUI is represented in Figure 7 as follows: 

 Username/Email Field: Users are prompted to input a 

unique username or email address, like the login interface, 

to establish their account credentials. 
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 Entire Name Field: Users must provide their full name 

to personalise their learning experience and facilitate 

communication. 

 Institution/Affiliation Field: Users may specify their 

educational institution or professional affiliation, 

allowing for tailored content recommendations and 

academic support resources. 

 Registration Button: After completing the registration 

form, users can finalise the process by clicking the 

"Register" button, granting immediate access to the 

platform's features. 

 Terms of Service and Privacy Policy Checkbox: To 

comply with legal and regulatory requirements, users 

must agree to the platform's terms of service and privacy 

policy by checking a designated checkbox. 

 Verification Email: Upon successful registration, users 

receive a verification email (Figure 7) containing a unique 

link or verification code to confirm their email address. 

They can then set a secure password to activate their 

account. 

 
Figure 7: Registration GUI. 

Source: Authors, (2025). 

 
Figure 8: Verification email. 

Source: Authors, (2025). 

V.2 DASHBOARD GUI 

The dashboard (Figure 9) provides a comprehensive 

overview of the user's activity and performance within the e-

learning platform. Users can access critical metrics such as the total 

number of quizzes completed, the number of correct and incorrect 

responses, and the count of unanswered questions. This summary 

enables users to track their progress and identify areas for 

improvement in their learning journey. 

Additionally, interactive charts enhance performance data 

visualization, offering insights into daily trends and patterns. The 

Performance Daily Chart visually represents correct and incorrect 

responses over time, allowing users to assess their proficiency and 

consistency in quiz completion. 

Similarly, the daily time spent on quizzes chart offers 

valuable insights into users' study habits by showcasing the time 

allocated to daily quiz activities. 

Overall, the dashboard serves as a central hub for 

monitoring progress, gauging performance, and optimizing 

learning strategies, empowering users to take control of their 

educational experience and achieve their learning objectives 

efficiently. 

 

 
Figure 9: Dashboard GUI. 

Source: Authors, (2025). 

V.3 SESSION CREATION 

To create a session within the Quizzes GUI (Figure 10), users 

are provided with a user-friendly interface that facilitates the 

configuration of session parameters: 

1. Title of Session: Users are prompted to enter a descriptive 

title, which allows them to distinguish the session from 

others and provide context for its purpose. 

2. Module Selection by Student Level: Users can select 

modules based on the student's level, enabling 

personalized learning experiences tailored to individual 

proficiency levels. 

3. Course Selection from Modules: Within selected 

modules, users can further refine their session by choosing 

specific courses and focusing their study efforts on 

relevant subject matter. 

4. Question Type Selection: Users have the option to 

specify the type of questions included in the session, such 

as Multiple-Choice Questions (QCM), Choice Questions 

(QCU), or Clinical Cases (Cas Clinique), accommodating 

different learning objectives and assessment methods. 

5. Advanced Options: Advanced settings allow users to 

customize the session by including options such as 

questions previously answered incorrectly or not yet 

viewed, enhancing its adaptive nature. 

6. Number of Questions in the Session: Users can define 

the desired number of questions to be included in the 

session, balancing the depth of study with time constraints 

and learning objectives. 
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By offering intuitive controls and customizable parameters, 

the Quizzes GUI empowers users to create tailored study sessions 

that align with their learning goals and preferences, fostering 

engagement and effectiveness in the learning process. 

For added variety and difficulty for students, our quiz module 

has features like randomized question selection, which uses the 

SESSION_QCM (Figure 11) algorithm to generate questions from 

a predefined question bank dynamically. 

  
Figure 10: GUI to create a session. 

Source: Authors, (2025). 

   
Figure 11: SESSION_QCM algorithm. 

Source: Authors, (2025). 

The SESSION_QCM algorithm is a versatile tool that 

adapts to your needs. It facilitates the creation of quiz sessions with 

customizable parameters, ensuring the questions are always 

tailored to your requirements. It begins by initializing the necessary 

models for question retrieval. 

The algorithm then filters questions based on consultation 

history or previous incorrect attempts, considering specified 

criteria like question type and course. If no requirements are set, 

default values are applied. Next, it retrieves question IDs and 

shuffles them for randomness. The algorithm calculates the number 

of questions per session and adjusts parameters if questions are 

insufficient in any category. Finally, it ensures that the selected 

questions do not exceed the specified number and returns the total 

count of questions chosen across all categories. 
 

 
Figure 12: List of sessions. 

Source: Authors, (2025). 

V.4 INTERACTIVE QUIZZES 

Interactive Quizzes GUIs (Figure 13) offer an engaging 

platform for users to interact with quizzes. Through intuitive 

interfaces, users can access a variety of quiz questions and actively 

engage with the content. Features such as navigation controls, 

answer confirmation, and real-time feedback (Figures 14 and 15) 

enhance the user experience and facilitate effective learning. 
One notable feature is the timer functionality, which 

tracks the time spent on individual questions and monitors the 

overall duration of the quiz session. This time-tracking capability 

provides valuable insights into user pace and quiz-taking 

efficiency. Moreover, comparing performance metrics with peers 

adds a competitive element and encourages users to strive for 

improvement. 
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Figure 13: Quizzes GUI. 

Source: Authors, (2025). 

 
Figure 14: Correct feedback. 

Source: Authors, (2025). 

 
Figure 15: Incorrect feedback. 

Source: Authors, (2025). 

V.5 PERFORMANCE MONITORING 

The Performance Monitoring feature of our platform 

offers learners comprehensive insights into their quiz-taking 

performance through two distinct avenues: general monitoring on 

the dashboard and session monitoring during individual quiz 

sessions. 

V.5.1 GENERAL MONITORING 

On the dashboard, learners can access an overview of their 

performance metrics, including time to answer questions and 

overall quiz completion rates. Additionally, learners can compare 

their performance against that of their peers, gaining valuable 

insights into their relative proficiency and efficiency. This can help 

them identify areas of strength and areas where they can improve. 

It can also help motivate them to work harder and become more 

competitive. 

V.5.2 SESSION MONITORING 

During individual quiz sessions, learners benefit from 

real-time performance feedback tailored to their current session. 

Our platform tracks and displays the time to answer each question, 

allowing learners to gauge their pace and time management skills. 

Moreover, learners can compare their progress with peers by 

viewing the percentage of peers who chose specific answer options 

in past sessions. This contextual information empowers learners to 

make informed decisions and adapt their strategies based on peer 

behavior. 
By integrating general monitoring on the dashboard and 

session monitoring during quiz sessions, our platform provides 

learners with a holistic approach to performance assessment. 

Through peer comparison and behavioral analysis, learners can 

benchmark their progress, identify areas for improvement, and 

make data-driven decisions to enhance their learning outcomes. 
 

 
Figure 16: Session Monitoring. 

Source: Authors, (2025). 

 
Figure 17: Sessions Monitoring. 

Source: Authors, (2025). 
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VI. DISCUSSION 

Our exploration of the e-learning platform's development 

and deployment in the context of medical education presents 

several significant implications and avenues for discussion. 
The COVID-19 pandemic catalyzed an urgent need for 

adaptable and resilient educational systems, prompting institutions 

worldwide to adopt e-learning solutions. Our platform's responsive 

design and comprehensive suite of features, including interactive 

quizzes and performance analysis tools, address this need by 

enabling seamless access and engagement across various devices. 

This adaptability has been crucial in ensuring the continuity of 

medical education amidst restrictive measures and social 

distancing protocols. 
Furthermore, our platform's architecture and 

functionalities underscore the transformative potential of e-

learning in addressing educational challenges beyond the 

pandemic. By leveraging technology to enhance traditional 

teaching methodologies, our platform empowers educators to 

deliver dynamic and personalized learning experiences that cater to 

the diverse needs of medical students. The integration of 

performance analysis tools enables learners to monitor their 

progress, customize their study sessions, and optimize their 

learning strategies, thereby enhancing the efficacy and flexibility 

of medical education. 
Looking ahead, the implications for the future of medical 

education are profound. E-learning platforms can revolutionize 

traditional pedagogical approaches, offering learners greater 

flexibility, accessibility, and interactivity. By embracing 

innovation and collaboration, educators, institutions, and 

policymakers can harness the transformative potential of e-learning 

to cultivate competent, compassionate, and adaptable healthcare 

professionals capable of meeting the demands of modern 

healthcare delivery. 
 

VII. CONCLUSION 

Our investigation into developing and deploying an e-

learning platform tailored for medical education underscores the 

vital intersection of technology and academia. Leveraging the 

robust capabilities of frameworks like CodeIgniter 4 and Bootstrap, 

coupled with innovative design principles, our platform emerges as 

a testament to the transformative power of technology in 

educational contexts. By offering interactive quizzes and 

responsive interfaces, our platform addresses the immediate 

challenges posed by the COVID-19 pandemic and lays the 

groundwork for future advancements in digital learning. 
Furthermore, our exploration highlights the profound 

implications of e-learning in computer science education. By 

integrating cutting-edge technologies and pedagogical 

methodologies, such platforms have the potential to revolutionize 

the way computer science concepts are taught and understood. 

From adaptive learning algorithms to real-time performance 

analysis tools, the possibilities for enhancing educational 

experiences are limitless. 
As we look to the future, it becomes evident that the 

convergence of computer science and education will continue to 

drive innovation and progress in both fields. By embracing 

technological advancements and fostering collaboration between 

educators, developers, and researchers, we can unlock new 

opportunities for learning, discovery, and empowerment in the 

digital age. In conclusion, our exploration highlights the critical 

role of technology in shaping the future of education and reaffirms 

our commitment to leveraging its potential for the betterment of 

society. 
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