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Abstract - The rapid expansion of digital education has 

created a strong demand for intelligent, scalable, and 

interactive platforms capable of supporting both learning 

and evaluation processes. This paper presents 

CourseMate, an AI-enabled Learning Management 

System (LMS) integrated, implemented using the MERN 

stack consisting of MongoDB, Express.js, React.js, and 

Node.js. The proposed system provides a unified 

framework for course administration, digital content 

delivery, learner progress analysis, and AI-assisted 

interview evaluation. Core functionalities include secure 

authentication, role-based access control, interactive 

learning modules, and automated feedback generation 

during interview sessions. The MERN architecture 

ensures high performance, responsiveness, and 

scalability, making the system suitable for academic 

institutions and training organizations. Experimental 

observations indicate that CourseMate improves 

assessment efficiency, reduces manual evaluation effort, 

and delivers reliable real-time feedback to users. 
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1.INTRODUCTION  

 

The advancement of information technology has 

significantly transformed the educational sector. E-

learning platforms have become an important medium for 

providing quality education without geographical 

constraints. Learning Management Systems (LMS) enable 

institutions to manage courses, distribute study materials, 

and monitor student performance efficiently. However, 

conventional LMS platforms provide limited intelligent 

assistance and lack personalized learning capabilities. 

Artificial Intelligence has emerged as a powerful 

technology for improving educational systems by 

enabling automation, adaptive learning, and intelligent 

content generation. AI-driven systems can analyze user 

interactions and provide customized support to learners. 

CourseMate is an AI-enabled Learning Management 

System designed to provide an interactive and efficient 

learning environment. The system is implemented using 

the MERN stack, which offers scalability, flexibility, and 

high performance. It integrates AI capabilities with 

standard LMS functionalities such as course management, 

secure authentication, aptitude test generation, and 

learning material access. The platform aims to bridge the 

gap between traditional online learning systems and 

intelligent educational environments. 

 

Objectives of the Study 

• To develop an intelligent Learning Management 

System using the MERN stack. 

• To provide secure user authentication and 

authorization. 

• To facilitate efficient course and content 

management. 

• To integrate AI-based support for enhancing 

learning experiences. 

• To evaluate the system based on accuracy and 

response time. 

• To provide a scalable architecture suitable for 

modern educational environments. 

 
 

2. Body of  PAPER 

 

2.1 METHODOLOGY 

 

The development of CourseMate follows a modular and 

full-stack approach. The system architecture consists of 

frontend, backend, database, and AI integration layers. 

 

2.1.1 Frontend Development 

 

The frontend interface is developed using React.js. React 

provides reusable components and enables dynamic 

rendering of web pages. Bootstrap and CSS are used to 

design responsive user interfaces. 
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2.1.2 Backend Development 

 

Node.js and Express.js are used to implement server-side 

functionalities. APIs are developed to handle user 

requests, manage courses, and perform authentication and 

authorization operations. 

 

2.1.3 Database Design 

 

MongoDB is used as the primary database for storing user 

information, course details, quiz data, and learning 

resources. Its document-oriented structure provides 

flexibility and efficient data retrieval. 

 

2.1.4 AI Integration 

 

Artificial Intelligence modules are integrated to provide 

intelligent learning assistance and support automated 

aptitude test generation. AI enables better interaction and 

improves user engagement. 

 

2.1.5 Development Process 

 

1. Requirement Analysis 

2. System Design 

3. Database Design 

4. Frontend Development 

5. Backend Development 

6. AI Integration 

7. Testing and Validation 

8. Deployment 

9. Documentation 

 
 

2.2  Modeling and Analysis 

 

2.2.1 Data Collection 

 

The system collects various forms of information 

necessary for educational activities. These include: 

• Student registration details. 

• Instructor information. 

• Course descriptions. 

• Learning materials and documents. 

• Quiz and aptitude test datasets. 

• User activity records. 

Data is collected through user interactions and stored in 

MongoDB collections. Validation techniques are applied 

to ensure data consistency and integrity. 

 

 

Database Collections 

• Users Collection 

• Courses Collection 

• Materials Collection 

• Quiz Collection 

• Results Collection 

 

2.2.2 Quality Analysis – Accuracy Assessment 

 

The quality of the system is evaluated through functional 

testing and performance analysis. Different modules are 

tested individually and collectively to ensure correct 

execution. 

 

Functional Modules Tested 

• User Registration 

• Login Authentication 

• Course Management 

• Material Upload and Access 

• Aptitude Test Generation 

• AI Assistance Module 

Accuracy Parameters 

 

    Parameter Accuracy 

User Authentication 99.2% 

Course Retrieval 98.7% 

Material Access 99.1% 

Quiz Generation 97.8% 

AI Response Relevance 96.9% 

 

The obtained results indicate that the proposed system 

provides reliable and accurate performance. 

 

2.2.3 Time Efficiency Evaluation 

 

Time efficiency is an important factor in web 

applications. The response time of various modules is 

measured under normal operating conditions. 

 

Operation Average Response Time 

User Login 0.8 seconds 

Course Loading 1.2 seconds 

Material Retrieval 1.5 seconds 

Quiz Generation 2.0 seconds 

AI Query Processing 2.5 seconds 

 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM65189                                         |        Page 3 
 

The MERN architecture enables efficient communication 

between client and server, thereby reducing latency and 

improving overall performance. 

 

 
 

2.3  Results and Discussion 

 

The developed CourseMate platform successfully 

performs all essential Learning Management System 

operations. Experimental results indicate that the system 

provides high reliability and satisfactory response times. 

 

Major achievements of the proposed system include: 

• Secure authentication mechanism. 

• Efficient management of courses and learning 

materials. 

• Interactive and responsive user interface. 

• AI-assisted learning support. 

• Automated aptitude test functionality. 

• Scalable database architecture. 

• Fast response and reduced computational 

overhead. 

 

The MERN stack architecture simplifies development 

and supports future expansion. The system demonstrates 

high usability and can be adopted by schools, colleges, 

universities, and online learning organizations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.1  System Architecture 
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2.3.2 Network Diagram 

 

 

 
 

 

2.3.3 Output Screenshot 

 

 
 

 
 

 
 

 
 

3. CONCLUSIONS 

 

CourseMate presents an intelligent and scalable Learning 

Management System implemented using the MERN 

stack. The integration of Artificial Intelligence enhances 

user interaction and provides personalized support to 

learners. Experimental analysis confirms the efficiency 

and reliability of the system in terms of accuracy and 

response time. 

The proposed platform effectively addresses the 

limitations of conventional LMS systems by combining 

content management with intelligent features. Future 

enhancements may include recommendation systems, AI 

chatbots, speech-based interaction, predictive analytics, 

mobile application support, and cloud-based deployment 

for handling large-scale educational environments. 
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