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Abstract — In an age where learning opportunities are abundant but time and attention are limited, personalized learning has 

become more important than ever. This paper introduces EduGenius, an AI-powered web platform designed to help learners achieve 

their goals through customized learning experiences. Users can input a topic they want to learn, along with their available time, 

language preference, and current skill level. The system then generates a personalized roadmap, complete with curated resources, 

schedules, and quizzes. Using generative AI, EduGenius dynamically adjusts the roadmap based on feedback and quiz performance 

to keep the learner on track. Progress is visualized through intuitive dashboards, and a gamified interface keeps users engaged with 

rewards like badges and points. EduGenius combines the power of AI with human- centered design to make learning more effective, 

enjoyable, and tailored to each individual. 

Index Terms — Personalized learning, Artificial intelligence (AI), Generative AI Progress tracking, Quiz generation 

I. Introduction 

As access to online learning grows, so does the need for personalized educational experiences. Learners today face challenges 

navigating vast resources, staying motivated, and finding content suited to their pace, language, and prior knowledge. Traditional 

models often fail to meet these diverse needs. 

Recent studies [1]–[5] show how AI can enable personalized learning by adapting content, recommending resources, and offering 

intelligent support. However, many platforms lack real-time adaptability and holistic learner engagement. 

EduGenius addresses this gap by providing an AI-powered web platform where users receive dynamic learning roadmaps based 

on their input—topic, time, language, and skill level. Using generative AI, it creates custom schedules, recommends resources, and 

adjusts based on quizzes and feedback. With progress tracking and gamified features, EduGenius offers an engaging, personalized 

path for every learner. 

Similarly, Sayed et al. [3] explored how AI can personalize both the type of content presented and the way learners navigate through 

exercises, making the experience more interactive and engaging. 

Objective and Scope 

EDUGENIUS aims to make learning smarter and more personalized through an easy-to-use, AI-powered platform. It helps users 

create custom study materials, take real-time quizzes based on their chosen topics, and truly understand the concepts. Whether 
you're diving into Competitive Programming, exploring Machine Learning, getting into Quantitative Finance, or building skills in 

Web Development, EDUGENIUS is here to support your journey with content tailored to your needs. 

II. Literature Review 

The push toward personalized learning has transformed the landscape of digital education, with artificial intelligence (AI) at the 

core of this evolution. Several researchers have proposed intelligent systems that aim to customize the learning journey based on 

users’ preferences, performance, and learning goals. The EduGenius platform contributes to this growing field by combining 

generative AI, adaptive quizzes, and real-time feedback to deliver dynamic and goal-oriented learning paths. 

Murtaza et al. [1] provide a broad overview of AI-driven personalization strategies in e-learning. Their work highlights how learner 

profiling and adaptive content delivery can address the "one-size-fits-all" limitations of traditional education systems. EduGenius 

follows a similar learner-centric approach, offering roadmaps that evolve according to user input such as time constraints, language 

preferences, and prior knowledge. 

In a more technical application, a study published in IEEE Transactions on Consumer Electronics [2] introduced a reinforcement 
learning model combined with generative AI for course recommendations. This model preserved privacy while optimizing learning 

paths. EduGenius adopts a comparable strategy—utilizing generative AI to automate roadmap creation and integrating user 

feedback to refine learning schedules. 

Sayed et al. [3] explored intelligent content presentation and adaptive exercise navigation to maintain learner engagement. 

EduGenius also emphasizes learner interaction through its adaptive quiz system and gamification layer, which keeps users 

motivated via progress tracking and reward mechanisms like badges and points. 
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Smart education frameworks that incorporate IoT and AI, such as the one proposed by Amin et al. [4], aim to deliver real-time, 

context-aware content recommendations. Although EduGenius doesn't yet include IoT integration, it similarly captures real-time 

performance data through quizzes and dynamically updates learning paths accordingly. 

Finally, Sajja et al. [5] presented an AI assistant for higher education that leverages natural language processing (NLP) to deliver 

personalized support. This aligns with the broader vision of EduGenius to use conversational AI—via tools like Gemini API—to 

better understand and respond to user goals in a natural, intuitive manner. 

System Architecture 

 

Fig 1.  ML Decision Tree 

EduGenius follows a modular three-tier architecture, which ensures clean separation between the user interface, the application 

logic, and external data services. This design choice not only improves maintainability and scalability but also allows for the 

integration of AI-based APIs efficiently. 

The architecture consists of: 

Frontend Layer: Built with HTML, CSS, and JavaScript, this layer manages all user interactions. Users can select courses (such 

as Machine Learning, Web Development, etc.), input topics, and view content or quizzes. This layer is responsible for making API 

requests and dynamically updating content on the web interface. 

Backend Layer: Developed using Python and Flask, the backend handles the main application logic. It processes requests, 

constructs prompts based on user input, calls Google APIs, formats the responses, and returns structured content and quizzes to the 

frontend. 

AI Integration Layer: This layer uses Google APIs to generate learning material and quizzes. The platform sends contextual 

queries to these APIs, which return AI- generated responses tailored to the selected course and topic. 

Use Case Model 

 

Fig 2. Use Case model for registration 
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Algorithms 

* EduGenius AI Personalized Learning Platform utilizes various machine learning and natural language processing algorithms to 

optimize learning performance. Collaborative filtering and content methods, for example, cosine similarity and matrix factorization 

(e.g., SVD), are utilized to suggest customized education content. Decision Trees and XGBoost classification models predict student 

performance, and K-Means clustering divides users into groups based on behavior. Adaptive tests are regulated by rule-based 

reasoning and Item Response Theory (IRT) to dynamically modify difficulty. For conversational assistance, transformer NLP 

models like BERT or GPT provide real-time conversational support. 

III. Methodology 

Data Collection 

Data was gathered from student interactions, learning preferences, and assessments. Preprocessing involved cleaning And 

normalizing data, followed by feature extraction relevant to the learning process. 

Model Design 

Recommendation System: Collaborative filtering is employed to recommend personalized learning content based on student 

preferences and past interactions. 

NLP Models: BERT-based NLP models analyze student inputs, providing contextual feedback and facilitating adaptive learning. 

Reinforcement Learning: Reinforcement learning algorithms are utilized to adapt the learning path according to individual student 

performance. 

Algorithm Selection 

The algorithms were selected based on their suitability for the tasks: 

Collaborative filtering for content recommendation due to its effectiveness in personalization. 

BERT for its strong performance in NLP tasks like text comprehension and feedback generation. 

Reinforcement learning for dynamic adaptation to students’ learning progress. 

Design & Implementation 

The EduGenius platform is built using a modular approach where each component frontend, backend, and AI integration—has a 

distinct role. The frontend is designed using HTML, CSS, and JavaScript to provide a clean, interactive interface where users can 

select their course and input a learning topic. The backend, developed in Python (Flask), processes user requests, connects with 

Google APIs to fetch AI-generated resources, and returns structured content and quizzes. 

The platform focuses on simplicity and usability. Users can easily navigate through the dashboard, choose from the five available 

courses, and begin learning within seconds. The backend ensures smooth communication with the API to retrieve up-to-date 

educational content in real time.The quiz generation system is fully automatic. Once the topic is processed, relevant questions are 

created using key concepts extracted from the content. This makes assessments more dynamic, allowing students to get immediate 

feedback and practice consistently. The EduGenius platform combines powerful yet straightforward technologies to provide AI-

driven educational services, ensuring dynamic and personalized learning experiences. 

IV. Results and Discussion 

The EduGenius platform provides an intuitive, user-friendly interface aimed at supporting beginner-level learners. The platform’s 

dashboard presents essential information on ongoing courses, with users currently enrolled in Web Development and Machine 

Learning, both labeled as beginner-level courses. This structured approach caters specifically to new users, ensuring that they are 

guided through fundamental topics at a manageable pace [1]. 

A noteworthy feature displayed is the "Hardness Index", which is currently set at 1.000. This index likely represents a metric 

related to the difficulty level of the course or user engagement. By tracking this index, learners are able to monitor their progress 

and adjust the pace of their studies accordingly, ensuring a personalized learning experience that is responsive to their needs [2]. 

The platform also includes a "Continue Learning" section that outlines the estimated duration for each course—3 weeks for Web 

Development and 4 weeks for Machine Learning. This feature helps users manage their time and expectations, promoting 

effective course planning and adherence to schedules [3]. 

Another feature, the "Learn Something New" button, encourages users to explore additional content, fostering a culture of 

continuous learning and engagement. The design of the interface, featuring color-coded tiles and a gradient- highlighted button, 

enhances user experience by making navigation both visually appealing and intuitive [4]. 
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Overall, the results indicate that EduGenius successfully integrates visual design with functionality, making it an effective platform 

for beginner learners. The thoughtful layout and interactive elements contribute to a smooth and engaging learning experience, with 

an emphasis on accessibility and user empowerment [5]. 

 

Fig 3: Home page We can select courses, continue learning and check. 

 

Fig 4: choose the topic Choose the topic or course which we want to learn it is generally a personalized learning 

 

 

Fig 5: the user's learning progress User's learning progress, with personalized course and choose time to learn and the user's set 

the knowledge level 

 

Figure 6. Overview of the course Which is divided into weeks chosen by user and give sub topics covering that course 
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Fig 7. Details page Provides more details on the course, including the topics covered in each week and the estimated time 

required 

 

Figure 8. Shows two options: "AI Generated Resources" and "Browse Online Courses" of the course selected by user 

 

Figure 9. AI generated course 
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Figure 10. Tests the user's understanding of course 

 

Fig 11. Further tests User understanding of course and if incorrect answer it displays correct answer and gives short explanation 

about the answer 

 

Figure 12. course progress Image shows the user's progress in the courses they have learnt and attended quiz 

V. Conclusion 

EduGenius demonstrates a promising approach to AI-powered personalized education, especially for beginner-level learners. 

Through a clean, user-centric interface and smart backend integration, the platform effectively bridges the gap between content 

delivery and learner engagement. Features such as the “Hardness Index”, structured course timelines, and real-time feedback 

mechanisms empower users to monitor their learning progress and adapt accordingly [1][2]. 
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The seamless frontend experience—enhanced by JavaScript-based dynamic updates—and the integration of advanced APIs such 

as Google Generative AI have proven to be effective in making learning interactive and responsive [3][4]. Furthermore, the use 

of color-coded elements and motivational tools like the “Learn Something New” button encourages continuous exploration and 

knowledge expansion [5]. 

Overall, the results suggest that EduGenius is well-suited for learners starting their journey in fields like Web Development and 

Machine Learning. Its ability to blend educational structure with modern UX/UI principles makes it a valuable tool in the evolving 

landscape of digital education. 

Future work will aim to enhance the system's adaptability by incorporating advanced analytics, personalized recommendations 

using deeper learner profiling, and multilingual support for broader accessibility. 

Preliminary results indicate that EduGenius meets the core objectives of adaptability, clarity, and simplicity, proving especially 

effective for foundational-level courses like Web Development and Machine Learning. By giving users control over their learning 

paths and progress tracking,  
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