A Y5

J I R s ET ISSN(O): 2319-8753
ISSN(P): 2347-6710
International Journal of Innovative Re i
Scnence | Engmeenng | Technology

z ar B W T
,'f’/" | v N

"'7;,' P ".‘

International Journal of Innovative Research in Science
Engineering and Technology (IJIRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.699 Volume 14, Issue 4, April 2025

@ www.ijirset.com ijirset@gmail.com & +91-9940572462 (O +9163819 07438



Impact
Factor

8.699

L\

ﬂ:ﬂgﬁ International Journal of Innovative Research of
[E]'_ ») Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 4, April 2025
|DOI: 10.15680/IJIRSET.2025.1404497|

Mind Mentor: Al-Powered Intelligent
Study Companion

K. Sudhaakar, CH Jagadeesh, B Gopi, CH Mahesh, CH Harsha Vardhan
Assistant professor, Dept. of CSE, Bharath Institute of Higher Education and Research, Selaiyur, Chennai, India
B.Tech Student, Dept. of CSE, Bharath Institute of Higher Education and Research, Selaiyur, Chennai, India
B.Tech Student, Dept. of CSE, Bharath Institute of Higher Education and Research, Selaiyur, Chennai, India
B.Tech Student, Dept. of CSE, Bharath Institute of Higher Education and Research, Selaiyur, Chennai, India
B.Tech Student, Dept. of CSE, Bharath Institute of Higher Education and Research, Selaiyur, Chennai, India

ABSTRACT: It has been observed that a wide range of students apply for different kinds of exams, including
institutional, non-institutional, and occasionally even competitive ones. We are often dealing with multiple-choice
questions in several tests because they are objective in nature. In these cases, automated scoring is typically applied.
However, we still face difficulties when it comes to automating the scoring for subjective papers. The primary goal of our
research is to design an algorithm that can automate the evaluation of answers. By using a machine learning approach,
we aim to develop a system that can maintain the scoring process while reducing the amount of human effort required.
This would not only streamline the evaluation of subjective answers but also improve efficiency and consistency in
grading.
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I. INTRODUCTION

In the modern era of rapid technological advancement, the field of education is undergoing significant transformation.
However, many students still rely on conventional study methods that fail to address the varied needs of individual
learners. These traditional approaches, including rigid study schedules, one-size-fits-all content, and generalized
teaching methods, often result in poor engagement, low retention, and inefficient academic progress. With increasing
academic pressure and competition, there is a growing demand for smart, adaptable learning solutions that can cater to
diverse learning styles and offer personalized support.

To address these issues, Mind Mentor has been conceptualized and developed as an Al-powered intelligent study
companion designed to revolutionize the way students learn. It provides a personalized, goal-oriented learning
experience by utilizing powerful technologies such as the Grog API, which breaks down academic objectives into
manageable study plans, and the Tavily API, which curates high-quality, relevant study resources in real time. The
platform also includes a built-in Al assistant that offers instant doubt resolution and subject guidance, emulating the
role of a dedicated tutor. This intelligent system not only enhances the learning process but also ensures that students
stay motivated, focused, and well-supported throughout their academic journey.

Mind Mentor is built using a modern, full-stack development framework that includes Next.js 14, TypeScript, Tailwind
CSS, Zustand, React Query, Node.js, Express, and MongoDB. This technology stack ensures that the platform is highly
responsive, secure, scalable, and user-friendly across different devices. By combining artificial intelligence with
intuitive design and robust architecture, Mind Mentor empowers students to take control of their learning paths,
improve their academic performance, and develop effective study habits. It represents a forward-thinking approach to
education, one that prioritizes personalization, efficiency, and continuous improvement in the learning experience.

Unlike most existing educational platforms that offer static content and limited adaptability, Mind Mentor stands out by

offering dynamic and personalized learning journeys. Each user receives study plans that are tailored to their academic
goals, learning speed, and content preferences. Whether the student prefers video tutorials, textual explanations, or a
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mixed-media approach, the platform intelligently adjusts its recommendations in real-time. This level of
personalization not only boosts academic productivity but also transforms the learning process into a more enjoyable
and stress-free experience.

Furthermore, Mind Mentor addresses the common pain points faced by students, such as lack of study structure,
content overload, delayed doubt resolution, and insufficient progress tracking. With features like real-time Al
assistance, adaptive planning, curated resources, and visual progress indicators, the platform acts as a complete digital
learning ecosystem. It encourages self-paced learning, continuous assessment, and instant feedback, making it an ideal
companion for school students, self-learners, online course takers, and educational institutions aiming to implement
smart learning solutions.

Il. SYSTEM MODEL

The architecture of Mind Mentor is designed using a modular, layered approach that ensures clarity, maintainability,
and scalability. It comprises four primary layers: the Presentation Layer, Application Layer, Integration Layer, and
Data Layer. Each layer is responsible for distinct operations that collectively power the intelligent and interactive
learning experience.The Presentation Layer forms the frontend of the platform and is developed using modern
technologies such as Next.js 14, Tailwind CSS, TypeScript, and Shadcn Ul. This layer is responsible for providing
users with a clean, responsive, and intuitive interface through which they can register, log in, define academic goals,
view personalized study plans, access curated resources, and interact with the Al assistant. The interface dynamically
reflects user progress and feedback, ensuring an engaging experience across devices.

The Application Layer, built with Node.js and Express.js, serves as the backend of the system. It handles all core
business logic, API routing, user session management, and authentication. This layer acts as a bridge between the
frontend and the external APIs, validating incoming requests, managing user permissions, and responding to queries. It
ensures smooth communication between the user interface and the intelligent services that power study planning and
resource curation.

Mind Mentor System Flowchart
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The Integration Layer connects Mind Mentor to external artificial intelligence services that provide the core
functionality of the platform. The Grog API is used to generate personalized, goal-oriented study plans based on user
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input such as subject matter, difficulty, and available study time. The Tavily API enhances the learning process by
curating relevant, high-quality content such as articles, videos, and documents aligned with the user’s learning
objectives. Optionally, advanced NLP capabilities can be integrated using the Hugging Face API for tasks like
summarization and semantic search.Finally, the Data Layer uses MongoDB to store all essential data including user
profiles, learning preferences, study schedules, progress logs, and interaction histories. This NoSQL database ensures
high-performance data access and scalability while maintaining data security and integrity. Secure user authentication
is achieved using NextAuth.js and JWT, ensuring safe handling of user credentials and sessions.

Overall, this system model ensures that Mind Mentor delivers a seamless, secure, and adaptive learning experience by
integrating robust backend logic, intelligent Al services, and a user-friendly interface supported by a scalable database
system.

To ensure smooth and reliable performance, the system also incorporates several security and compliance measures. All
sensitive data, including login credentials and personal preferences, are securely encrypted and stored. The application
enforces secure communication via HTTPS and integrates rate-limiting and DDoS protection to prevent abuse. By
implementing GDPR-compliant data handling practices and role-based access controls, Mind Mentor guarantees that
user information is handled with the utmost confidentiality and transparency.

In addition to security and performance, scalability and future extensibility have been carefully considered in the
system design. The modular nature of the architecture allows new features—such as gamification, collaborative
learning, mobile apps, or integration with institutional dashboards—to be added with minimal disruption to existing
functionality. This design not only supports a growing user base but also accommodates evolving educational trends
and technologies, making Mind Mentor a future-ready platform in the EdTech landscape.

I11. LITERATURE REVIEW

The integration of artificial intelligence (Al) into education has been a significant research focus over the past decade.
Various studies have highlighted the transformative role of Al in creating personalized, adaptive learning
environments. According to Murtuza and Ahmed (2022) in their paper "Al-Based Personalized E-Learning Systems:
Issues, Challenges, and Solutions", personalization improves learning efficiency by dynamically adapting content to
match individual learner profiles. The authors emphasize the role of clustering algorithms and behavioral tracking to
understand student preferences, such as content type and learning speed. They also point out that cognitive load plays a
key role in determining the effectiveness of multimedia content, making balanced and adaptive learning essential.
These insights validate the approach taken by Mind Mentor, which leverages the Grog API for dynamic study plan
generation and the Tavily API for curating relevant learning resources based on user preferences.

Another important contribution comes from Yong Shi et al. (2023) in their work "A Blended Learning Model Based on
Smart Learning Environment to Improve College Student’s Information Literacy". Their study outlines how Al-driven
smart learning environments significantly enhance personalized learning experiences and student engagement. They
emphasize that blended learning models combining Al and real-time feedback systems are more effective than
traditional classroom instruction alone. Interactive tools like mind mapping and visual aids enhance knowledge
structuring and retention. Moreover, blockchain technologies were proposed to ensure data transparency and academic
integrity—concepts that are aligned with Mind Mentor’s focus on secure data handling and student-centric feedback
mechanisms. The platform’s architecture supports these findings by offering visual progress indicators, AI-generated
guidance, and secure user session management.

Huang and Wang (2020), in their article "A Computing Engine for New Generation of Learning Environments", argue
that the explosion of educational content online has led to information overload, often hindering the student’s ability to
focus on relevant material. Their research advocates for the creation of intelligent systems that not only manage and
filter educational resources but also provide real-time adaptation based on learner behavior. They highlight the need for
adaptive learning platforms that monitor student activity, suggest optimized content paths, and provide instant support.
Mind Mentor effectively incorporates these principles by dynamically adjusting study plans, curating content based on
topic difficulty and user goals, and offering real-time Al assistance for doubt resolution. The emphasis on modularity
and behavioral adaptation in Huang and Wang’s study mirrors Mind Mentor’s own architecture and core objectives.
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Smart learning in urban, tech-enabled environments has also been explored in the paper "Smart Education in Smart
Cities: Layered Implications for Networked and Ubiquitous Learning” by Jason Tham and Gustav (2023). Their
research underscores the importance of using networked digital tools to foster collaborative and ubiquitous education.
They explore the ethical implications of using Al in education, emphasizing transparency, accountability, and student
privacy—critical factors when deploying Al at scale. The concept of a “stacked” architecture, where educational layers
build upon each other—from content delivery to personalized support and collaborative interaction—is particularly
relevant to Mind Mentor’s modular system model. The project’s layered structure (frontend, backend, Al integrations,
and database) and focus on secure, explainable Al align well with these smart city education frameworks, making it
adaptable to both institutional and individual learning scenarios.

Lastly, Bernardo Tabuenca and Yannis Dimitriadis (2021), in their article "Affordances and Core Functions of Smart
Learning Environments”, delve into the technical affordances of Al-powered education systems. They discuss how
smart classrooms use sensors, analytics, and real-time data to personalize student learning. The authors place strong
emphasis on the integration of AR, VR, and machine learning to create immersive, engaging learning experiences.
Their vision of Smart Learning Environments (SLEs) includes adaptive feedback systems, predictive performance
analytics, and seamless learning continuity across devices—all of which are reflected in Mind Mentor’s roadmap.
While the current implementation focuses on web-based personalized learning, the future scope includes features such
as gamification, mobile apps, voice assistance, and AR/VR integration, ensuring that the platform can evolve into a
full-fledged SLE in the near future.

IV. RESULT AND DISCUSSION

The implementation of Mind Mentor has yielded promising outcomes, successfully demonstrating the potential of
artificial intelligence in enhancing personalized learning experiences. During the testing phase, the platform was
evaluated for its ability to generate adaptive study plans, curate relevant learning resources, and provide real-time
assistance to users. The results indicate that the system performs effectively across all functional modules and meets the
core objectives of the project.

(=)

Welcome to Mind Menftor

Your Al-powered study assistant for accelerated learning

Get Started >

Personalized Study AI-Curated Time Management
2 Plans Resources

Fig 2

Another significant outcome is the high relevance and quality of curated learning resources, powered by the Tavily
API. Instead of spending time searching across the internet, users received a list of recommended articles, videos, and
documents aligned with their daily goals. These resources were filtered for reliability, readability, and topic accuracy.
This automation of content discovery significantly improved efficiency, allowing users to concentrate more on learning
rather than browsing. The platform's ability to serve beginner, intermediate, and advanced resources based on the
learner’s level was particularly appreciated by testers with different academic backgrounds.
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The platform’s real-time Al assistant also demonstrated impressive performance during evaluations. The chatbot was
capable of understanding natural language queries and responding with contextually accurate answers. Students could
clarify concepts, ask for explanations, or request additional resources through an intuitive chat interface. This
immediate feedback loop replicated the experience of having a personal tutor, making it especially valuable for self-
learners and remote students who might not have access to timely academic support.

Resource Curator

Find and manage learing >
GUNDLA
sH
®
javal Generate Resources
> e

Your Curated Resources

Resources for java

........... 5 R

Fig 3

From a user interface perspective, the platform’s frontend responsiveness and dashboard interactivity contributed to a
positive user experience. The clean design, dark/light mode toggle, interactive toasts, and collapsible study blocks
helped create an environment that felt modern, usable, and visually appealing. The integration of visual indicators—
such as completion ticks, percentage bars, and study timers—motivated users to track their progress and maintain study
discipline. The backend performance remained stable, and API response times were optimized through caching and
efficient routing using React Query and Express.js.

o o ranetr Scriba D

Fig 4

Despite these achievements, some challenges were encountered during implementation and testing. External APIs such
as Groq and Tavily imposed rate limits that occasionally affected the response time and availability of personalized
content. Managing performance under concurrent usage and ensuring the Ul remained responsive during backend
delays required additional optimizations. Additionally, maintaining secure authentication and protecting user data
involved careful configuration of NextAuth.js, JWT, and MongoDB security protocols. These issues were resolved
through caching strategies, middleware adjustments, and robust session handling.

One of the most notable achievements is the accurate generation of personalized study plans using the Grog API. Users

were able to input their goals—such as completing a subject in a set number of days—and receive a structured daily
and weekly study schedule. These plans included topic breakdowns, time estimates, and built-in flexibility based on the
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user's pace and availability. The structured learning path reduced cognitive overload and helped students focus on
specific, achievable milestones. Feedback from test users revealed that having a clear and adaptable plan increased their
confidence and sense of direction while studying.

Welcome, CHALLGUNDLA Study Plan Generator Create and manage your study plans

JAGADEESH

General [ java full stack ‘] [ B9 April 29th, 2025 ]
ome
2 Profile Create Study Plan

Generated Study Plan

B scriba Study Plan for java full stack

Duration: 33 days Exam Date: 2025-04-29

Week 1

Goals:

Fig 5

In summary, the Mind Mentor platform successfully delivers on its promise of a smart, Al-powered study companion.
It combines automation, personalization, and intelligence to create an engaging and productive learning ecosystem. The
positive feedback from test users and the system’s ability to handle real-world academic scenarios demonstrate its
potential as a scalable EdTech solution. With further enhancements and integration of upcoming features like
gamification and mobile support, the platform is well-positioned to redefine how students approach learning in the
digital age.

V. CONCLUSION

The development and successful implementation of Mind Mentor mark a significant step forward in the integration of
artificial intelligence within the educational domain. Designed as an intelligent study companion, the platform
addresses some of the most pressing challenges faced by modern learners—Ilack of personalization, poor planning,
content overload, and delayed academic support. By leveraging advanced technologies such as the Grog API for goal-
driven study planning and the Tavily API for real-time content curation, Mind Mentor delivers a deeply personalized
and interactive learning experience that adapts to each user’s needs, pace, and preferences. The platform demonstrates
how Al can go beyond traditional e-learning models by offering real-time assistance, structured learning paths, and
intelligent recommendations—all within a clean and intuitive user interface. Mind Mentor successfully mimics the
role of a personal tutor, empowering students to take charge of their academic journey with greater focus, clarity, and
motivation.

Its modular, scalable architecture ensures not only performance and security but also provides the flexibility to evolve
with the changing needs of learners and institutions alike.

Ultimately, Mind Mentor is not just a tool—it is a vision for the future of education. By combining intelligent
automation with user-centric design, it offers a sustainable solution for personalized, accessible, and engaging
learning. As the platform continues to grow, its potential to democratize education, support lifelong learning, and
contribute to the global EdTech landscape becomes even more promising. With future enhancements such as
gamification, mobile apps, multilingual support, and institutional dashboards, Mind Mentor is well-positioned to
become a comprehensive, next-generation learning ecosystem.
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Moreover, the platform is built with scalability, performance, and security in mind, utilizing cutting-edge technologies
such as Next.js, MongoDB, Node.js, and Shadcn UI. It ensures real-time updates, clean UX, secure authentication, and
efficient storage—all wrapped in a minimal yet engaging interface. This thoughtful design empowers students to stay
focused and motivated, minimizing friction and maximizing productivity.
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