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Abstract: The deployment of Artificial Intelligence (AI) in education and training has revolutionized individualized learning and practice 

interviews. The following paper investigates the ways recent innovations in AI are improving user engagement, responsiveness, and performance. 

Based on fifteen landmark studies from 2022 to 2024, we present the emerging role of AI-based systems. These adaptive learning systems, smart 

feedback mechanisms, learning chat bots, and AI-based interview simulators, all play their parts. Current mock interview systems have undergone 

considerable development. Rather than dry question-and-answer interfaces, they provide interactive experiences. Leveraging technologies such as 

natural language processing (NLP), machine learning (ML), and computer vision, these platforms test candidates in real time. They analyze 

emotional indicators, speech patterns, body positioning, and confidence levels. Users get rich, customized feedback that closely resembles actual 

interview environments. Concurrently, AI-powered learning systems are growing more adaptive. They modify content in response to performance and 

learning styles of individual students, resulting in improved outcomes and learner engagement. 
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1. INTRODUCTION  

 The growth of Artificial Intelligence (AI) has had far- reaching effects across different industries, and education 

is no different. Over the last few years, AI technologies have transformed the way student’s interact with learning content, 

interact with instructors, and even prepare for future professional careers. Of these, AI- driven personalized learning 

systems and mock interview simulators have proven to be instrumental in increasing student engagement, enhancing learning 

outcomes, and preparing candidates for actual professional challenges. Personalized learning means to individualize 

educational material and experiences to suit the individual needs of every learner. The power to analyze students' data and 

modify teaching strategies to fit individual learning styles has been the foundation of this new paradigm. Personalized 

learning systems driven by AI are able to measure a student's strengths, weaknesses, and interests and develop an 

individualized learning pathway to speed up learning and enhance retention. Rekha et al. (2024) highlighted that personalized 

learning systems based on AI can enhance student engagement by monitoring their progress and providing feedback in real-

time, which is crucial for sustaining motivation and achieving maximum performance. 

 Alongside personalized learning, the advent of AI- powered mock interview simulators has proved to be a career-

preparation game-changer. Such platforms leverage AI to develop real-like interview settings in which job aspirants can hone 

their response skills, gain immediate feedback, and monitor performance. Through AI-based mock interview websites, one of 

the greatest benefits is their capability to replicate a range of real-life interview settings, designed to suit specific types of job 

opportunities and experience levels. This assists interviewees in preparing for interviews with a greater level  of realism and 

applicability. Based on Qureshi et al. (2024), such platforms can especially be useful for those who do not have access to usual 

interview preparation materials, e.g., mentorship or mock interviews with HR experts. 

 Though the embrace of AI for education and career growth is rich in potential, it is fraught with challenges as well. 

Challenges related to privacy in data, bias in algorithms, and digital inequalities need to be addressed properly to make such 

technologies effective as well as just. As Mandal et al. (2023) have suggested, AI systems need to be created with 

considerations related to ethics in mind to be transparent as well as unbiased in decision-making. 

  

II.REVIEW OF PREVIOUS WORKS 

2.1 AI in Personalized Learning 

  Liu et al. (2023) designed an AI system that dynamically remolds learning content for students in terms of their 

performance, raising scores and allowing immediate analytics feedback for teachers. Smith et al. (2022) leveraged NLP for 

student-writing feedback to personalization, increasing participation and persistence, although with observation on the  

importance of privacy to data. Rekha et al. (2024) used deep learning for personalized learning to accommodate plural 

classrooms, exemplifying AI capabilities toward equitable and tailored education. 

2.2 AI in Mock Interview Platforms 
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  AI-based mock interview platforms assist job candidates by giving them real-time feedback on verbal and non- verbal 

answers. Jadhav et al. (2024) combined emotion recognition and pose analysis to measure confidence and body language, 

providing end-to-end feedback. Qureshi et al. (2024) designed a system that creates customized questions based on work 

experience and roles, enhancing the adaptability and confidence of candidates. Chavez et al. (2023) applied deep learning to 

assess voice tone and speech patterns, enabling users to improve clarity and communication skills for actual interviews. 

 

2.3 AI Integration Challenges 

  AI integration is confronted with significant challenges. Mandal et al. (2023) and Ranasinghe et al. (2023) highlighted 

issues of data privacy and algorithmic bias, particularly in systems dealing with sensitive student information or offering 

feedback during simulated interviews. Singh et al. (2024) pointed out the digital divide, as restricted access to technology 

prevents the large-scale implementation of AI in education. Maintaining fairness, transparency, and accessibility is still 

crucial. 

 

III.METHODOLOGY 

 This section describes the methodology that was used for the development of the AI-based mock interview and 

customized learning platform. The strategy followed for this project is a fusion of the Iterative-Waterfall model, providing 

framework-based development with the ability to be flexible in execution. The methodology also places prime importance on 

a comprehensive requirements analysis phase so that the project matches user expectations and requirements. The following 

are the major elements of the methodology: 

 

3.1 Iterative-Waterfall Approach 

  The creation of the AI-based mock interview and tailored learning platform uses a hybrid approach that unites the 

organized planning of the Waterfall model with the versatility of the Iterative model. 

 

3.1.1 Waterfall for Initial Structure:  

Utilized in the initial phases to achieve well-defined milestones and systematic development: 

Requirement Gathering: Gaining insight into user requirements from institutions, firms, and candidates. 

System Design: Establishing architecture, AI models, and user interfaces. 

Implementation: Coding core elements for personalized learning and interview assessment. 

Testing: Validating accuracy, usability, and reliability. 

Deployment: Deploying the platform for real-world application. 

 

3.1.2 Iterative for Continuous Improvement:  

Employed after deployment to improve the platform based on user feedback: 

Feedback Collection: Collecting insights from users. Prototyping &Testing: Creating and testing improvements. 

Refinement: Deploying updates to improve performance and user experience. 

Fig. 1 Iterative-Waterfall Model 

 

3.2 Requirements Analysis: 

  This stage entails gathering detailed information on user requirements, technical specifications, and the expected 

features of the platform. Effective requirements analysis means that all parties are aligned based on expectations and that the 

development process is streamlined to provide value to users. 

 

3.2.1 Stakeholder Identification: 

Job Seekers: Require realistic mock interviews and customized feedback. 

Educational Institutions: Need tracking of student progress and adaptive learning capabilities. 

Companies/HR Professionals: Require AI-driven candidate ranking and performance evaluation. 
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System Administrators: Require monitoring, troubleshooting, and update tools. 

   

3.2.2 Functional Requirements: 

Interview Simulation: Real-time AI-based, role-based interviews. 

Feedback& Evaluation: Performance insights through verbal/non-verbal feedback. 

Personalized Learning: Progress-based adaptive content. 

Speech-to-Text Transcription: Transcription of real- time responses. 

Analytics Dashboard: Visual tracking of performance for every user. 

 

3.2.3 Data Collection and AI Model Training 

  In order to enhance AI powered features' accuracy and responsiveness, the platform employs: NLP Models (such as 

Gemini API) to decipher and analyze responses from users in simulated interviews. Deep Learning Algorithms to determine 

quiz difficulty and suggest study materials. Computer Vision Models to monitor and examine non- verbal signals during 

interview simulations. User Data Analytics to constantly improve AI powered insights and delivers personal 

recommendations based on actual user interactions. 

 

IV.SYSTEM ARCHITECTURE 

4.1 AI-Based Course Generator 

Tech Stack:  

Frontend: Built with Next.js and React for a dynamic, responsive UI, styled using Tailwind CSS. 

Backend: Neon PostgreSQL for scalable data storage; Drizzle ORM for type-safe, real-time database access. AI Integration: 

Gemini API generates course content; YouTube API fetches relevant videos. 

Authentication: Clerk handles secure user sign-up and login. 

 

Methodology:  

Setup: Next.js app initialized with Tailwind CSS; Clerk integrated for authentication. 

AI Course Generation: Educators input course topics; Gemini generates structured content. 

Video Integration: YouTube API adds related videos; educators can refine content manually. 

Sharing & Scalability: Courses can be shared via public links; supports both individual and institutional use. 

  Fig. 2 System Architecture for AI Course Generator 

 

4.2 AI Mock Interview Platform 

Tech Stack 

Frontend: Built with Next.js, React.js; styled using Tailwind CSS & Bootstrap. WebRTC enables real-time audio 

capture. 

Backend: Node.js with Express.js for APIs; Socket.io for real-time communication. Firebase handles authentication and 

stores data via Firestore. 

AI & NLP: VAPI SDK powers voice-based Q&A. NLP and ML models evaluate and score user responses. 

 

Methodology 

1. Setup: Installed Next.js, Firebase, Socket.io, and VAPI SDK. 

2. Frontend: Developed login, dashboard, and interview UI; integrated audio capture via MediaDevices API. 

3. Backend: Express APIs and VAPI voice interaction logic; data stored in Firestore. 

4. Real-Time Interaction: WebRTC and Socket.io manage voice streams and instant feedback. 

Testing & Deployment: Modules tested individually and together; frontend on Vercel, backend on Firebase Functions. 
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Fig. 3 System Architecture for AI Mock Interview Platform 

 

 

 
Fig. 4 System Architecture for AI-Powered LMS 

 

 

4.1 AI-Powered LMS 

Tech Stack 

Frontend: Built with Next.js for fast rendering, styled using Tailwind CSS and Shadcn UI for a responsive UI. 

Backend: Neon PostgreSQL for scalable data storage; Drizzle ORM for efficient, type-safe database operations. 

AI Integration: Jinii (or equivalent) generates notes, flashcards, and quizzes. 

Additional Tools: Stripe for payments, Clerk for authentication, Vercel for deployment, and Ingest functions for 

background tasks. 

 

Methodology  

1. Setup: Initialized with Next.js, styled using Tailwind and Shadcn, with Clerk for user auth. 
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2. Database Design: Drizzle ORM used to define and manage schemas on Neon. 

3. Frontend Development: Built reusable components for courses, materials, and dashboards. 

4. Core Features: AI-generated, editable educational content with export and progress tracking. 

5. AI Integration: Prompts processed via Jinii; content organized in user-friendly tabs. 

6. Testing & Deployment: Validated with mock data; deployed securely on Vercel. 

 

V.IMPLEMENTATION 

  The implementation phase of the three projects commenced with backend development, followed by the development 

of frontend components based on high- fidelity prototypes to ensure usability and functionality. Each project was developed 

with a focus on enhancing user experience through efficient data management, dynamic interfaces, and AI-driven 

functionality. 

 

6.1 Backend Development 

AI Mock Interview System: The backend was developed using Node.js and Express.js to manage API requests, user 

responses, and interview data. MongoDB served as the database, with Mongoose ORM simplifying interactions. Google 

Speech-to- Text API and TensorFlow were integrated for real- time speech-to-text conversion and analyzing user responses 

for feedback generation. 

AI-based Learning Management System (LMS): This system was powered by Django, leveraging its modular 

structure for efficient management of user data, courses, and learning progress. The backend used PostgreSQL for relational 

database management and TensorFlow for AI-based content recommendations, adapting to learners' progress and preferences. 

AI-powered Course Generator Platform: The backend of this platform utilized Supabase, a fully managed MySQL-

compatible database, ensuring secure and scalable data storage. Prisma ORM was used for seamless da ta management. 

  Gemini AI facilitated automatic generation of course content, and the YouTube API was integrated for embedding 

relevant educational videos. 

 

6.2 Database Schema 

  The database schema was created to incorporate model tables like Account, Session, User, UserSubscription, Course, 

Module, Unit, and Question, all of which are related to each other in order to handle user information, course material, and 

subscriptions efficiently. Figure X shows the database schema that was developed, describing the various relationships 

between models/tables. This schema defines the database structure. 

Fig. 5 System Architecture for AI-Powered LMS 
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5.3 Frontend Development 

  After backend development was completed, focus was given to the improvement of the frontend interface since the 

basic outline was developed as a high fidelity prototype within the system designing phase. Next.js and TailwindCSS were 

utilized in improving the user interface in terms of aesthetics, usability, and overall user experience. New screenshots of the 

improved interface were taken to reflect the new look and feel of the platform. Figure 6 through Figure 10 show the 

screenshot of the primary pages of the modulo platform. 

 

 
 Fig. 6 Sign-in page 

 

Fig. 7 Video-Lecture page 

 

Fig. 8 LMS generating page 
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Fig. 9 Interview page 

 

 

VI.SYSTEM TESTING 

 User Acceptance Testing (UAT) was conducted for each of the three projects to verify that the platforms function as 

expected and offer a seamless user experience. The UAT was done in a face-to-face setting with the Department of Computer 

Science participants, who were familiar with the goals of the project. The testing sessions had them execute a list of 

predetermined steps, with outcomes recorded for analysis. 

 

6.1 AI Mock Interview System 

 
Table 1: AI Mock Interview System 

 

6.2 AI-based Learning Management System (LMS) 
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Table 2: AI-based Learning Management System (LMS) 

 

6.3 AI-powered Course Generator Platform 

 
Table 3: AI-powered Course Generator Platform 

 

VII.CONCLUSION 

This project presents a unified ecosystem of AI-powered educational tools designed to revolutionize the way learners 

and professionals engage with knowledge. Across all three platforms — Educator Dashboard, Learning Management System 

(LMS), and the Mock Interview Platform — the integration of modern web technologies and AI models has enabled the 

development of scalable, user-friendly, and interactive solutions. 

The Educator Dashboard empowers educators with AI- assisted course generation tools, streamlining content creation 

and improving learning outcomes. The LMS, designed for independent learners, allows users to generate personalized study 

material using AI, catering to different learning styles without needing educator intervention. Finally, the Mock Interview 

Platform provides a real-time, voice-interactive environment for interview preparation, combining natural language 

processing and performance analytics to give actionable feedback. 

From a development perspective, the adoption of technologies such as Next.js, React, Tailwind CSS, Clerk, Firebase, 
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Neon PostgreSQL, and AI APIs (Gemini, Jinii, VAPI) ensured that each platform was built with scalability, security, and 

user experience at its core. The modular methodology and structured workflow helped streamline the development lifecycle, 

ensuring timely testing, deployment, and iteration. 

 This suite of applications showcases how AI can be effectively harnessed in education and career readiness, 

offering dynamic, personalized, and accessible tools for learners and professionals. The project not only delivers innovative  

solutions but also lays the groundwork for future expansion and deeper AI integrations. 
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