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Abstract — The AI-Powered Teaching Platform is an 

intelligent, voice-driven web application designed to make 

learning more interactive and personalized. Developed using 

Next.js and TypeScript, it integrates Vapi for real-time 

speech-to-text and text-to-speech capabilities, enabling 

learners to interact naturally with AI tutors. The platform uses 

Clerk for secure authentication and subscription management, 

while Supabase handles real-time database operations and 

session storage. With a responsive interface built using 

Tailwind CSS and shadcn/ui, the system ensures seamless 

usability across devices. By combining conversational AI with 

adaptive learning workflows, the platform enhances 

engagement, accessibility, and the overall digital learning 

experience. Future enhancements include advanced analytics 

for learner progress, multi-user classrooms, and expanded 

voice personalization features 
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I. INTRODUCTION 

 

Digital transformation has revolutionized the education sector, 

making learning more accessible, interactive, and 

personalized through technology. Artificial Intelligence (AI) 

has emerged as a key driver in this evolution, enabling 

intelligent tutoring, adaptive feedback, and immersive 

learning experiences that go beyond traditional methods. 

Modern learners demand real-time guidance, conversational 

interfaces, and hands-free interaction capabilities that AI can 

effectively deliver. 

Conventional e-learning platforms often rely on static content 

and manual progress tracking, leading to low engagement and 

limited adaptability to individual learning needs. To overcome 

these limitations, this project introduces an AI-Powered 

Teaching Platform that leverages conversational AI and voice- 

based interaction to create a dynamic and personalized 

learning experience. The system is built using Next.js and 

TypeScript for performance and scalability, with Vapi 

enabling real-time speech-to-text and text-to-speech 

communication between users and AI tutors. 

Secure authentication and subscription management are 

implemented through Clerk, while Supabase provides real- 

time database functionality and session management. 

The platform’s user interface is designed using Tailwind CSS 

and shadcn/ui, ensuring responsiveness and accessibility 

across devices.This paper discusses the design, development, 

and integration of these components, evaluates the platform’s 

effectiveness in enhancing user engagement, and explores 

future possibilities for expanding AI-driven educational 

systems. 

 

II. LITERATURE SURVEY 

 

Recent advances in artificial intelligence and conversational 

interfaces have opened new possibilities for education. 

Research converges on the idea that conversational, voice- 

enabled systems can increase learner engagement, provide 

personalized feedback, and simulate one-to-one tutoring at 

scale. 

 

1. Evolution of Conversational Systems in Education 

 

Early computer-based tutoring relied on rule-based Intelligent 

Tutoring Systems (ITS) that encoded domain knowledge and 

pedagogical strategies explicitly. ITS demonstrated that 

targeted feedback and scaffolded hints significantly improve 

learning gains. Parallel work in dialogue systems moved from 

finite-state, scripted dialog (handcrafted flows) toward 

probabilistic and data-driven approaches using machine 

learning. Recently, end-to-end neural dialogue models and 

large language models (LLMs) expanded capabilities for 

natural, multi-turn tutoring conversations that can reason 

across topics and generate explanations on demand. 

 

2. Speech Technologies: STT and TTS 

 

Speech-enabled learning requires reliable speech-to-text (STT) 

and natural text-to-speech (TTS). Progress in acoustic models, 

transfer learning, and sequence-to-sequence architectures 

improved STT accuracy across accents and noisy conditions. 

Modern TTS systems produce expressive, low-latency audio 

using neural vocoders and prosody modelling, which is crucial 

for a natural tutor persona. Combining STT and TTS with 

dialog management enables truly conversational, hands-free 

learning experiences. 

https://ijsrem.com/


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

                        Volume: 09 Issue: 12 | Dec - 2025                               SJIF Rating: 8.586                                    ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                        DOI: 10.55041/IJSREM55557                                            |        Page 2 
 

3. Dialogue Management, NLP and LLMs 

 

Dialogue management approaches vary from slot-filling/task- 

oriented systems to open-ended conversational agents. For 

pedagogical use, hybrid approaches are common: an LLM or 

neural generator provides rich, contextually-aware responses, 

while rule-based or policy modules enforce curriculum 

constraints, assessment logic, and safety filters. 

Natural language understanding components (intent detection, 

entity extraction, student answer classification) remain 

important for mapping utterances to pedagogical actions. 

LLMs accelerate content generation and explanation 

generation but require careful guardrails for factuality and 

appropriateness. 

 

4. Personalization and Adaptive Learning 

 

Adaptive tutoring adapts content, feedback, and pacing based 

on learner models (mastery, affect, behavior). Research shows 

personalized hints, spaced repetition, and scaffolded 

questioning increase retention and motivation. Learner models 

often leverage interaction histories, performance trajectories, 

and affective signals to select optimal next steps. Combining 

conversational feedback with an underlying student model 

enables dynamic remediation and tailored exercises. 

 

5. Real-time Systems and Data Architecture 

 

Effective conversational platforms require a real-time 

architecture for low-latency interactions, session persistence, 

and multi-device synchronization. Modern implementations 

combine serverless/edge compute for API and model 

orchestration, and real-time databases or pub/sub streams for 

session state and collaborative features. Scalability, secure 

session management, and efficient model calling patterns are 

recurring engineering concerns. 

 

6. Datasets and Training Considerations 

 

High-quality, domain-relevant datasets are essential. 

Education research uses interaction logs, problem attempts, 

and dialog corpora. Public datasets (student problem logs, 

MOOC discussion threads, ITS traces) support model 

development for prediction and personalization. For speech 

components, diverse annotated audio corpora are required to 

build robust STT/TTS models. A recurring difficulty is access 

to labeled, privacy-compliant educational data; synthetic data 

augmentation and careful anonymization are common 

mitigations. 

7. Evaluation Metrics and Methodologies 

 

Evaluation spans technical and pedagogical dimensions: 

Technical: Word Error Rate (WER) for STT, Mean Opinion 

Score (MOS) for TTS, BLEU/ROUGE for text generation, 

response latency, and reliability. 

Pedagogical: Pre/post test learning gains, retention, time-on- 

task, and error remediation rates. 

UX/Adoption: User satisfaction, perceived helpfulness, 

engagement metrics, and A/B testing of dialog strategies. 

Robust evaluation combines offline metrics with controlled 

user studies to measure real learning outcomes. 

 

8. Ethics, Privacy, and Safety 

 

Education systems handle sensitive data. Privacy (FERPA, 

GDPR), secure authentication, data minimization, and 

transparent usage policies are critical. Ethical concerns include 

bias in automated feedback, over-reliance on AI advice, and 

ensuring that generated content is accurate and pedagogically 

sound. Safety filters and human-in-the-loop escalation are 

standard mitigations. 

 

9. Challenges and Open Problems 

 

Key research and engineering challenges include: 

Robustness: Handling noisy speech, diverse accents, and 

ambiguous utterances reliably. 

Factuality & Pedagogy: Ensuring LLM-generated explanations 

are correct and pedagogically appropriate. 

Data Scarcity & Privacy: Obtaining labeled educational dialog 

and audio while preserving privacy. 

Adaptivity at Scale: Building effective learner models that 

generalize across topics and populations. 

Trust & Acceptance: Designing interfaces and explanations 

that build learner trust and encourage correct use. 

 

10. Research Gaps & Implications for This Project 

 

The literature suggests hybrid architectures (LLM + rule/policy 

layer + learner model) provide a good balance between natural 

conversation and pedagogical control. Real-time voice tutoring 

remains underexplored compared to text dialog; opportunities 

exist to evaluate voice-first tutoring effects on engagement and 

oral language skills. Rigorous evaluation using pre/post tests 

and longitudinal studies is necessary to demonstrate learning 

improvements beyond engagement metrics. 
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III. EXISTING SYSTEM 

 

Several existing e-learning and teaching platforms utilize 

digital technologies to deliver educational content; however, 

most traditional systems still lack intelligent features that 

enhance personalization, interactivity, and adaptability. The 

absence of AI-driven mechanisms often results in limited 

student engagement, static learning paths, and generic content 

delivery. 

 

➢ Coursera 

 

Coursera provides a wide range of online courses across 

multiple domains. While it offers structured content and 

progress tracking, the platform lacks real-time conversational 

support and personalized teaching assistance. Learners must 

navigate through pre-recorded lectures and static assessments 

without adaptive feedback based on their performance or 

learning pace. 

 

➢ Udemy 

 

Udemy’s platform focuses on instructor-led video content but 

provides minimal AI integration. Learners receive 

standardized recommendations based on popular courses 

rather than personalized suggestions derived from their 

learning behavior or preferences. The absence of an AI- 

powered assistant makes it difficult for users to get instant 

guidance or clarification during the learning process. 

 

➢ edX 

 

edX offers courses from reputed institutions but lacks real- 

time interactivity. Students often rely on discussion forums or 

manual query systems for help, which can be slow and 

inefficient. The system does not dynamically adapt course 

difficulty or teaching style based on individual learner 

performance, leading to a one-size-fits-all experience. 

 

Evaluation 

 

The evaluation of existing systems reveals several notable 

limitations. Most platforms lack real-time AI-driven tutoring 

or intelligent assistance, offering only generic or static 

learning experiences. Personalization based on student 

performance, learning style, or interest is minimal, resulting 

in reduced engagement. Additionally, the absence of adaptive 

content delivery and limited interactivity hinder effective 

learning, while reliance on manual support or predefined 

responses restricts scalability and responsiveness. 

 

IV. PROPOSED SYSTEM 

 

 

The proposed system aims to build an AI-powered teaching 

platform that enhances learning experiences through real-time 

interaction, intelligent tutoring, and adaptive content delivery. 

It integrates advanced AI models such as OpenAI’s GPT for 

conversational learning, speech-to-text and text-to-speech 

technologies for voice-based tutoring, and Next.js with 

TypeScript for a fast, scalable, and responsive interface. This 

system provides personalized learning assistance, tracks 

student progress, and adapts content based on learner needs 

creating a more engaging and efficient educational 

environment. 

 

To achieve these goals, the proposed system includes: 

 

• AI-Powered Tutoring and Assistance: Unlike 

traditional e-learning systems that rely on static 

content, this platform features an AI-driven tutor 

capable of real-time conversation. The AI assists 

learners by answering questions, explaining topics, 

and providing personalized guidance, enabling a 

more interactive and immersive learning experience. 

• Real-Time Adaptive Learning : The system uses AI 

analytics to monitor learner performance and adjust 

the difficulty level or content accordingly. This 

ensures that each student receives material suited to 

their progress, improving learning outcomes and 

engagement. 

• Interactive and Responsive Interface: Developed 

using Next.js and Tailwind CSS, the platform offers 

a modern, user-friendly interface with interactive 

modules, voice input/output, and instant feedback 

mechanisms to keep learners actively involved. 

• Personalized Learning Experience: By analyzing 

user behavior and past interactions, the system tailors 

recommendations, lesson pacing, and subject focus 

areas. This adaptive personalization helps maintain 

learner motivation and supports different learning 

styles. 

 

The proposed system leverages AI to create a dynamic and 

intelligent teaching environment that evolves with user needs 

enhancing engagement, comprehension, and accessibility 

while reducing reliance on traditional, one-size-fits-all 

education models. 

 

V. RESULTS AND DISCUSSION 

 
The developed AI-powered teaching platform revolutionizes 

digital learning by integrating conversational AI and real-time 

interaction to create a more engaging educational experience. 

Unlike traditional e-learning systems, it provides dynamic, 

personalized lessons through an AI voice tutor capable of 

understanding user queries and delivering contextual 

explanations. Built using Next.js, TypeScript, and Vapi, the 

platform ensures fast performance, seamless navigation, and 

interactive voice-based learning that enhances user 

engagement. 
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The platform’s AI tutor utilizes speech-to-text and text-to- 

speech technologies to simulate natural conversations, helping 

learners grasp complex topics intuitively. With support for 

adaptive responses and real-time feedback, the system offers 

tailored learning experiences that evolve based on individual 

progress. The frontend, styled with Tailwind CSS, ensures a 

responsive and modern interface accessible across devices, 

while Supabase handles data storage, authentication, and real- 

time updates for a smooth, secure user experience. 

 

The system has shown excellent results in improving user 

engagement, learning efficiency, and accessibility. However, 

further improvements could focus on advanced contextual 

understanding, broader subject coverage, and enhanced voice 

naturalness for more realistic tutor interactions. 

 

Overall, the project demonstrates how AI-driven automation 

and web technologies can transform online education into a 

more intelligent, personalized, and effective learning 

environment.traditional learning experience into a more 

personalized, adaptive, and interactive process. 

 

 

Flow Diagram 

 

 

VI. CONCLUSION 

 
The AI-powered teaching platform successfully demonstrates 

how conversational AI can transform digital learning into an 

interactive and personalized experience. By integrating 

speech-to-text, text-to-speech, and real-time feedback, the 

system enables learners to engage naturally with an AI voice 

tutor, improving understanding and retention. The 

combination of Next.js, TypeScript, Vapi, Supabase, and 

Tailwind CSS ensures a secure, responsive, and scalable 

learning environment. 

 

This platform enhances accessibility and engagement by 

adapting to each learner’s pace and providing instant 

guidance, addressing limitations of traditional e-learning 

systems. Future enhancements may include more advanced 

contextual understanding, adaptive content delivery, and 

improved voice naturalness. Overall, the project establishes a 

strong foundation for AI-driven education, promoting 

intelligent, interactive, and inclusive digital learning 

experiences. 
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