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Abstract - Education in rural and under-resourced regions of India faces persistent

challenges such as multi-grade classrooms, shortage of teaching materials, linguistic

diversity, and limited digital infrastructure. Teachers often manage students from

different grade levels simultaneously while also preparing lesson plans, conducting

assessments, and evaluating answer sheets manually. These challenges reduce

instructional quality and increase workload. This paper proposes AI, an AI-powered

teaching assistant designed specifically for multi-grade and multilingual classrooms. AI

automates lesson planning, quiz generation, visual aid creation, multilingual translation,

and paper evaluation. The system is developed using modern web technologies including

Next.js and Firebase and integrates generative AI through Google’s Gemini models via

Genkit. The proposed system aims to create an inclusive, scalable, and intelligent

educational support framework for India’s under-resourced schools.

I. Introduction

India’s rural education system often operates under severe constraints including inadequate

infrastructure, limited digital resources, and teacher shortages. In many government schools, a

single teacher handles multiple grades in one classroom. This multi-grade teaching

environment demands extensive preparation and adaptability. Additionally, students may

belong to different linguistic backgrounds, making it difficult to deliver standardized lessons

effectively. 

Teachers must manually prepare lesson plans, create assessments, translate content, and

evaluate answer sheets all within limited time. Digital education platforms such as DIKSHA

and BYJU'S provide structured content but primarily focus on content delivery rather than

automation of teacher tasks. They do not fully address the challenges of multilingual, multi-

grade rural classrooms. To overcome these limitations, AI introduces an AI-driven system that

assists teachers by automating repetitive academic tasks while maintaining personalization and

inclusivity. The system leverages generative AI using Google AI Gemini models and cloud

infrastructure via Firebase.
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II. Background and Motivation

A. Overview

AI is a multilingual AI teaching assistant designed to support educators in under-resourced

environments. By integrating generative AI, cloud computing, and offline web technologies,

AI addresses critical challenges in rural education systems. The platform enables teachers to

upload lesson text or scanned textbook pages, automatically generate structured lesson plans,

create quizzes and question banks, translate content into regional languages, generate simple

visual aid descriptions, and evaluate student answer sheets. The system architecture consists

of a frontend presentation layer built with Next.js and React, an AI processing layer powered

by Gemini via Genkit, a backend data layer using Firebase Realtime Database, and offline

PWA caching support. This layered design ensures scalability, accessibility, and resilience in

low-connectivity regions. AI-based teaching assistance is increasingly vital because manual

preparation of lessons and quizzes consumes significant time, while automation improves

productivity. India’s linguistic diversity requires adaptable teaching tools, and AI-driven

translation ensures accessibility. Automated grading reduces bias and ensures uniform marking

standards, while interactive quizzes and structured lessons foster student participation.

Furthermore, PWA-based caching ensures continued usage in rural schools with unstable

internet connectivity, making AI a practical solution for inclusive education.

B. Importance of AI-Based Teaching Assistance

Traditional educational platforms often prioritize student learning outcomes while overlooking

the critical needs of teachers, who serve as the backbone of the educational process. This

imbalance has created systems that provide digital content and learning tools but fail to address

the challenges teachers face in preparing lessons, managing diverse classrooms, and evaluating

student performance. As a result, educators remain burdened with repetitive tasks that consume

valuable time and energy, limiting their ability to focus on interactive teaching and mentorship.

One of the most pressing limitations of current platforms is the absence of automated lesson

generation. Teachers are required to manually prepare lesson plans and instructional materials,

which is both time-consuming and inefficient. In multi-grade classrooms, this challenge is

amplified, as educators must adapt content to varying levels of difficulty without technological

support. The lack of automation not only increases workload but also reduces the consistency

and quality of instructional delivery.

Another significant shortcoming is the limited scope of multilingual customization. India’s
linguistic diversity demands adaptable teaching tools that can seamlessly translate and localize

content into regional languages. Current systems often fail to meet this requirement, restricting

accessibility for students who learn best in their native language. This limitation perpetuates
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inequality in education, particularly in rural and under-resourced regions where linguistic

inclusivity is essential for effective learning.

Assessment practices also remain underdeveloped in existing platforms. Few systems integrate

paper evaluation or automated grading, leaving teachers to rely on manual correction methods

that are prone to bias and inconsistency. This not only increases workload but also undermines

fairness in student evaluation. Furthermore, the dependence on continuous internet

connectivity makes many platforms unsuitable for rural schools, where infrastructure is often

unreliable. Teachers in such environments struggle to access digital tools consistently,

reducing the effectiveness of technology-driven education.

By addressing these gaps, AI-based teaching systems offer a holistic solution that balances

automation with inclusivity. Automated lesson generation, multilingual adaptation, integrated

paper evaluation, and offline accessibility collectively empower teachers to manage

classrooms more effectively. Such systems ensure that educators are supported in their core

responsibilities while students benefit from structured, engaging, and equitable learning

experiences. In this way, AI transforms the role of technology from a student-centric tool into

a teacher-centric assistant, bridging the gap between innovation and practical classroom needs.

C. Motivation for This Research

The primary motivation behind AI in education is to empower teachers rather than replace

them, positioning technology as a supportive partner in the teaching process. The system is

envisioned as an intelligent assistant that facilitates multi-grade lesson customization, regional

language adaptation, automated academic workflows, and efficient resource management. By

addressing these critical areas, AI reduces the burden of repetitive tasks, allowing teachers to

redirect their energy toward interactive teaching, student mentoring, and fostering a more

engaging classroom environment.

This approach is particularly significant in rural India, where teachers often face challenges

such as large multi-grade classrooms, limited resources, and diverse linguistic needs. A

scalable AI framework tailored to these unique educational contexts ensures inclusivity,

efficiency, and adaptability. By automating lesson preparation, quiz generation, and

evaluation, the system not only saves time but also promotes consistency and fairness in

academic processes.

Ultimately, the motivation lies in bridging the gap between technological advancements and

practical classroom requirements. By reducing manual workload and offering adaptive,

multilingual, and accessible solutions, AI enables teachers to dedicate more time to nurturing

creativity, critical thinking, and personalized guidance for students. In doing so, the system
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positions itself as a transformative tool for sustainable educational development, ensuring that

technology strengthens—not substitutes—the human role in teaching and learning

III. Novel Applications of AI

The integration of generative AI in teaching opens up multiple innovative applications that

have the potential to significantly transform classroom workflows, particularly in under-

resourced schools. One of the most impactful features is automated multi-grade lesson

structuring, where AI can adapt content for different grade levels from a single uploaded

lesson, thereby saving teachers considerable time and effort. Regional language adaptive

teaching further strengthens inclusivity by allowing educators to request lesson plans in Tamil,

Hindi, or other local languages, ensuring accessibility across India’s diverse linguistic

landscape. In addition, blackboard-friendly visual aid generation provides simple diagram

descriptions that can be easily replicated during lessons, making classroom delivery more

effective and engaging.

Beyond lesson preparation, generative AI also enhances assessment and resource management.

Smart quiz customization enables the creation of difficulty-based question sets tailored to

varying student needs, while instant paper evaluation allows teachers to upload answer sheets

and receive structured marking assistance, reducing bias and workload. Offline teaching

wallets ensure that all generated content is stored for future reuse, making resources readily

available even without internet connectivity—a crucial feature for rural schools with limited

infrastructure.

Finally, AI functions as a personalized teaching companion, enabling teachers to interact with

the system as a chatbot for instant support in lesson planning, classroom management, and

pedagogical decision-making. Together, these applications demonstrate how generative AI can

streamline academic workflows, empower teachers, and enhance inclusivity in resource-

constrained educational environments. By reducing repetitive tasks and offering adaptive,

multilingual, and accessible solutions, AI positions itself as a transformative tool that bridges

the gap between technological innovation and practical classroom needs.

IV. Role and Potential

Generative AI plays a crucial role in modern education by enabling content summarization,

question generation, translation, feedback creation, and automated grading. Through

contextual understanding, AI can quickly generate structured and relevant educational

materials, reducing the burden on teachers while enhancing student engagement. Alongside

AI, cloud infrastructure ensures secure data storage, scalability, and centralized access, while

Progressive Web App (PWA) technology provides offline usability, low bandwidth

consumption, and mobile-friendly deployment. This combination makes the model highly

adaptable to rural infrastructure constraints, ensuring that teachers and students can continue

learning even in low-connectivity environments. Looking ahead, the potential of AI-integrated
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teaching systems is immense, with possibilities such as adaptive learning analytics,

performance prediction models, voice-based teacher interaction, curriculum alignment across

different educational boards, and national-level deployment. The integration of AI with IoT-

enabled devices and cloud systems has the capacity to transform India’s educational

ecosystem, making it more inclusive, efficient, and future-ready.

V. Conclusion

The implementation of model demonstrates how AI-driven automation can revolutionize

teaching in multi-grade and under-resourced classrooms. By integrating generative AI,

multilingual translation, automated evaluation, and offline functionality, the system

significantly reduces teacher workload while improving student engagement. Unlike

traditional content-based platforms, Model focuses on empowering teachers with intelligent

automation tools. Its scalable architecture ensures adaptability across rural schools and diverse

linguistic regions. The system represents a significant step toward inclusive, technology-

driven, and sustainable education infrastructure in India.

VI. Future Research Directions

Future research in AI-integrated teaching systems should not only build upon current 

innovations but also explore advanced applications that ensure scalability, inclusivity, and 

ethical deployment. The following areas highlight key directions for further exploration and 

development

 AI-Driven Student Performance Analytics – Providing teachers with actionable 
insights into learning patterns and progress for personalized interventions.

 Voice-Based Local Language Interaction – Enabling seamless engagement in 
regional languages to improve accessibility and inclusivity.

 Federated Learning for Privacy-Preserving AI – Ensuring sensitive student data 
remains secure while supporting collaborative model training.

 Dynamic Difficulty Adaptation Models – Adjusting lesson complexity in real time 
based on student performance to maintain engagement.

 Integration with Government Educational Boards – Aligning AI-generated content
with national and state curricula for standardized yet flexible teaching.

 Edge AI Deployment for Faster Processing – Reducing reliance on cloud 
connectivity by enabling local device-based computation.

 Ethical AI Frameworks – Establishing transparency, fairness, and accountability in 
automated grading and decision-making systems.

Research can also explore ethical AI frameworks to ensure transparency and fairness in 

automated grading systems.

Reference:

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

ISSN (ONLINE):2456-5717 5 Vol.12, Issue.1, January 2026



[1] Ministry of Education, Government of India, "DIKSHA Platform," [Online]. Available: 

https://diksha.gov.in 

[2] Google AI, "Gemini Models," [Online]. Available: https://ai.google/discover/gemini [3] 

Firebase Documentation, [Online]. Available: https://firebase.google.com/docs

[4] R. M. Felder and L. K. Silverman, "Learning and teaching styles in engineering 

education," Engineering education, vol. 78, no. 7, pp. 674–681, 1988. 

[5] D. Ravichandran, R. Baskaran, "AI in Multilingual Education: A Review," International 

Journal of Educational Technology, vol. 15, no. 4, 2023.

[6] Pal, D. K. D., S. Chitta, Venkata Sri Manoj Bonam, P. Katari, and S. Thota. "AI-Assisted 

Project Management: Enhancing Decision-Making and Forecasting." J. Artif. Intell. Res 3 

(2023): 146-171. 

[7] Chitta, Subrahmanyasarma & Pal, Dheeraj Kumar & Bonam, Venkata Sri Manoj & 

Thota, Shashi. (2023). AI-Assisted Project Management: Enhancing Decision-Making and 

Forecasting. Journal of Artificial Intelligence Research.

[8] Ahmad, T., Bonam, V. S. M., Pal, D. K., & Chitta, S. (2023). Leading the Fourth 

IndustrialRevolution: Boardroom Strategies for Digital Resilience. Journal of Computational 

Analysis andApplications, 31 .

[9] Thota, S., Chitta, S., Vangoor, V. K. R., Ravi, C. S., & Bonam, V. S. M. (2023). Few 

ShotLearning in Computer Vision: Practical Applications and Techniques. Human 

ComputerInteraction, 3(1). 

[10] Vangoor, Vinay Kumar Reddy, II, Mahammad Shaik, Ashok Kumar Reddy Sadhu, and 

Venkata SriManoj Bonam. 2024. “From Data to Decisions: Leveraging AI for Accurate 

Sales Forecasting inCRM.” Journal of Computational Analysis and Applications, December, 

1949 67.https://www.researchgate.net/publication/389582346.

International Journal of Advanced Research in Basic Engineering Sciences and Technology (IJARBEST)

ISSN (ONLINE):2456-5717 6 Vol.12, Issue.1, January 2026

https://firebase.google.com/docs

