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Introduction:

In recent years, digital learning platforms have transformed the way children acquire
knowledge, especially in language education. However, regional languages like Kannada
have not received adequate attention in the EdTech ecosystem, resulting in limited high-
quality learning tools for young learners.

Most existing Kannada learning applications provide only basic features such as alphabets
or flashcards, lacking structured lessons, writing practice, cultural context and parental
monitoring. This creates a fragmented learning experience that does not effectively support
children’s linguistic and cognitive development.

Children learn languages more effectively when exposed to a combination of visual,
auditory, and interactive elements, commonly referred to as multimodal learning.
Additionally, integrating cultural context—such as proverbs, stories and historical
references—enhances understanding and builds a deeper connection with the language.
Parental involvement also plays a critical role in ensuring consistent learning and motivation.

To address these gaps, the Kannada Kagunitha project proposes a multimodal, interactive
learning platform that integrates structured lessons, writing practice, gamified assessments,
cultural content and parental monitoring into a unified system. The platform incorporates
modern technologies such as machine learning for handwriting recognition, enabling real-
time feedback for script learning. By combining educational pedagogy with technological
innovation, this project aims to provide a comprehensive and engaging Kannada learning
experience for children under the age of fourteen.

Objectives:

1. The primary objective of this project is to develop a multimodal Kannada learning
application that enhances language acquisition among children through
interactive and structured learning methods.
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2. The system aims to provide chapter-based lessons, writing practice using digital
boards and machine learning—based character recognition for feedback.

3. Another objective is to integrate cultural content such as proverbs, history and
literature to improve contextual understanding.

4. The project also focuses on enabling parental involvement through dashboards
that track progress, screen-time and performance.

5.  Additionally, gamification elements such as rewards and quizzes are incorporated
to increase engagement and motivation.

Methodology:

The development of the Kannada Kagunitha system follows a modular and layered
approach combining frontend, backend and machine learning components. The
frontend is developed using React and Vite, providing an interactive and child-friendly
user interface with visually engaging elements. The backend is implemented using
Node.js and Express, which handle API requests, user authentication and data
processing. MongoDB is used as the database to store user profiles, chapter data,
progress metrics and reward information.

The system is divided into two primary interfaces: the child dashboard and the parent
dashboard. The child dashboard provides access to structured lessons, quizzes,
cultural modules, translator features and writing boards. The parent dashboard allows
monitoring of progress, tracking of screen-time and assignment of rewards.
Communication between the frontend and backend is handled through RESTful APIs.
A key component of the methodology is the implementation of the machine learning
module for character recognition. Handwritten input from the writing board is captured
as image data, pre-processed and passed to a trained neural network model. The
model evaluates the accuracy of the written Kannada characters and provides
feedback to the user.

Explanation of Components

1. Client Browser:
The user interacts through a browser. The system supports various browsers like
Chrome, Edge and Firefox.

2. React Frontend:
This layer handles User Interface, Writing board rendering, State management, Child
view personalization and Parent analytics views.

3. Node.js Backend:
It implements REST API endpoints, Authentication Database operations, Quiz logic
and Chapter metadata distribution

4. Database Layer:

It stores Parent profiles, Child profiles, Chapter content Quiz questions Login/logout
timestamps Rewards MongoDB is schema-flexible, supporting expansions.
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Figure.1. Architecture Diagram

Result and Conclusion:

Results
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Figure.2. Kannada Keyboard
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Ly Kannada Proverbs

Click through popular Kannada proverbs and understand their meaning and usage:
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Meaning: Food provider deserves respect

Usage: We must always be grateful to those who help us.
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Meaning: Silence is greater than arguments

Usage: Being calm and quiet is more powerful than fighting back.
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Meaning: Small start can make a big impact

Usage: Even a drop from above can make a big sound — so don't underestimate small actions.
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Figure.4. Kannada Proverbs
Conclusion

1. The Kannada Kagunitha platform was successfully developed and tested across
users, demonstrating stable performance and user-friendly interaction. Experimental
evaluations showed that children using the platform were more engaged compared
to traditional learning methods, particularly due to the inclusion of gamified quizzes
and writing practice tools. The machine learning—based character recognition system
effectively identified handwritten characters and provided useful feedback, helping
children improve their writing accuracy.
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2. User testing indicated that children were able to navigate the system easily and
showed increased interest in learning Kannada through interactive modules. Parents
reported high satisfaction with the monitoring features, especially progress tracking
and reward assignment, which helped maintain consistency in learning. Performance
tests confirmed that the application maintained low response times and smooth
operation across devices.

3. Overall, the results demonstrate that a multimodal, interactive approach significantly
enhances language learning outcomes. The integration of structured lessons, cultural
content and parental involvement creates a comprehensive learning ecosystem. The
project successfully achieves its goal of making Kannada learning engaging, effective
and accessible.
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Future Scope:

1. The Kannada Kagunitha platform has significant potential for future enhancements.
One major extension is the integration of Al-based pronunciation guidance to help
children improve speaking skills. A dedicated teacher dashboard can be introduced
to support classroom-based learning and assignment management. The inclusion of
animated stories and interactive games can further enhance engagement and
comprehension.
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2. The system can also be expanded into a mobile application for Android and iOS,
enabling offline access and wider reach. Advanced machine learning models can be
developed to improve handwriting recognition accuracy and provide personalized
learning recommendations. Additionally, the platform can be adapted to support
multiple regional languages, making it scalable across different linguistic
communities.

3. Future work may also include voice interaction, adaptive difficulty levels and
integration with national education platforms. These enhancements will transform
Kannada Kagunitha into a comprehensive, next-generation digital learning solution.
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