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Introduction

The rapid digitization of educational systems has increased the demand for efficient and scalable classroom management solutions.
Traditional academic processes, such as attendance tracking, record maintenance, and performance evaluation, are often handled manually
or through fragmented digital tools. These approaches lead to data redundancy, inconsistencies, lack of real-time visibility, and increased
workload for edu- cators.

With the growing adoption of cloud technologies and mobile applications, there is a need for integrated platforms that can streamline
academic workflows and provide actionable in- sights. Existing solutions often focus on isolated functionalities such as attendance
management or performance tracking, but fail to offer a unified system that combines data digitization, centralized storage, and real-time
analytics.

To address these challenges, Teachora (also referred to as TeachSmart) is proposed as a cloud-based classroom man- agement system
that automates and simplifies academic and administrative processes. The system integrates Optical Char- acter Recognition (OCR)
technology to convert handwritten and printed classroom records into structured digital data, sig- nificantly reducing manual effort and
improving data accuracy. Teachora is designed using a Software-as-a-Service (SaaS) architecture, enabling secure and scalable access across
mul- tiple institutions. It supports role-based access control for administrators, teachers, and students, ensuring that users can interact
with the system based on their permissions. The platform provides a centralized dashboard for monitoring attendance, managing
schedules, tracking assessments, and analyzing academic performance in real time.

The system is implemented using modern technologies such as Expo for cross-platform application development and App- write for backend
services, including authentication, database management, and storage. This architecture ensures seamless integration between frontend and
backend components while maintaining data security and consistency.

By combining OCR-based digitization, cloud-based infras- tructure, and intuitive dashboards, Teachora offers a com- prehensive solution
for modern educational institutions. It enhances operational efficiency, reduces manual errors, and enables data-driven decision-making,
making it a practical and scalable approach to classroom management.

Literature Survey

The rapid advancement of digital technologies has led to the development of intelligent classroom management and learning analytics
systems. Several researchers have explored dashboard-based platforms to improve student performance monitoring and teaching
effectiveness.

Early studies by Martinez-Maldonado et al. [10] introduced dashboard systems that provide real-time feedback to teachers by visualizing
student activities and group interactions. Sim- ilarly, Molenaar ef al. [11] analyzed how teachers interpret dashboard data and emphasized
the importance of actionable insights for improving instructional strategies. These systems

highlight the role of data visualization in enhancing classroom awareness.

In recent years, learning analytics systems have incorpo- rated advanced techniques for monitoring student engagement. Watanabe ef al. [1]
and Ganesan et al. [2] proposed deep learning-based dashboards to analyze interaction patterns and estimate student engagement in online
environments. Although these approaches provide detailed insights, they often require complex infrastructure and high computational
resources, making them less practical for general institutional use.

Other research has focused on personalized learning and recommendation systems. Bin et al. [4] developed adaptive learning systems that
tailor content based on user behavior. Similarly, Ruiperez-Valiente et al. [7] proposed visualization dashboards to support teachers using
educational games, while Orlando et al. [5] explored activity-based monitoring through robotics-assisted learning. These systems
demonstrate the ef- fectiveness of data-driven approaches but are often limited to specific domains.

In addition to learning analytics, document digitization has gained importance in educational systems. Optical Character Recognition (OCR)
technologies have been widely used to convert handwritten and printed documents into machine- readable formats, significantly reducing
manual data entry. However, many existing classroom systems do not effectively integrate OCR with real-time dashboards and cloud-based
data management.

Furthermore, cloud-based platforms and SaaS architectures have been widely adopted for scalable and secure educational systems. Yu [9]
proposed a smart campus system using cloud technologies to monitor teaching performance, highlighting the importance of centralized data
management and accessibility. Despite these advancements, most existing systems focus on isolated functionalities such as engagement
tracking, personal- ization, or document processing. There is a lack of integrated solutions that combine OCR-based digitization, cloud
storage, real-time dashboards, and role-based access control in a unified platform.
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To address these limitations, the proposed Teachora system integrates OCR technology with a cloud-based SaaS archi- tecture and an
interactive dashboard. It provides a complete solution for classroom management, enabling efficient data digitization, real-time monitoring,
and improved decision- making in educational institutions.

System Overview and Design

The Teachora system is designed as a cloud-based class- room management platform that integrates data digitization, centralized storage,
and real-time analytics. The system fol- lows a modular and scalable architecture, enabling seamless interaction between frontend
applications and backend ser- vices.

System Overview

Teachora provides a unified platform for managing academic activities such as attendance tracking, assessment management, scheduling,
and performance monitoring. The system supports multiple user roles, including administrators, teach- ers, and students, with role-based
access control to ensure secure data handling.

The platform incorporates Optical Character Recognition (OCR) to convert handwritten or printed academic records into structured digital
data. This reduces manual effort and improves data accuracy. All processed data is stored in a cloud- based database and made accessible
through an interactive dashboard.

System Design
The system is composed of the following major components:

e  User Layer: Includes administrators, teachers, and stu- dents who interact with the system through web and mobile applications.

e Application Layer: Developed using Expo (React Na- tive), this layer handles user interfaces, navigation, and state management.

e Service Layer: Contains business logic modules such as attendance service, assessment service, schedule service, invitation service,
and leave management service.

e Backend Layer: Implemented using Appwrite, it pro- vides authentication, database operations, and storage services.

e Database Layer: Stores structured data such as users, students, classes, attendance records, assessments, sched- ules, and leave
requests.

The system follows a client-service architecture where the frontend communicates with backend services through secure APIs. All data
operations are handled using Appwrite, ensur- ing scalability, security, and consistency.

System Architecture

The overall system architecture represents the flow of data from users to the backend and database layers. Users inter- act with the frontend
application, which processes requests through service modules. These services communicate with the Appwrite backend for authentication
and data storage. The processed data is then retrieved and displayed on dashboards for analysis and decision-making.

This layered architecture ensures modularity, maintainabil- ity, and efficient data flow across the system.
Methodology
The system processes user interactions through a structured workflow:

e  User Interaction: Users (Admin, Teacher, Student) interact with the application through web or mobile interfaces.

e Data Processing: The application processes inputs such as attendance, student data, and schedules. OCR is used to convert
handwritten data into digital format.

e Backend Communication: The frontend communicates with Appwrite backend services to handle authentication, database
operations, and file storage.

e Data Storage: All data is securely stored in cloud-based Appwrite collections with role-based access control.

e  Visualization: Processed data is displayed on dashboards in the form of charts, summaries, and reports to provide insights to
users.
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The Teachora system provides a unified platform for managing academic and administrative activities through an intuitive and centralized
dashboard. As shown in Fig. 2, the system offers a responsive interface that allows users to access key functionalities across web and mobile

platforms.
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The Admin Dashboard, illustrated in Fig. 3, enables efficient management of institutional data, including teachers, students, classes, and

schedules. It supports role-based operations and ensures secure access to system resources.

The Teacher Dashboard, shown in Fig. 4, allows instructors to manage classroom activities such as attendance marking, assignment
creation, schedule tracking, and leave management. The interface is designed to streamline daily teaching workflows and reduce manual

effort.
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Fig. 5. Student Dashboard

The Student Dashboard, depicted in Fig. 5, provides students with access to their academic information, including attendance records,
schedules, and performance updates. This enhances transparency and improves student engagement.

All system operations are supported by Appwrite cloud ser- vices, ensuring reliable data storage, secure authentication, and efficient data
retrieval. The system demonstrates consistent performance across different user roles and platforms, vali- dating its effectiveness as a

scalable classroom management solution.

Overall, the results indicate that the proposed system successfully improves operational efficiency, reduces manual workload, and

provides a structured approach to managing academic processes in modern educational environments.

Applications

The proposed Teachora system can be effectively utilized in various educational and administrative domains to enhance operational

efficiency and data management. Key application areas include:

Educational Institutions: Enables efficient management of attendance, academic records, assessments, and sched- ules through a
centralized digital platform.

Academic Administration: Assists administrators in monitoring institutional performance, managing users, and ensuring data
consistency across departments.

Classroom Management: Supports teachers in organiz- ing daily classroom activities such as attendance tracking, assignment
management, and syllabus progress monitor- ing.

Training and Coaching Institutes: Facilitates structured management of learners, course schedules, and perfor- mance evaluation in
non-traditional educational setups.

Digital Record Management: Utilizes OCR-based dig- itization to convert handwritten records into structured data, reducing
manual effort and improving accuracy.

Future Work / Enhancement

The proposed Teachora system can be further enhanced by incorporating advanced features to improve automation, usability, and
analytical capabilities. The following enhance- ments are identified for future development:

Advanced OCR-Based Attendance Automation: Im- prove OCR accuracy and enable real-time extraction of attendance data from
handwritten classroom records with minimal manual correction.

Leave Management System: Integrate a structured leave management module for teachers, including request sub- mission, approval
workflows, and leave tracking.

Notification and Alert System: Implement real-time no- tifications for important events such as schedule updates, assignment
deadlines, and administrative announcements.

Enhanced Analytics Dashboard: Introduce advanced data visualization techniques to provide deeper insights into student
performance, attendance trends, and aca- demic progress.

Mobile Optimization and Offline Support: Enhance the mobile application with improved responsiveness and offline capabilities
to ensure uninterrupted access in low- connectivity environments.
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Conclusion

Teachora provides a scalable and efficient solution for mod- ern classroom management by digitizing academic processes using OCR
technology.

The system enables real-time access to academic data through role-based dashboards for administrators, teachers, and students. Its cloud-
based architecture using Appwrite ensures secure data management, reliability, and scalability across platforms.

Overall, Teachora successfully reduces manual workload, improves data accuracy, and provides a structured approach to managing academic

activities, making it suitable for modern educational environments.
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