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Abstract : The problem of finding appropriate local tutors for students still persists due to unorganized information, lack of
transparency, and inefficient communication channels. Traditional methods of finding tutors—such as coaching centers,
advertisements, and word-of-mouth—are time-consuming and inefficient.

This paper proposes a Local Tutor Finder Application, a location-based educational platform that connects students with local tutors
using modern mobile and web technologies. The proposed system is developed using Flutter for both the Android mobile application
and the web-based admin panel, ensuring a unified cross-platform solution. Firebase Firestore is used for real-time data storage,
while Firebase Authentication provides secure user login. The Google Maps API enables location-based tutor discovery.

The system allows students to search for tutors based on subject, availability, and location, while tutors can manage their profiles
and schedules. Real-time messaging and a review system improve communication and trust. The application enhances accessibility,
efficiency, and reliability in personalized education without involving any payment processing.

IndexTerms - Futter, Firebase, Google Maps API, Location-Based Services, Tutor Finder Application, Real-Time Database,
Educational Technology.

I. INTRODUCTION

The integration of digital technologies into the education sector has transformed the way students access learning resources and
academic support. With the widespread use of smartphones and internet connectivity, mobile applications have become powerful
tools for delivering efficient and personalized educational services. Despite this technological progress, many students still face
difficulties in locating qualified tutors within their local areas. Traditional methods such as coaching centers, advertisements, and
referrals often lack transparency, structured filtering, and real-time communication. Therefore, there is a growing need for a reliable,
secure, and scalable digital solution that simplifies tutor discovery and enhances interaction between students and educators.

A. Background

Education is increasingly shifting toward technology-enabled platforms that provide flexibility and accessibility. However, local
tutor discovery remains largely dependent on manual and unorganized systems. A Local Tutor Finder Application can bridge this
gap by offering a centralized digital platform where students and tutors can connect efficiently. By leveraging modern technologies
such as a Flutter-based Android mobile application for students and tutors, a Flutter Web-based admin panel for administrators,
Firebase Authentication for secure login, Firebase Firestore for real-time data storage, and Google Maps API for location-based
searching, the system ensures real-time updates, scalability, and high availability. This technological integration strengthens the
educational ecosystem by making tutor discovery more structured and accessible.

B. Problem Statement

Students often encounter challenges in finding suitable tutors who meet their subject requirements, schedule preferences, and
location constraints. Existing methods lack verified profiles, structured search filters, and secure communication channels. Tutors
also face difficulties in promoting their services and managing bookings efficiently. Manual coordination can lead to scheduling
conflicts, miscommunication, and reduced trust between users. Therefore, there is a need for a secure and real-time digital platform
that simplifies tutor matching, improves communication, and ensures efficient booking management.
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C. Objectives

The main objective of this research is to design and develop a Local Tutor Finder Application that provides a reliable and scalable
solution for connecting students and tutors. The specific objectives are:

I.  To develop a Flutter-based Android mobile application for students and tutors.

Il. To create a Flutter Web-based admin panel for system monitoring and management.

I11. Toimplement Firebase Authentication for secure user registration and login.

IV. To utilize Firebase Firestore for real-time storage of user profiles, bookings, chats, and reviews.
V. Tointegrate Google Maps API for location-based tutor searching.

VI. To ensure real-time updates, data security, scalability, and high system availability through cloud-based architectu

I1. PURPOSE AND PROBLEM DEFINITION

A. Purpose of the System

The purpose of the Local Tutor Finder Application is to create a unified digital platform that connects students and tutors efficiently
through secure authentication, real-time data synchronization, and location-based search functionality. The system aims to simplify
tutor discovery, enable structured booking management, and enhance communication while maintaining data privacy and
scalability.

B. Operational Challenges

The system must manage real-time synchronization of bookings and chats across multiple users while ensuring data consistency
and preventing scheduling conflicts. It must also maintain secure authentication and data privacy, handle concurrent users
efficiently, ensure accurate location tracking, and support scalability as the user base grows.

111. SCOPE

A. Functional Scope

The system allows user registration and login, tutor profile management, location-based tutor search, session booking and
scheduling, real-time chat communication, ratings and reviews submission, and administrative monitoring.

B. Technical Scope

The application is developed using Flutter for both Android mobile and Web admin panel. Firebase Authentication manages secure
login, Firebase Firestore provides real-time cloud database services, and Google Maps API supports proximity-based searching.
The architecture is cloud-based to ensure scalability and high availability.

C. Limitations

The system requires stable internet connectivity for real-time functionality. Location accuracy depends on GPS precision. Initially,
the application is focused on Android devices. Performance depends on cloud service availability and user network conditions.

IV. EXISTING SYSTEM / LITERATURE REVIEW

Traditional tutor discovery methods rely on manual referrals, coaching centers, and advertisements, which lack transparency and
structured filtering. Existing digital tutoring platforms often focus on large-scale online teaching rather than local tutor matching.
Many systems do not provide effective location-based filtering or real-time booking management. There is a research gap in
developing a mobile-first, cloud-based tutor discovery system that integrates secure authentication, real-time database management,
and GPS-enabled search functionality.
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V.SYSTEM DESIGN AND ARCHITECTURE

A. Architecture Overview

The system follows a modular and layered architecture. The frontend layer consists of a Flutter-based Android mobile application
for students and tutors and a Flutter based admin panel. The application layer manages search logic, booking validation, and
communication processes. Firebase Authentication handles secure user login and access control. Firebase Firestore acts as the real-

time database layer. Google Maps API provides location services for tutor proximity searching. The cloud integration ensures
scalability, real-time updates, and high availability.

Local Tutor
Finder

e Student
O{ Tutor

B. Key Modules

e User Authentication Module — Manages secure registration, login, and role-based access control.
e Profile Management Module — Allows users to create and update personal and tutor profiles.

e Tutor Search Module — Enables subject and location-based tutor discovery.

e Booking Module — Handles session scheduling and booking confirmation.

e Chat Module — Supports real-time communication between students and tutors.

e Ratings & Reviews Module — Collects and displays user feedback for transparency.

e Admin Module — Enables administrators to monitor and manage system activities.

e Notification Module — Sends alerts for bookings, messages, and system updates.
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VI. METHODOLOGY AND ALGORITHMS

A. Development Methodology

The system follows an iterative SDLC approach including requirement analysis, system design, implementation, testing, and
deployment. Flutter is used for frontend development, while Firebase services handle backend operations and real-time data
management.

B. Core Algorithms

Tutor Matching Algorithm:
Filters tutors based on subject, ratings, availability, and proximity using latitude and longitude calculations.

Booking Validation Algorithm:
Checks tutor availability and prevents schedule conflicts before confirming bookings.

Rating Aggregation Algorithm:
Calculates average tutor ratings from user reviews.

Real-Time Synchronization Algorithm:
Uses Firestore listeners to update Ul instantly when database changes occur.

VII. IMPLEMENTATION DETAILS

A. Technology Stack

Flutter — Mobile Interface

Firebase Authentication — Secure login
Firebase Firestore — Real-time database
Google Maps API — Location-based searching

B. Security Considerations

e Secure authentication using Firebase

e Encrypted communication via HTTPS

e Role-based access control

e Secure cloud storage

e Input validation for preventing malicious data

VIIIl. RESULTS AND DISCUSSION

The system successfully connects students and tutors through a real-time, location-aware platform. Testing indicates fast response
times, secure data handling, and efficient booking management. The integration of Google Maps API improves tutor discovery
accuracy and usability
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IX. CHALLENGES AND SOLUTIONS

Challenges included real-time data synchronization, concurrent user handling, and maintaining data privacy. These were addressed
using Firebase’s scalable infrastructure, secure authentication mechanisms, and optimized query structures.

X. CONCLUSION AND FUTURE WORK

The Local Tutor Finder Application demonstrates how cloud-based and location-aware technologies can enhance personalized
education. The integration of Flutter and Firebase ensures scalability, real-time performance, and secure communication.

Future Enhancements:

e Al-based tutor recommendations
e Video call integration

e Multi-language support

e iOS mobile version

e Advanced analytics dashboard
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