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ABSTRACT

The CampusConnect application is designed as a Smart
Attendance System modeled on the concept of Management
Information Systems (MIS) widely adopted in organizational
environments. It utilizes technologies such as Android Studio,
Flutter, Dart, Firebase RTDB, Google forms and Google sheets
to streamline daily attendance processes. The primary objective
behind developing this system is to eliminate proxy attendance,
reduce repetitive manual tasks, and minimize the dependency
on paper-based records. The application creates a structured
environment where attendance data is collected digitally and
stored securely. Along with attendance tracking, the system
supports maintaining student progress records and generating
monthly analytical reports that can assist faculty and
administrators in decision-making. By integrating data
handling and reporting into one centralized platform, Campus
Connect helps improve accuracy, transparency, and time
efficiency in academic management, making it suitable for
implementation in colleges and universities. The primary
objective behind developing this system is to eliminate proxy
attendance and reduce manual tasks [1], [9].
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1. INTRODUCTION

The campus Connect application is developed using multiple
technologies provided by Google, including Android Studio,
Flutter, Dart, Firebase Real-Time Database (RTDB), Google
Forms, and Google Sheets. The system is structured as a
mobile-based platform consisting of three main functional
modules: Admin module, Faculty module, and Student
module. Each module performs a distinct set of operations
designed to support automated attendance handling and ensure
quick access to academic data. Several institutions have
adopted mobile and cloud-supported attendance solutions to
improve accuracy and transparency [5], [7]. QR-code-based
mechanisms are widely used to reduce impersonation [9].

The Admin Module is responsible for managing the core data
of the system. It allows administrative users to add, update, and
maintain records related to students, faculty members, and
subjects. This module also controls the operational settings of
the application, ensuring that all modules work in coordination.
Through Firebase RTDB, the admin can securely store and
Fretrieve data in real time, maintaining continuity and
consistency across the system.

The Faculty Module is designed to simplify the process of
marking and verifying attendance. Faculty members can
generate session-specific QR codes and share them with
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students during class. This QR code remains valid for only 90
seconds, which significantly helps prevent proxy attendance
[1], [9]. When students submit attendance responses through
Google Forms, the records are automatically stored in Google
Sheets. This digital approach reduces manual entry, minimizes
errors, and provides faculty members with immediate access to
consolidated attendance data for review or reporting.

The Student Module focuses on attendance submission and
personal academic visibility. Students scan the QR code shared
by faculty to access the attendance form and submit their
details. Additionally, the module allows students to view their
profile information and attendance status, ensuring
transparency and encouraging accountability for class
participation. Overall, CampusConnect provides an integrated
system that replaces manual attendance registers with an
efficient digital solution, reduces paperwork, and improves
accuracy and reliability in attendance management across
educational institutions.

2. SYSTEM WORKFLOW

The Campus Connect application is primarily focused on
implementing a smart attendance system that simplifies data
collection and handling. The current system supports daily
attendance marking, record management, and secure data
storage. It is designed in a modular structure and can later be
expanded into a complete campus management ecosystem. The
application consists of three main modules: Admin, Faculty,
and Student. The overall system flow is illustrated in Figure
1.1.
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Fig.1.1: System Flow Diagram
2.1 MODULE DESCRIPTION

Admin: The Admin module provides full control over the
system. It allows administrative users to add, update, or delete
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information related to students, faculty members, and subjects.
All major data handling tasks are carried out through this
module. The administrator may be a Head of Department,
Principal, or any institutional authority responsible for
academic administration. Through this module, the admin
ensures that all operational data remains accurate and up to
date. Admin module screen shots are shown in fig 1.2.
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Figl.2 Admin Module

Faculty: The Faculty module is intended for teaching staff to
carry out attendance marking. After logging in, the faculty
selects the assigned subject and chooses the session type, which
may be theory or practical. The system is structured to display
time slots based on the selected session. The faculty then
generates a QR code linked to the attendance form. This QR
code remains valid for only 90 seconds, which significantly
helps prevent proxy attendance. Attendance submissions are
automatically recorded and stored for verification. The faculty
module screenshot is shown in fig 1.3
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Fig.1.3: Faculty Module

Student: he Student module enables students to mark their
attendance and view personal profile details. On the home
screen, students can either Scan QR or View Profile. The
profile section displays basic information such as name and
enrolment number. On selecting the scan option, the device
camera opens to read the QR code generated by the faculty.
Once the QR is scanned, the system redirects the student to the
attendance form. After submitting the form, the attendance
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marking process is completed. The fig 1.4 illustrate screen shot
for student module.
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Fig.1.4: Student Module
2.2 DATA STORAGE & DATABASE

For storing attendance data submitted by students, the system
makes use of Google Forms integrated directly with Google
Sheets. When a student submits the attendance form, the
response is automatically recorded in a linked Google Sheet.
Each entry includes a timestamp, date, and the student
information entered during submission. This automated
process removes the need for manual entry, reduces errors, and
ensures that attendance records remain accurately organized
and easily accessible for review or analysis.

For storing institutional data such as student details, faculty
records, and subject information, the system uses Google
Firebase Real-Time Database (RTDB). The RTDB is
connected to the application through Android Studio, allowing
dynamic storage and retrieval of data. The database operates in
real time, meaning any update performed by the administrator
is immediately reflected across the system for all authorized
users. This is particularly useful for functions such as login
verification, user authentication, and applying validation logic
within the application developed using Dart.

Firebase initially provides free storage suitable for
development and educational project use. However, when the
system is deployed on a larger scale—such as at the
institutional or university level—additional storage and higher
data handling capacity may require shifting to a paid plan.
Despite this, Firebase remains a suitable choice due to its secure
data structure, ease of integration, and strong data protection
features.

By using Google Forms, Google Sheets, and Firebase RTDB
together, the system ensures reliable data collection, organized
storage, and efficient access control. This combination supports
transparency, accuracy, and security in academic record
management. Cloud databases such as Firebase enable real-
time synchronization and secure access to academic records

(51, [8].
2.3 TECHNOLOGY STACK

The CampusConnect application has been developed using
several technologies provided by Google. The selection of
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these tools was based on their compatibility, ease of integration,
and suitability for mobile application development.

Code Editor:

The development environment used for this project is Android
Studio. It offers a comprehensive interface for building,
debugging, and testing applications. Android Studio also
provides built-in support for connecting with various databases
such as Firebase, Cloudinary, MySQL, MongoDB, and
PostgreSQL, which makes it versatile and efficient for
application development

Frontend Development:

The user interface and overall layout of the application have
been developed using the Flutter framework. Flutter is well-
known for its ability to create smooth, responsive, and visually
consistent mobile applications. The programming language
used with Flutter is Dart, which allows access to a wide range
of Ul components and design features. Dart provides a secure
and structured environment, making it suitable for designing
modern applications.

Backend Development:

For backend functionality, Dart is also used to handle
communication between the application and Firebase Real-
Time Database (RTDB). This integration allows the application
to store and retrieve data instantly, ensuring that updates are
reflected across the system in real time. The use of Firebase
RTDB provides reliability, scalability, and secure data
handling within the application [5], [8].

2.4 RESULT AND PERFORMANCE

ANALYSIS

The fig 1.5 represents the output generated by the system.
Students submit their attendance through a Google Form, and
the responses are automatically recorded in Google Sheets, as
the form is directly linked to the sheet [7].

To validate the performance of the proposed CampusConnect
system, real-time testing was carried out with 10 students
across 4 subjects over a period of 3 days. Each day consisted of
6 lecture sessions, resulting in a total of 16 attendance events.
The system therefore processed 180 possible attendance
submissions.

During each lecture, the faculty generated a QR code valid for
90 seconds. Students scanned the code and submitted their
attendance using the mobile interface. The responses were
automatically stored in Google Sheets, while user
authentication and master data were handled through Firebase
RTDB.

The manual roll-call method typically required between 5-10
minutes per lecture depending on class interaction and
verification. Using CampusConnect, attendance submission
was generally completed within about 1 minute. This indicates
an approximate 75-80% reduction in time, enabling instructors

to dedicate more time to teaching activities.
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Fig.1.5: Attendance Sheet
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