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ABSTRACT

The SmartCampus Hub: A Python-Based Student Enrollment and Event Ticketing Management System Using
Object-Oriented Programming is a desktop application developed using Python, Tkinter for the graphical user
interface, and a database management system (such as SQLite or MySQL) for data storage and retrieval. The
system is designed to automate student enrollment processes and campus event ticketing operations, reducing
manual paperwork and improving administrative efficiency.

The application provides modules for student registration, course enrollment, event creation, ticket issuance,
attendee tracking, and report generation. By applying Object-Oriented Programming (OOP) principles, the
system achieves better code organization, maintainability, scalability, and reusability. Database integration
enables persistent storage of student records, enrollment transactions, event details, and ticket information,
while Tkinter provides an interactive and user-friendly interface for administrators and students.

The system was developed following standard software development practices, including requirements
analysis, design, implementation, testing, and evaluation. Testing results indicate that the application can
efficiently manage enrollment and event-related transactions while maintaining data accuracy and consistency.
The study demonstrates that combining Python, Tkinter, and a relational database can produce a practical,
cost-effective, and scalable campus management solution suitable for educational institutions.

Keywords: Python Programming, Tkinter, Database Management System, SQLite/MySQL, Object-Oriented
Programming (OOP), Student Enrollment System, Event Ticketing System, Campus Management System,
CRUD Operations, Desktop Application Development.

INTRODUCTION
Background of the Study

Many educational institutions still rely on manual processes and separate systems for managing student
enrollment and campus event registrations. These traditional methods often involve paper forms, spreadsheets,
and manual recordkeeping, which can result in data duplication, processing delays, misplaced records, and
difficulties in tracking student participation. Managing enrollment records and event ticketing separately also
increases administrative workload and reduces operational efficiency.

With the advancement of information technology, integrated management systems have become essential in
improving the efficiency and accuracy of academic and campus-related operations. Computerized systems
provide secure data storage, faster processing, improved accessibility, and better monitoring of student
information and event activities. The integration of enrollment and event management into a single platform
allows institutions to streamline administrative processes and enhance the overall student experience.

The SmartCampus Hub was developed to automate student enrollment and campus event ticketing processes
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using Python programming, Object-Oriented Programming (OOP) principles, Tkinter Graphical User
Interface (GUI), and SQL.ite database integration. The system enables administrators to register students,
manage enrollment records, create campus events, issue event tickets, monitor attendance, and generate reports
efficiently. By centralizing these functions into a single desktop application, the system reduces manual work,
improves data accuracy, and enhances administrative productivity.

The project demonstrates the practical application of Python programming, database management, and object-
oriented software development in creating an integrated campus management solution suitable for educational
institutions.

Statement of the Problem
This study aims to answer the following questions:
1. How can the system simplify the management of student enrollment records?
2. How can the system improve the registration and monitoring of campus events?

3. How can a GUI-based application improve efficiency compared to manual enroliment and ticketing
processes?

4. How does database integration improve the storage and retrieval of student and event information?

5. How effective is the system in performing functions such as Add, View, Update, Delete, Search,
and Report Generation?

Objectives of the Study General Objective

To develop a functional SmartCampus Hub that efficiently manages student enrollment and campus event
ticketing using Python programming and SQL.ite database integration.

Specific Objectives
1. Develop a computerized system for managing student enrollment records.
2. Store and organize student and event information securely using an SQL.ite database.
3. Facilitate event registration and ticket generation for campus activities.
4. Generate reports for student enroliment and event participation.
5. Reduce manual work and improve data accuracy and accessibility.
6. Create a user-friendly Tkinter GUI for efficient system operation.
Significance of the Study
Students: Provides faster enroliment processing and convenient event registration.

Faculty and Administrators: Reduces paperwork and improves management of student records and event
activities.

Educational Institutions: Enhances operational efficiency and supports digital transformation initiatives.

Students and Developers: Serves as a practical application of Python, OOP, GUI development, and database
integration.
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Future Researchers: Provides a reference for developing integrated campus management systems.
Scope and Limitations Scope
- Developed using Python, Tkinter, and SQL.ite database integration.
- Desktop-based application for student enrollment and event ticketing.
« Includes Add, View, Update, Delete, Search, and Report Generation functions.
- Manages student records, event information, ticket issuance, and attendance monitoring.
-« Provides administrative reporting features.
Limitations
- Designed for single-campus educational institutions.
« No online registration or cloud database support.
- Does not include online payment processing.
- No mobile application support.

- Limited to local database storage and single-user operation.

REVIEW OF RELEVANT THEORY, STUDIES, AND LITERATURE

This chapter presents the relevant theories, studies, and literature that serve as the foundation for the
development of the SmartCampus Hub, a Python-based Student Enrollment and Event Ticketing
Management System. The review covers student enrollment systems, event ticketing systems, database
integration, Object-Oriented Programming (OOP), graphical user interfaces (GUI), related studies, related
systems, and technologies commonly used in educational management applications.

Student Enrollment Management Systems

Student Enrollment Management Systems are designed to automate the registration, enrollment, and
management of student records within educational institutions. Traditional enrollment procedures often
involve manual processing, paper-based documentation, and separate record-keeping methods, which may
lead to delays, inaccuracies, and administrative inefficiencies.

Key features of enrollment management systems include:

-« Student registration and profile management

Course enrollment and scheduling

Student record maintenance

Academic information tracking
« Report generation

Studies indicate that computerized enrollment systems improve data accuracy, reduce administrative
workload, and provide faster access to student information. Automated enrollment processes also contribute
to better decision-making through organized and accessible records.
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Event Ticketing Management Systems

Event Ticketing Management Systems facilitate the organization, registration, and monitoring of events. In
educational institutions, campus activities such as seminars, workshops, conferences, and student programs
require efficient participant management and attendance tracking.

Key functions of event ticketing systems include:
- Event creation and scheduling
» Ticket generation and distribution
- Participant registration
- Attendance monitoring
- Event reporting and analytics

Research shows that digital ticketing systems improve event organization by reducing manual registration
processes, minimizing errors, and providing real-time access to participant information.

Database Integration

Databases play a critical role in management systems by providing secure and organized storage of
information. SQLite is widely used in desktop applications due to its lightweight architecture, ease of
implementation, and compatibility with Python.

Database integration provides:
- Secure storage of student records
- Efficient retrieval of enrollment information
- Event registration tracking
« CRUD (Create, Read, Update, Delete) operations
- Report generation and data analysis

Proper database design improves data consistency, integrity, accessibility, and reliability, making it an essential
component of educational management systems.

Object-Oriented Programming (OOP)

Object-Oriented Programming (OOP) is a software development approach that organizes programs into classes
and objects. OOP promotes modularity, maintainability, scalability, and code reusability.

In the SmartCampus Hub system:
- Classes represent entities such as Student, Enroliment, Event, and Ticket.
»  Objects store specific information related to each entity.

- Methods perform functions such as registration, enrollment processing, ticket generation, and report
creation.

The four major principles of OOP include:
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- Encapsulation — Protecting and organizing data within classes.

- Inheritance — Allowing classes to acquire properties from other classes.
« Polymorphism — Enabling multiple forms of method implementation.
- Abstraction — Simplifying complex operations through user-friendly interfaces.

Research has shown that OOP-based applications are easier to maintain, expand, and modify compared to
procedural programming approaches.

Graphical User Interface (GUI)

A Graphical User Interface (GUI) allows users to interact with a system through visual components such as
windows, forms, buttons, menus, and tables. For this study, Tkinter is utilized as the GUI framework because
it is built into Python and provides efficient tools for desktop application development.

Benefits of GUI-based systems include:

- Improved user experience

Reduced training requirements

Faster navigation and operation

Better data visualization

Reduced user errors

GUI applications are particularly beneficial in educational environments where administrators and staff may
have varying levels of technical expertise.

Related Studies

Several studies have emphasized the importance of integrating database management, automation, and user-
friendly interfaces in educational systems. Researchers found that computerized enrollment systems
significantly improve processing speed, data accuracy, and record management efficiency compared to
traditional manual methods.

Studies on event management applications have also demonstrated that automated ticketing and attendance
tracking improve event coordination and participant management. The combination of enrollment and event
management functionalities within a single platform can further enhance administrative productivity and
provide a more seamless experience for students and administrators.

Related Systems

Existing enrollment and event management systems commonly provide student registration, record
maintenance, event scheduling, and attendance monitoring functionalities. However, many available systems
focus only on a single function and require separate applications for enrollment and event management.

The SmartCampus Hub addresses these limitations by integrating enrollment and event ticketing operations
into a unified platform. This centralized approach reduces redundancy, improves accessibility, and provides
comprehensive management of student-related activities.

Related Technologies

Several technologies contribute to the successful development of management systems:
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Python Programming Language

Python is a high-level programming language known for its simplicity, readability, and extensive library
support. It is widely used in software development, data processing, and automation applications.

Tkinter

TKkinter is Python's standard GUI toolkit. It enables developers to create windows, forms, buttons, tables, and
interactive desktop applications efficiently.

SQLite

SQLite is a lightweight relational database management system commonly used in desktop applications. It
supports efficient data storage, retrieval, and management without requiring a separate database server.

sQL

Structured Query Language (SQL) is used to create, retrieve, update, and manage data stored within relational
databases. SQL ensures reliable transaction processing and data integrity.

Synthesis of the Study

The reviewed literature consistently highlights the importance of automation, database integration, graphical
user interfaces, and object-oriented programming in developing efficient management systems. Enrollment
systems improve academic record management, while event ticketing systems enhance event organization and
attendance monitoring.

Drawing from these studies and technologies, the SmartCampus Hub integrates Python programming,
Tkinter GUI development, SQL.ite database management, and OOP principles to create a centralized platform
for student enrollment and campus event ticketing. The system is designed to improve efficiency, accuracy,
accessibility, and administrative productivity while reducing the limitations associated with traditional
manual processes.

METHODOLOGY

Research Design

This study utilized a Software Development Research approach under the Descriptive Research Design.
The primary goal was to simplify and improve the management of student enrollment and campus event
ticketing through a computerized system. This approach enabled the researchers to design, develop,
implement, and evaluate a functional system that addresses inefficiencies associated with manual enrollment
procedures and event registration processes.

System Development Process

The development of the SmartCampus Hub followed the Software Development Life Cycle (SDLC) to
ensure the system's efficiency, reliability, and quality. The phases included:

Planning

During this phase, the researchers identified common issues encountered in manual enrollment and event
registration processes, such as lost records, duplicate entries, delayed processing, and difficulty tracking student
participation in campus activities. The objectives, scope, limitations, and required system functionalities were
determined through observation, interviews, and analysis of existing procedures.
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Design

This phase focused on creating the overall structure and appearance of the system. The researchers designed
the system flowchart, user interface layout, database structure, and data flow. The graphical user interface
was designed using Tkinter to provide a simple and user-friendly environment for administrators and users.

Development
The system was developed using Python programming language with Object-Oriented Programming
(OOP) principles. This approach allowed the application to be modular, maintainable, and scalable. The major
functionalities developed include:

- Student Registration

- Student Enrollment Management

- Event Creation and Management

- Event Ticket Generation

- Attendance Monitoring

« Record Management

- Report Generation
The system utilizes SQLite database integration for permanent storage of student records, enrollment
information, event details, and ticketing transactions. Tkinter was used to develop the desktop-based graphical
user interface.
Testing
Functional testing was conducted to identify and resolve errors, bugs, and system issues. Each module of the
application was tested individually and collectively to verify correct operation. The following functions were
tested:

- Add Student

- View Records

- Update Records

« Delete Records

- Search Records

- Event Registration

- Ticket Generation

» Report Generation

- Exit Function

Input validation mechanisms were implemented to prevent incomplete, duplicate, and invalid entries, ensuring
data integrity and reliability.
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Implementation

After successful testing, the system was deployed for actual use. Administrators were provided with
instructions and user guidelines to ensure effective operation. During implementation, system performance
was monitored to verify that all modules functioned according to the intended objectives.

Maintenance

Continuous evaluation and maintenance activities were conducted after deployment to ensure system
reliability and efficiency. Necessary updates and improvements were applied to correct issues, enhance
functionality, and maintain compatibility with user requirements.

System Flowchart / Design
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Figure 1. Overall System Flowchart

The system flow begins when the administrator launches the application and accesses the main dashboard. The
administrator may choose to manage student enrollment records or campus event information.

For student enrollment, the administrator can add, view, update, search, or delete student records. The system
validates user inputs before storing information in the SQL.ite database.

For event management, administrators can create events, register participants, generate event tickets, monitor
attendance, and generate reports. The system performs validation checks and updates the database accordingly.

All transactions are recorded in the database, ensuring accurate storage and retrieval of information. Error-
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handling and validation mechanisms are incorporated throughout the process to maintain data accuracy and
consistency.

Tools and Technologies Used

Several tools and technologies were utilized in the development of the SmartCampus Hub to ensure
functionality, reliability, and usability.

Visual Studio Code

Visual Studio Code served as the primary development environment. It was used for coding, debugging, testing,
and project management throughout the development process.

Python

Python was used as the primary programming language for implementing the system's functionalities, including
enrollment processing, event management, ticket generation, database operations, and report generation.

Tkinter

Tkinter was utilized for developing the graphical user interface. It provided windows, forms, buttons, labels,
tables, and menus necessary for user interaction.

SQLite

SQLite served as the database management system of the project. It stores student records, enrollment
information, event details, attendance records, and ticket transactions securely and efficiently.

Object-Oriented Programming (OOP)

Obiject-Oriented Programming principles were implemented to improve system organization, modularity,
maintainability, and scalability. Classes such as Student, Enrollment, Event, Ticket, and DatabaseManager
were utilized to structure system operations effectively.

This methodology ensures that the SmartCampus Hub is efficient, reliable, user-friendly, and maintainable
by integrating Python programming, Tkinter GUI development, SQLite database management, and Object-
Oriented Programming principles into a comprehensive campus management solution.

RESULTS AND DISCUSSION

This chapter presents the results and discussion of the developed SmartCampus Hub: A Python-Based
Student Enrollment and Event Ticketing Management System, including its key features, graphical user
interface, database integration, and functional testing results.

System Overview

The SmartCampus Hub is a desktop-based application designed to simplify and automate student enroliment
and campus event ticketing operations. The system provides a centralized platform where administrators can
manage student records, process enrollments, create campus events, generate event tickets, and monitor
attendance efficiently.

The interface is organized into functional modules that allow administrators to perform essential operations
through a user-friendly graphical user interface. Student information, enrollment records, event details, and
ticket transactions are stored and managed through an SQLite database, ensuring data accuracy and
accessibility.
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The system integrates the following functionalities:

- Event creation and scheduling

Enrollment management

- Event ticket generation

- Attendance monitoring

- Report generation

Student registration and profile management

- CRUD (Create, Read, Update, Delete) operations

The system utilizes Python programming, Object-Oriented Programming (OOP) principles, TKinter GUI,

and

SQL.ite database integration for reliable and efficient operation.
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Figure 2. SmartCampus Hub Main Dashboard Interface

The figure illustrates the Main Dashboard Interface of the SmartCampus Hub: A Python-Based Student
Enroliment and Event Ticketing Management System. Serving as the central control panel of the application,
the dashboard provides administrators with real-time summaries of key institutional data, including total
students, enrollment records, upcoming events, and tickets issued. It also displays scheduled campus events,
recent system activities, and

navigation links to core modules such as Students, Enrollment, Events, Tickets, Attendance, Reports, and
Settings. Through its organized graphical user interface, the dashboard enables efficient monitoring of student
enrollment and event ticketing operations while providing quick access to essential system functionalities.

System Features and Results Student Registration Module

The Student Registration Module allows administrators to register new students by entering information such
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as:

- Student ID

- Full Name

- Course

«  Year Level

- Contact Information
- Email Address

Result:

- Student information is successfully stored in the database.
- Input validation prevents incomplete and duplicate entries.
- Student records are organized and easily accessible.

Enrollment Management Module
The Enrollment Module enables administrators to process student enrollments and maintain enrollment records.
Result:

- Enrollment transactions are recorded accurately.
- Student enrollment status is updated automatically.
- Records can be searched and retrieved instantly.
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Figure 3. Student Registration and Enrollment Management Modules
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The figure illustrates the Student Registration Module and Enrollment Management Module of the
SmartCampus Hub. The Student Registration Module enables administrators to add, search, view, and manage
student records by capturing essential information such as student ID, full name, course, year level, contact
number, and email address.

Meanwhile, the Enrollment Management Module facilitates the enrollment process by allowing administrators
to assign subjects, manage enrollment records, track enrollment status, and monitor academic load. Both
modules are integrated with the system database to ensure accurate record storage, efficient retrieval of
information, and streamlined management of student enrollment operations within the institution.
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Figure 4. Event Management, Event Ticketing, and Search & Record Management Modules

The figure illustrates three major functional components of the SmartCampus Hub: the Event Management
Module, Event Ticketing Module, and Search & Record Management Module. The Event Management
Module enables administrators to create, update, delete, and manage campus events by maintaining event
information such as event names, schedules, venues, descriptions, and participant limits. The Event Ticketing
Module facilitates student registration for campus activities and automatically generates unique event tickets,
ensuring accurate participant tracking and attendance monitoring. Meanwhile, the Search & Record
Management Module provides comprehensive search and retrieval capabilities for student records,

Page 281
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,
MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XV, Issue VI, June 2026

enrollment information, event registrations, and attendance data, allowing administrators to efficiently access
and manage institutional records. Together, these modules enhance campus event administration, improve
record accessibility, and support efficient management of student participation in academic and
extracurricular activities.

Event Management Module

The Event Management Module allows administrators to create, edit, and manage campus
events. The system stores:

- EventID
- Event Name
- Event Date
- Event Venue
« Event Description
«  Maximum Participants
Result:
- Event information is successfully saved and updated.
- Administrators can monitor event details efficiently.
- Event schedules are organized and accessible.
Event Ticket Generation Module
The Ticketing Module allows students to register for events and receive corresponding event tickets.
Result:
« Unique ticket numbers are generated automatically.
- Participant registration is recorded accurately.

- Event attendance can be monitored through ticket validation.
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Figure 5. Report Generation and Analytics Dashboard

The figure illustrates the Report Generation and Analytics Dashboard of the SmartCampus Hub: A Python-
Based Student Enrollment and Event Ticketing Management System. This module provides administrators
with comprehensive reporting and statistical analysis tools for monitoring campus operations. It displays
summary metrics such as total registered students, enrolled students, events created, event participants, and
attendance records. The

dashboard also includes graphical visualizations, including bar charts and pie charts, to present enrollment and
event participation statistics. Additionally, detailed report tables allow administrators to review institutional
records and export reports in various formats such as PDF and Excel or generate printable copies. Through its
integrated reporting capabilities, the module supports data-driven decision-making, performance monitoring,
and efficient management of student enrollment and campus event activities.

Search and Record Management Module

The system includes search functionality for locating student records, enrollment information, event details,
and ticket transactions.

Result:
- Search results are displayed accurately and instantly.
- Administrative tasks are completed more efficiently.
- Information retrieval time is significantly reduced.

Report Generation Module

The system generates reports related to:

- Total Registered Students
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- Total Enrolled Students

- Total Events Created

- Total Event Participants

- Attendance Records
Result:

- Reports reflect current database information.

- Administrators can monitor campus activities effectively.

- Decision-making is supported through organized reporting.
Graphical User Interface

The Tkinter-based Graphical User Interface includes forms, tables, buttons, and menus that allow users to
navigate the system easily.

Result:
-« Users can operate the system without advanced technical knowledge.
- Visual components improve usability and efficiency.
- Error messages and confirmations guide users throughout operations.
Functional Testing Results
Functional testing was conducted to evaluate the performance and reliability of the system.

All test cases passed, confirming that the system is functional, reliable, and capable of performing its intended.

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

Based on the development, testing, and evaluation of the SmartCampus Hub: A Python-Based Student
Enrollment and Event Ticketing Management System, the following conclusions were drawn:

1. Automated Enrollment and Event Management: The system successfully automates student
enrollment and campus event ticketing processes, reducing dependence on manual record-keeping and
improving administrative efficiency.

2. Accuracy and Reliability: Integration with the SQLite database ensures secure storage, accurate
management, and reliable retrieval of student records, enrollment data, event information, and ticket
transactions.

3. Functional Performance: Functional testing confirmed that all major modules, including Student
Registration, Enrollment Management, Event Management, Ticket Generation, Search, Update, Delete,
and Report Generation, operated correctly and efficiently.

4. User-Friendly Interface: The Tkinter-based graphical user interface enables administrators to navigate
and use the system easily, minimizing the need for extensive technical training.
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5. Improved Data Management: The centralized database structure improves organization, accessibility,
and consistency of records while reducing duplication and data-entry errors.

6. Operational Efficiency: The system significantly enhances campus administrative operations by
providing faster transaction processing, real-time record access, and automated reporting capabilities.

Overall, the SmartCampus Hub achieved its primary objective of developing an integrated, reliable, and user-
friendly platform for managing student enrollment and campus event ticketing activities. The system
demonstrates the effectiveness of combining Python programming, Object-Oriented Programming (OOP),
Tkinter GUI development, and SQL.ite database integration in educational management applications.

Recommendations

Based on the findings and limitations observed during the development of the system, the following
recommendations are proposed:

o User Authentication and Role Management: Implement role-based access control for administrators,
faculty members, event organizers, and students to improve security and accountability.

e Online Enrollment and Registration: Enhance the system by providing web-based access for students
to enroll and register for events remotely.

e« QR Code Ticketing Integration: Incorporate QR code technology for faster event check-in, ticket
validation, and attendance monitoring.

« Online Payment Processing: Add payment gateway integration to support event registration fees and
other campus-related transactions.

e Multi-User Support: Enable multiple users to access and manage the system simultaneously through a
networked database environment.

e Cloud Database Integration: Implement cloud storage and database synchronization to improve data
accessibility, backup, and disaster recovery.

e SMS and Email Notifications: Develop automated notification features for enrollment confirmations,
event reminders, ticket issuance, and important announcements.

« Mobile Application Development: Create a mobile version of the system to allow students and
administrators to access services through smartphones and tablets.

e Analytics Dashboard: Integrate graphical dashboards displaying enrollment statistics, event
participation trends, and attendance reports for improved decision-making.

« Continuous Maintenance and Evaluation: Conduct regular system updates, performance evaluations,
and user feedback assessments to ensure long-term reliability and usability.

In conclusion, the SmartCampus Hub successfully fulfills its intended objectives. However, implementing these
recommendations will further improve the system's functionality, security, scalability, and overall effectiveness,
making it more suitable for broader deployment in modern educational institutions.
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