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Abstract
The Hour Bank System serves as an innovative online system designed to enhance management and
assessment of extracurricular activities in schools and universities. The method tackles the
difficulties that colleges and universities encounter in keeping track of students' involvement in
extracurricular activities, assigning credits, and giving their efforts appropriate credit. Students can
earn credits for their extracurricular activities through the Hour Bank System, which combines
event management, tracking of attendance, and a credit distribution system. These credits are then
saved in their digital profiles. A Flask-based server with secure JWT authentication, a MongoDB
database for effective data storage, and a React Native mobile application for user interaction are all
part of the system's contemporary technology stack. Faculty can use the platform to plan activities,
grant credits based on student involvement, and track student attendance using QR codes. On the
other hand, students may effortlessly manage their extracurricular records, track their accrued
credits, and register for activities. The goal of this project is to give educational institutions a
complete extracurricular activity management solution that will guarantee a smooth transition
between academic and extracurricular accomplishments. The Hour Bank System encourages
students to participate in a wider variety of activities by providing a credit-based recognition
mechanism. It also improves institutional efficiency and promotes a more comprehensive approach
to student development. The system is a flexible option for organizations of all sizes and
requirements because of its role-based access control, configurable features, and scalable design.
Keywords: Credit System, Event Management, Attendance Tracking

1. Introduction
In recent years, colleges and universities have been concentrating more on improving the student
experience, encouraging extracurricular engagement, and improving efficiency in administration.
Monitoring and managing student involvement in extracurricular activities is one of the main areas
of emphasis in this change. These activities, which can include everything from clubs and athletics
to volunteer work, are crucial to a student's overall growth since they enhance their wellbeing,
leadership potential, and social skills. But administering and monitoring these activities has
historically been a disjointed and ineffective process, with little visibility for both teachers and
students.

In order to overcome these obstacles, the Hour Bank System developed an integrated platform that
lets instructors effectively oversee and assign credit for extracurricular activities while giving
students a smooth, user-friendly manner to keep track of their involvement. By providing a
mechanism that measures the time spent and credits gained through extracurricular activities, the
system seeks to close the gap between academic learning and involvement. Consequently, this
enables educational institutions to recognize and reward student involvement, resulting in a more
captivating learning environment.

In order to overcome these obstacles, the Hour Bank System developed an integrated platform that
lets instructors effectively oversee and assign credit for extracurricular activities while giving
students a smooth, user-friendly manner to keep track of their involvement. By providing a
mechanism that measures the time spent and credits gained through extracurricular activities, the
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system seeks to close the gap between academic learning and involvement. Consequently, this
enables educational institutions to recognize and reward student involvement, resulting in a more
captivating learning environment.

In order to address these issues, this article presents the Hour Bank System, a centralized digital
solution. All users—students, instructors, and administrators—benefit from the platform's safe,
transparent, and scalable architecture, which was developed with a Flask-based backend and a
React Native frontend. Faculty members can effectively plan and oversee events, and students can
monitor their earned credits thanks to the implementation of role-based access management, which
guarantees that users have experiences tailored to their jobs.

The Hour Bank System has the potential to improve administrative procedures, boost
extracurricular activity participation, and give students a more transparent and easily accessible way
to monitor their involvement by fusing the functionality of managing student participation with the
academic experience. Additionally, it streamlines the entire process and lessens the administrative
load by introducing capabilities like event creation, registration management, and real-time credit
tracking. Institutions may more easily identify and reward student involvement because of this
integration of academic and extracurricular administration, which offers a comprehensive approach
to student involvement.

The Hour Bank System also tackles a number of important problems that have been noted in earlier
studies on the administration of extracurricular activities, such as the absence of centralized systems,
the ineffectiveness of manual tracking, and the lack of transparency in the distribution and
monitoring of credits. The system's automation of these procedures not only increases productivity
but also gives pupils a stronger sense of responsibility and ownership. The system is scalable, safe,
and easy to use thanks to the utilization of contemporary web technologies, which also makes it
suitable for a variety of educational settings, ranging from small colleges to huge universities.

In order to shed light on the Hour Bank System's potential to revolutionize the way educational
institutions oversee and monitor extracurricular activities, this study intends to investigate its
conception, implementation, and effects. The architecture of the system, the technologies employed,
and the advantages it provides to administrators, instructors, and students will all be thoroughly
examined in the parts that follow. Along with discussing upcoming improvements to increase the
system's functionality and user experience, we will also look at the difficulties that arose during the
development process.

To sum up, the Hour Bank System is an important advancement in using technology to improve the
learning environment. It claims to give schools a more comprehensive and significant means to
acknowledge and encourage extracurricular activities while also reducing administrative burden by
increasing transparency, efficiency, and student engagement. The system has the potential to
become an essential tool in today's educational environment as it develops further, supporting the
overarching objective of fusing extracurricular and academic learning into a smooth, student-
centered experience.

2. Related Work
Research and development on the administration of extracurricular activities and student
participation has been conducted in educational systems across the globe. Techniques to promote
student involvement and expedite administrative procedures have been examined in a number of
studies and systems. This section highlights the gaps that the Hour Bank System seeks to fill by
reviewing previous efforts and their contributions to this field.
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A. Event Management Platforms for Education
Current event management platforms like Eventbrite and Schoology have become vital resources
for organizing and managing events within educational institutions. Typically, these platforms
provide tools for creating events, monitoring attendance, and facilitating communication between
participants and event managers. In addition to tracking registrations and facilitating engagement
during the event, they enable users to plan events and issue invitations. Platforms such as
Schoology also offer solutions for organizing assignments, class discussions, and course materials
in educational contexts.

But the main focus of these systems is on event planning and logistics. Although they offer tools for
monitoring attendance, they don't have a formal system of rewards or credit linked to students'
involvement in these activities. One of the most important ways to encourage student participation
is through credit-based recognition, such as giving out credits for volunteer or event attendance. It
provides pupils with recognition for their involvement outside of the classroom and encourages
them to participate in extracurricular activities.

These fundamental features are expanded by the Hour Bank System, which incorporates a credit
allocation mechanism that gives time spent on different student activities a value. The Hour Bank
system counts student hours and formally recognizes them with credits, in contrast to other event
management solutions that mostly concentrate on event logistics. The Hour Bank increases student
motivation to participate in additional extracurricular activities by establishing a clear connection
between student actions and material acknowledgment through the integration of an organized
reward system into event participation.

B. Student Information Systems (SIS)
Educational institutions frequently employ comprehensive student information systems (SIS) like
PowerSchool and Skyward to manage a variety of student records, such as attendance, academic
grades, and disciplinary records. Teachers, administrators, and even parents can obtain pertinent
data on a student's academic achievement and general engagement thanks to these platforms, which
act as central repository for student data.
Basic modules for monitoring extracurricular activities, including club or sports participation, are
also included in a lot of SIS platforms. However, the extracurricular data is seldom fully integrated
with the academic records because these modules are frequently seen as secondary or accessory
components of the system. As a result, the process of recording and acknowledging students'
participation in extracurricular activities is disjointed.

By including extracurricular activities into the system's fundamental framework and elevating them
to the same level of importance as academic accomplishments, the Hour Bank System fills this gap.
The Hour Bank creates a consistent record of both academic and extracurricular engagement by
tracking hours spent on non-academic activities and formally recognizing students for their
participation through a thorough and centralized approach. By making extracurricular
accomplishments easily obtainable and measurable, this integration not only improves the
acknowledgment of these activities but also motivates students to participate more actively in
extracurricular activities.

C. Blockchain-Based Solutions for Academic Integrity
Decentralized methods to improve academic integrity, particularly in areas like credentialing and
attendance verification, have been made possible by recent developments in blockchain technology.
Institutions seeking to prevent fraud and guarantee transparent documentation of academic activity
find blockchain to be an appealing alternative due to its decentralized structure, which enables safe,
unchangeable records that cannot be altered.
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Blockchain has been used, for instance, to track attendance, validate course completion, and issue
digital degrees without the need for a central authority. Students' academic records are always intact
and verifiable because to blockchain's capacity to establish a safe, transparent ledger.

However, blockchain solutions can be difficult to adopt in conventional educational settings due to
their complexity and high implementation costs. It frequently takes a large investment in both
technical resources and training to integrate blockchain into a traditional educational infrastructure.

The Hour Bank System, on the other hand, uses contemporary web technologies like Flask for
backend development and React Native for mobile application development to provide a more
affordable and user-friendly option. By guaranteeing precise recording and official
acknowledgment of student hours through a digital ledger, the Hour Bank System gains from the
transparency and immutability that blockchain technology provides, even though it may not directly
use it. High expenses and technical complexity are eliminated by this more straightforward
approach, which also preserves high levels of security and transparency for both students and
institutions.

D. Credit-Based Recognition Models
Credit-based systems have become increasingly well-liked as a successful way to reward student
participation, especially when used in conjunction with gamification. Students that behave well,
perform well academically, and participate in class are rewarded with points, badges, and levels on
platforms such as Classcraft. By making learning more like a game and rewarding students
according to their actions and accomplishments, these systems seek to inspire pupils.

While academic behavior and classroom performance are the main focus of these credit-based
approaches, the Hour Bank System has expanded the idea of rewarding behavior through credits to
include extracurricular activities. By granting credits according to the amount of time spent on
extracurricular activities like volunteering, sports, and student organizations, the Hour Bank takes
inspiration from these gamification concepts. The credits in this system serve as a concrete
acknowledgement of participation outside of the classroom.

The Hour Bank is unique in that it emphasizes extracurricular activities over academic success. The
Hour Bank encourages students to participate in the social, cultural, and community-building
activities that enhance their educational experience by rewarding time spent on non-academic
contributions. As a result, the approach guarantees that students are equally encouraged to engage in
extracurricular activities, assisting them in acquiring a diverse range of skills that support both their
academic and personal development.

E. Digital Solutions for Attendance Tracking
With the advent of digital attendance tracking systems, educational institutions have moved away
from traditional paper-based methods toward more efficient and automated solutions. These
systems typically use QR codes, RFID tags, or biometric technology to log student attendance in
real-time. These digital systems help reduce manual errors, ensure accuracy, and streamline
attendance reporting.

However, while these systems are effective for tracking attendance, they often fail to connect
attendance data with broader recognition systems. For instance, attendance-based records are
usually stored as isolated data points and are not integrated into a larger credit-based recognition
system that rewards students for their active participation.
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The Hour Bank System combines the best of both worlds by integrating attendance tracking with
credit management. By using digital tracking tools, the Hour Bank system can automatically log
student attendance at various events, and then seamlessly integrate this data with the system’s credit
allocation mechanism. This integration allows for a more holistic approach to recognizing student
engagement, as it not only tracks attendance but also assigns value to the time spent in each activity.
As a result, students receive formal acknowledgment for their participation, which can be easily
tracked and reported within the platform.

The existing systems and models in event management, student records, blockchain technology,
credit-based recognition, and digital attendance tracking provide valuable insights into how student
engagement can be enhanced and managed. However, none of them offer a comprehensive,
integrated solution that ties extracurricular activity tracking, credit allocation, and participation
recognition into one seamless platform. The Hour Bank System addresses these gaps by bringing
together event management, student records, and credit recognition into a single platform. Through
a user-friendly interface, automated tracking of student hours, and integration of participation with
academic recognition, the Hour Bank system provides an innovative solution that fosters student
engagement and institutional efficiency. Moreover, by applying proven models in credit-based
recognition and leveraging modern technologies, the Hour Bank offers a streamlined approach to
the challenges that current systems fail to solve.

3. Problem Statement
A. Inefficient Event Management
Managing extracurricular activities within educational institutions has traditionally been a manual
and fragmented process. Faculty members and event organizers often rely on paper-based methods
or basic digital tools such as spreadsheets to track event details, student participation, and
attendance. These approaches create several administrative bottlenecks, as they are both time-
consuming and prone to human error. For example, tracking attendance through paper sign-in
sheets can result in missed entries or incorrectly recorded data. Similarly, manually updating event
details, such as changes in schedules or locations, can lead to miscommunication between
organizers and participants.

Moreover, organizing events, especially large-scale ones, requires significant coordination across
various departments and stakeholders. The lack of an integrated system to handle these processes
means that event organizers often face difficulties in ensuring that all students and faculty are aware
of events in a timely manner. This inefficiency not only hampers the smooth execution of events but
also wastes valuable administrative resources.

An automated, digital event management platform, such as the Hour Bank System, can significantly
improve the efficiency of these processes. By consolidating event management tasks into a unified
platform, institutions can streamline event creation, promotion, registration, and attendance tracking,
thus reducing administrative overhead, minimizing errors, and ensuring that all event details are
easily accessible in real time.

B. Lack of Recognition for Extracurricular Participation
Despite the critical role that extracurricular activities play in the development of a student’s
character, skills, and future employability, they are often under-recognized or treated as secondary
to academic performance. Many educational institutions still operate on a traditional model that
places primary importance on grades and classroom achievements, while extracurricular
involvement is not systematically documented or rewarded.
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This lack of formal recognition leads to a missed opportunity for both students and institutions.
Students may feel that their involvement in clubs, sports, or volunteer activities is undervalued,
leading to reduced motivation to participate. On the institutional side, faculty and administrators
may not have a clear way to track or assess the full range of a student's contributions outside the
classroom, leading to an incomplete picture of the student’s overall development.

A credit-based recognition system, such as the Hour Bank, provides an efficient way to
acknowledge and reward student engagement in extracurricular activities. By assigning credits for
time spent on activities like volunteering, club participation, or attending workshops, students are
not only motivated to engage more actively, but their contributions are also recognized in a formal
and quantifiable manner. This system ensures that extracurricular achievements are properly
documented and celebrated, helping students build a more comprehensive portfolio for future career
opportunities or graduate school applications.

C. Challenges in Attendance and Credit Allocation
One of the biggest challenges in managing extracurricular activities is ensuring accurate attendance
tracking and fair credit allocation. In many institutions, tracking attendance at events is still done
manually, whether through sign-in sheets or verbal roll calls. This manual process is prone to errors,
such as missing names, incorrectly recorded hours, or disputes over who attended and for how long.
Without a centralized record, it becomes difficult to ensure that students are credited appropriately
for their participation.

In addition to attendance issues, the allocation of credits for extracurricular activities is often
subjective and inconsistent. Without a standardized system, different faculty members or event
organizers may apply different criteria for awarding credits, leading to perceptions of unfairness.
Some students may feel that their efforts were not adequately recognized or that others received
more credits for similar activities.

The Hour Bank System addresses these issues by automating attendance tracking and establishing a
clear, transparent framework for credit allocation. Using digital tools like QR codes or RFID tags,
attendance can be easily and accurately recorded in real-time. Additionally, the credit allocation
system can be standardized, ensuring that all students are treated equally, regardless of the type of
event they attend. This reduces the potential for disputes, improves the fairness of the system, and
ensures that students receive the recognition they deserve.

D. Role-Specific Access and Oversight
Educational institutions typically involve several different roles in the management of
extracurricular activities, each with different needs and responsibilities. Faculty members need
access to tools that allow them to organize and manage events, track student participation, and
allocate credits. On the other hand, students need an intuitive, user-friendly interface to register for
events, track their hours, and view their progress toward earning credits. Administrators need
oversight capabilities, such as the ability to monitor participation trends, generate reports, and
ensure that all processes are running smoothly.

Traditional systems often fail to account for these diverse roles, resulting in either insufficient
access for certain users or overloaded access for others. For example, faculty may be given access
to systems that only allow for managing student data but not the ability to track attendance or
allocate credits. Conversely, students may struggle with systems that are too complex or not tailored
to their needs, leading to frustration and reduced engagement.
The Hour Bank System is designed to address these role-specific needs by providing customized
access levels for each user group. Faculty members have access to tools for managing events,
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tracking participation, and allocating credits, while students can easily register for events, monitor
their progress, and view their accumulated hours. Administrators, meanwhile, have the oversight
capabilities to monitor overall participation, assess the system’s effectiveness, and generate reports
as needed. This role-based structure ensures that everyone involved in the extracurricular process
has access to the tools and information they need to perform their tasks effectively.

E. Disconnected Systems for Participation and Academics
One of the significant shortcomings of current systems is the disconnect between extracurricular
participation and academic records. In many cases, extracurricular activities are treated as separate
entities from academic performance, even though they play a crucial role in developing a student’s
overall skills and employability. This disconnection limits the ability of institutions to holistically
evaluate students and provide a complete picture of their development.

Moreover, this gap between extracurricular activities and academic records is problematic for
employers and graduate schools, who are increasingly looking for candidates with well-rounded
profiles that demonstrate leadership, teamwork, and initiative beyond the classroom. Without a
cohesive system that integrates both academic and extracurricular data, it becomes challenging for
institutions to present a unified record of student achievements.

The Hour Bank System solves this problem by integrating extracurricular activities with academic
records. By quantifying time spent in extracurricular pursuits and awarding credits for participation,
the system ensures that extracurricular involvement is treated with the same level of importance as
academic performance. This integration not only helps students build a more comprehensive
portfolio but also allows employers and graduate schools to evaluate students as well-rounded
individuals with a diverse skill set, ultimately enhancing their employability.

Objective
The Hour Bank System is designed to address these issues by providing a centralized, digital
platform tailored to the needs of students, faculty, and administrators. It introduces an innovative
credit-based model to track, recognize, and reward participation in extracurricular activities while
streamlining event management and attendance tracking.
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This solution aims to:
● Simplify event creation, registration, and participation tracking.
● Introduce a transparent and standardized credit allocation mechanism.
● Provide role-based access to ensure functionality meets user-specific needs.
● Integrate extracurricular achievements with student profiles for a holistic evaluation framework.
● Foster an environment that values and encourages active participation in extracurricular programs.

4. Proposed Methodology
The Hour Bank System leverages modern web and mobile application development practices to
create an integrated platform for managing extracurricular activities and credit allocation. The
system is designed to cater to students, faculty, and administrators with role-based access, ensuring
functionality aligns with the needs of each group.

A. System Architecture
The Hour Bank System is designed to be a robust, scalable, and user-friendly platform that
integrates event management, attendance tracking, and credit allocation for extracurricular activities
within educational institutions. The system consists of two main components: the Backend and the
Frontend.
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1. Backend (Flask API)

The backend serves as the central component of the Hour Bank System, handling all logic related to
data management, user authentication, and API interactions. It is built using Python and the Flask
framework, which is lightweight, flexible, and ideal for creating scalable web services.

Key features of the backend include:
● Role-Based Access Control (RBAC): The system employs role-based permissions to ensure that
users only have access to features and data relevant to their role. Different user roles include:
○ Students: Can register for events, track their participation, and view their credit balance.
○ Faculty: Can create events, assign credits, and monitor student participation.
○ Administrators: Have oversight capabilities to monitor the system's usage, generate reports, and
ensure smooth operation.
● Secure Data Management: The backend integrates with MongoDB, a NoSQL database, to store
data in a flexible and scalable manner. MongoDB allows the system to manage large volumes of
unstructured or semi-structured data, such as event details, student profiles, and credit records.
○ PyMongo is used to interact with the MongoDB database efficiently.
○ JWT (JSON Web Tokens) are utilized for authentication, ensuring that all API requests are
securely handled. JWT-based sessions maintain secure communication between the frontend and
backend.
● Event and Credit Management: The Flask API supports various essential functionalities such
as:
○ Event Creation: Faculty can create events, define their details (such as dates, times, locations),
and set the credits to be awarded to students for attending.
○ Student Registration: Students can register for events directly through the system, keeping track
of their involvement in extracurricular activities.
○ Credit Allocation: Faculty can allocate credits to students based on their participation in events,
ensuring that credits are awarded fairly and consistently.

2. Frontend (React Native)

The frontend is a mobile application developed using React Native, a popular cross-platform
framework that enables the development of apps for both iOS and Android. React Native allows for
a unified codebase, which simplifies maintenance and ensures consistency across platforms.
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Key features of the frontend include:

● Responsive Design: The mobile app is optimized for both Android and iOS devices, ensuring a
seamless experience for users, whether they are using smartphones or tablets. The design adapts to
various screen sizes and orientations, providing flexibility for all types of users.
● Dynamic Interfaces: The app offers role-specific dashboards tailored to each user’s needs:
○ Students: Can view upcoming events, register for activities, and track their participation and
credit balance.
○ Faculty: Can create events, monitor student registrations, and manage credit allocation.
○ Administrators: Have access to aggregated data and system-wide metrics for better oversight
and reporting.
● User-Friendly Forms: The application features simple, intuitive forms for tasks like event
creation, student registration, and profile management. These forms are designed to minimize
complexity and enhance user engagement.

B. Implementation Plan

The development of the Hour Bank System is divided into several key phases, each of which
focuses on specific features and components. The implementation plan ensures a structured
approach to building and deploying the system.

1. User Authentication and Registration

● Student and Faculty Roles: Upon first use, students and faculty members can register for the
system with a role-specific profile. During registration, users provide necessary details (such as
name, email, and student ID for students, or faculty department and title for faculty members).
● JWT Authentication: After registration, the system generates a JWT for each user, ensuring that
subsequent API requests are authenticated securely. JWT tokens are used to track user sessions,
preventing unauthorized access to sensitive data.

2. Event Management

● Faculty-Created Events: Faculty members can log into the system and create events by filling
out a form that includes event name, description, date, time, and location. They can also specify the
number of credits awarded for participation. Once created, the event details are stored in the
backend and become available for student registration.
● Event Listings for Students: Students can view a list of all available events and easily register
by clicking on the event they wish to attend. Event registration is straightforward and designed to
ensure that students can participate with minimal barriers.

3. Participation and Attendance Tracking

● QR Code Integration: To verify attendance at events, faculty can generate unique QR codes for
each event. At the event, students can scan the QR code using the mobile app, which instantly
updates the backend with their participation data.
● Automatic Updates: The system automatically tracks student attendance and updates their credit
balance in real time. This ensures accurate and up-to-date records of all student participation.

4. Credit Allocation and Tracking
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● Customizable Credit System: Faculty members can define how credits are awarded for each
event. Credits can vary depending on factors such as the length of the event, the student’s level of
engagement, or specific roles they may play in the event (e.g., speaker, organizer, etc.).
● Student Credit Dashboard: Students have access to a personalized dashboard where they can
view their cumulative credits, see which events they attended, and track their overall participation in
extracurricular activities.

5. Profile Management
● Student Profiles: The system consolidates both academic and extracurricular achievements into
a comprehensive student profile. This holistic profile can be accessed by both students and faculty,
providing a clear overview of a student’s overall engagement.
● Faculty Dashboards: Faculty members have their own dashboards to monitor event participation,
track student progress, and review which students have earned credits for attending various
activities.

6. Administrative Features
● Role-Based Oversight: Administrators have access to aggregated data across the entire
institution. They can monitor event participation trends, generate system reports, and ensure
compliance with the platform’s usage policies.
● Scalability: The Hour Bank System is designed to scale, meaning it can support the needs of
individual departments, schools, or entire educational institutions. As institutions grow, the system
can accommodate larger numbers of users, events, and data.

C. Technological Stack
The Hour Bank System uses a combination of modern technologies to ensure a seamless and secure
user experience.

Backend
● Flask Framework (Python): Flask is a lightweight framework ideal for building APIs. It is
known for its simplicity and flexibility, making it well-suited for small-to-medium-sized
applications like the Hour Bank System.
● MongoDB (NoSQL Database): MongoDB is a document-oriented database that allows for the
flexible storage of event, user, and participation data. MongoDB’s scalability and schema flexibility
make it a perfect fit for this system.
● PyMongo: This library is used to interact with MongoDB, enabling the backend to easily
perform CRUD (Create, Read, Update, Delete) operations on the database.
● JWT (JSON Web Tokens): JWT provides a secure method for user authentication. It ensures
that only authenticated users can interact with the system and protects sensitive data from
unauthorized access.

Frontend

● React Native: React Native is used for mobile application development, allowing for cross-
platform compatibility. The same codebase is used to generate apps for both iOS and Android,
streamlining development and reducing maintenance costs.
● React Navigation: This library helps manage navigation within the React Native app, providing
smooth transitions between different screens and components.
● Axios: Axios is used for making API requests between the frontend and backend. It ensures that
data is transferred securely and efficiently.
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Additional Tools
● CORS (Cross-Origin Resource Sharing): This tool is used to enable secure cross-origin
requests, allowing the frontend to interact with the backend despite being hosted on different
domains or ports.
● QR Code Libraries: Libraries such as react-native-qrcode-svg or react-native-camera enable the
generation and scanning of QR codes for event attendance tracking.

5. Results and Discussions
The Hour Bank System is designed to address the key challenges faced by educational institutions
in managing extracurricular activities and tracking student participation. In this section, we will
evaluate the outcomes of implementing the system, discussing the key features, user feedback, and
potential improvements.

A. System Performance and User Experience

The implementation of the Hour Bank System has demonstrated significant improvements in terms
of usability and operational efficiency.

The following aspects of system performance were evaluated:

1. Scalability and Reliability:
The system was designed to handle a growing user base, and initial tests confirmed that it can scale
efficiently. The MongoDB database, combined with Flask’s lightweight API structure, provided a
robust foundation for handling large amounts of data and simultaneous users. The system performed
well under stress tests, with no significant delays in processing data or handling requests.

2. User Satisfaction:
Both students and faculty have reported positive experiences with the Hour Bank System. Students
find the app easy to navigate, with a clear display of available events and their corresponding credit
allocations. Faculty members appreciate the intuitive interface for event management and
attendance tracking, especially with the use of QR codes for real-time attendance verification.
Administrators have expressed satisfaction with the role-based access control, which allows them to
monitor system activity and ensure smooth operations.

3. Performance of Mobile Application:
The mobile application, built using React Native, was optimized for both Android and iOS
platforms. It provides a seamless experience across devices with minimal loading times. Students
can easily track their progress, register for events, and view their credit balances, enhancing
engagement. The ability to handle a range of devices from low-end to high-end smartphones further
contributes to the system’s versatility.

4. Real-Time Updates:
A key feature of the system is the ability to track student participation and update credit balances in
real time. QR code integration ensures that faculty members can verify attendance quickly, and the
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system immediately updates the student's profile. This real-time functionality was crucial in
maintaining the accuracy of student data and ensuring that credit distributions are timely and
transparent.

B. Challenges Encountered

While the Hour Bank System has proven to be effective in many aspects, there were some
challenges during development and testing that need to be addressed:

1. Integration with Existing Systems:
One of the initial challenges was integrating the Hour Bank System with existing institutional
databases and student management systems. Many universities already use proprietary platforms for
tracking student activities, and integrating the new system with these legacy systems required
additional customization. This step can be time-consuming and may require additional development
resources.

2. User Adoption and Training:
Despite the system’s ease of use, some faculty members and students faced difficulties in adapting
to the new platform, especially those who were not familiar with mobile apps or digital systems.
While the system is intuitive, more training materials and onboarding support may be necessary to
ensure seamless adoption, particularly for less tech-savvy users.

3. Scalability Issues with Large Campuses:
Although the system performed well in smaller-scale trials, larger institutions with a high volume of
students and events may face scalability issues if the system is not optimized further. As the number
of students and faculty grows, the number of API calls and database queries will increase,
potentially leading to slowdowns. To address this, optimizations such as database indexing, load
balancing, and cloud-based solutions will need to be implemented.

4. User Feedback for Improvement:
Feedback from initial users highlighted areas for improvement:
● Student Dashboard Enhancements: Some students requested more detailed analytics and
reports on their participation, such as the ability to filter credits by event type or see a breakdown of
time spent on different activities.
● Faculty Event Customization: Faculty members suggested the addition of features like
automated reminders for upcoming events, the ability to edit event details post-creation, and more
flexible credit allocation systems.
● Administrative Reporting: Administrators requested more advanced reporting capabilities,
including the ability to filter data by student demographics, activity types, and institution-wide
credit tracking.

C. Impact and Benefits

The Hour Bank System has shown substantial potential for transforming how universities manage
and track extracurricular activities:

1. Increased Student Engagement:
The ease of tracking and earning credits for extracurricular activities has motivated more students to
participate. By providing an easy-to-use platform for students to register for events and monitor
their progress, the system encourages active participation and involvement in campus life.
2. Transparency and Accountability:
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The use of QR codes for attendance tracking ensures that all participation is accurately recorded in
real-time. The system provides a transparent view of how credits are earned, reducing concerns over
mismanagement or fraud. Both students and faculty can trust that credits are allocated fairly and
according to predefined criteria.
3. Faculty Empowerment:
The system provides faculty with a powerful tool to manage events and track student participation.
The ability to instantly verify attendance and allocate credits through an automated system saves
time and reduces administrative burden. Faculty can focus more on the quality of the events and the
overall student experience rather than on manual record-keeping.
4. Administrative Oversight:
Administrators benefit from comprehensive data and reporting tools that allow them to monitor
participation trends, student engagement, and credit distribution across the institution. This
information can be used for making data-driven decisions to improve the student experience and
support institutional goals.

D. Future Work and Improvements

The system is still in its early stages, and several improvements can be made to enhance its
functionality and address current limitations:

1. Integration with More University Systems:
Future versions of the Hour Bank System will integrate with more existing student management
systems, such as Learning Management Systems (LMS) and academic databases. This will ensure
that credit hours earned through extracurricular activities are easily tied to academic records and
transcripts.
2. Enhanced User Interface:
Both student and faculty dashboards will be further optimized to improve usability and provide
richer data visualizations. More personalized features, such as event recommendations based on
past participation, could also be introduced.
3. Expanded Reporting Tools for Administrators:
Reporting tools will be enhanced to allow administrators to access more granular insights into
student participation. This could include demographic breakdowns, predictive analytics, and
automated alerts for low engagement.
4. Advanced Security Features:
As the system grows, additional security features, such as multi-factor authentication and
encryption of sensitive data, will be implemented to protect user information and ensure compliance
with data protection regulations.
5. Mobile App Enhancements:
The mobile application will be further optimized for performance, with an emphasis on minimizing
battery usage and data consumption. Additional features like push notifications for event reminders
and credit updates could enhance user engagement.
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