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Abstract—Volunteering plays a crucial role in addressing social
challenges and supporting community development; however,
many volunteering initiatives still suffer from poor coordination,
limited communication, and lack of recognition for volunteer
contributions. Traditional volunteer management platforms often
provide basic event listings but fail to deliver personalized engage-
ment, transparent evaluation, and efficient collaboration between
volunteers and organizers. This paper presents VolHub, an
intelligent mobile-based Volunteer Management System designed
to enhance volunteer participation, improve v-match, and foster
long-term engagement through advanced digital features.VolHub
enables volunteers to create secure profiles showcasing their
skills, interests, and experience, while organizations can publish
detailed event announcements with clear requirements. Building
upon existing volunteer management frameworks such as V-
Vibe, the proposed system introduces several novel enhancements.
A personalized recommendation system suggests suitable events
based on volunteer profiles, participation history, and earned
certificates. Performance ratings submitted by organizers after
events contribute to a transparent volunteer reputation system.
To motivate beginners, a starter badge mechanism is introduced
for first-time volunteers, encouraging early participation.The
system supports both paid and unpaid events, making it suitable
for professionals seeking compensation as well as students and
beginners aiming to gain experience. Integrated real-time chat,
collaborative tools, and an interactive calendar improve coordina-
tion and scheduling. Gamification elements such as leaderboards,
likes, and notifications further enhance engagement. VolHub is
powered by Supabase services to ensure secure authentication,
real-time data synchronization, and scalability. Experimental
evaluation and user feedback indicate improved usability, com-
munication efficiency, and volunteer motivation, demonstrating
VolHub’s effectiveness as a comprehensive digital solution for
modern volunteer management.

Index Terms—Volunteer Management System, v-vibe, v-match,
Gamification, Supabase
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I. INTRODUCTION

Volunteering plays an essential role in social development
by enabling individuals and organizations to collaborate for
social, educational, and humanitarian causes. Despite the in-
creasing interest in volunteering, many initiatives face chal-
lenges such as poor coordination, unclear event information,
limited communication between stakeholders, and lack of
proper recognition for volunteer contributions. These issues
often lead to reduced participation, inefficient event execution,
and low volunteer retention.

Traditional volunteer management approaches rely heavily
on manual coordination or basic digital platforms that of-
fer limited functionality. While some mobile-based Volunteer
Management Systems (VMS) provide event listings and vol-
unteer registration, they often lack personalized engagement,
transparent performance evaluation, and real-time collabora-
tion features. As a result, volunteers struggle to find opportuni-
ties aligned with their skills and interests, while organizations
find it difficult to manage and motivate participants effectively.

Recent advancements in mobile technologies, cloud-based
platforms, and real-time databases have opened new possi-
bilities for developing intelligent volunteer management solu-
tions. Features such as personalized recommendations, gam-
ification, instant notifications, and performance analytics can
significantly enhance volunteer engagement and organizational
efficiency. However, most existing systems do not integrate
these capabilities into a unified platform.

To address these limitations, this paper presents VolHub,
a smart mobile-based volunteer management system designed
to improve coordination, engagement, and transparency within
volunteer communities. Building upon existing volunteer man-
agement frameworks, VolHub introduces intelligent event
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matching, structured performance reviews, real-time commu-
nication tools, and gamified incentives. The proposed sys-
tem aims to transform volunteering into a more organized,
rewarding, and impactful experience for both volunteers and
organizations.

II. RELATED WORK

Volunteer management systems have evolved significantly
over the past decade with the adoption of web and mo-
bile technologies. Early platforms primarily focused on list-
ing volunteer opportunities and maintaining basic volunteer
databases. Although these systems improved accessibility, they
lacked real-time interaction and personalization, limiting their
effectiveness in dynamic volunteering environments.

Several mobile-based volunteer management applications
have been proposed to address these challenges. Systems such
as Volunteer-Match and similar platforms enable volunteers to
search for events based on location or interest. However, these
platforms often lack advanced features such as performance
tracking, intelligent recommendations, and collaborative com-
munication tools.

The V-Vibe volunteer management system introduced a
mobile-based solution incorporating event posting, volunteer
profiles, leaderboards, and Firebase-based real-time synchro-
nization. While V-Vibe successfully improved engagement
through gamification and real-time updates, it primarily fo-
cused on visibility and interaction metrics without deeper
personalization or structured evaluation mechanisms.

Recent studies emphasize the importance of gamification,
recommendation system, and transparent performance assess-
ment in sustaining volunteer motivation. Cloud platforms such
as Supabase have proven effective for scalable, real-time
applications due to their support for authentication, database
synchronization, and notification services. However, limited
research has explored the holistic integration of these features
in volunteer management systems.

In contrast, the proposed VolHub system builds upon these
existing approaches by introducing personalized event recom-
mendations, paid and unpaid event support, performance-based
ratings, and real-time collaboration features. By combining
these capabilities into a single platform, VolHub addresses the
shortcomings of existing systems and enhances both volunteer
engagement and organizational efficiency. To further high-
light the technical and functional differences between existing
volunteer management systems and the proposed VolHub
platform, Table I presents a comparative benchmarking of key
features across representative systems.

TABLE I
COMPARATIVE BENCHMARKING OF VOLHUB WITH EXISTING SYSTEMS

V-Vibe
Native Android
Firebase

VolunteerMatch
Web / Native
Traditional DB
Session-based Rules-based
Basic Filtering Limited Matching
Limited Yes
Limited No

Feature

Framework

Backend

Security

Recommendation
Real-time Communication
Volunteer Accountability

VolHub (Ours)
Flutter
(PostgreSQL)
Row Level Security
d Hybrid Model
Yes (Supabase)
Two-way Rating

Q T
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As shown in Table I, VolHub integrates modern mobile
development frameworks, a relational cloud backend, struc-
tured evaluation mechanisms, and hybrid recommendation ca-
pabilities within a single platform. These features collectively
enable improved volunteer coordination, transparency, and sys-
tem scalability compared with earlier volunteer management
systems.

III. PROPOSED SYSTEM

The proposed system, named VolHub, is a mobile-based
volunteer management platform designed to enable efficient
coordination between volunteers, organizers, and managers.
The system focuses on improving engagement, transparency,
and communication through intelligent features and real-time
interaction. VolHub supports multiple user roles, including
volunteers, organizers, managers, and administrators, each
with role-specific functionalities.

VolHub enables volunteers to create secure profiles that in-
clude personal details, skills, interests, experience, and earned
certificates. Organizations can register and post detailed event
announcements specifying requirements such as location, time,
skills needed, and whether the event is paid or unpaid. Based
on volunteer profiles and participation history, the system
provides personalized event recommendations, helping users
identify suitable opportunities more efficiently.

Managers play a supervisory role within the platform by
coordinating volunteer teams and assisting organizers in man-
aging event activities. They monitor volunteer participation,
help assign responsibilities during events, and ensure smooth
communication between volunteers and organizers. Managers
also contribute to evaluating volunteer performance and main-
taining effective event coordination.

A key feature of the proposed system is its performance
evaluation mechanism. After completing an event, organizers
and managers can submit performance reviews and ratings for
volunteers. These ratings contribute to a transparent volunteer
reputation system, which helps organizations make informed
decisions for future events. To encourage new participants,
VolHub introduces a starter badge for first-time volunteers,
promoting early involvement even among users with limited
experience.

The system also incorporates real-time communication
tools, including event-specific chat and group collaboration
features, enabling direct interaction between volunteers, orga-
nizers, and managers. An interactive calendar allows users to
manage confirmed and upcoming events efficiently. Gamifi-
cation elements such as leaderboards, likes, and notifications
further enhance user engagement.

Overall, VolHub integrates intelligent matching, perfor-
mance tracking, collaboration, and gamification into a unified
mobile platform, offering a comprehensive solution for modern
volunteer management.

IV. METHODOLOGY

This section describes the detailed methodology adopted for
the design and implementation of the proposed VolHub sys-
tem. The system follows a modular and scalable approach to
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ensure efficient volunteer management, real-time interaction,
and secure data handling.

A. Overall System Architecture

VolHub is designed using a client—server architecture where
the mobile application, developed using the Flutter framework
within Android Studio, acts as the client. Flutter’s reactive
framework allows for a high-performance, cross-platform user
interface that interfaces seamlessly with the backend services.
Supabase is employed as the backend platform, providing an
open-source Firebase alternative built on top of a PostgreSQL
relational database.

To address critical requirements for data security and system
scalability, the architecture moves away from document-based
NoSQL systems in favor of PostgreSQL’s relational model.
This ensures high data integrity through strict foreign key con-
straints and structured schemas, which are vital for matching
complex volunteer profiles with specific event requirements.

Security is enforced at the database level using Row Level
Security (RLS). This ensures that role-based access control
(RBAC) is hardcoded into the database policies rather than
relying solely on application-side logic. For example, RLS
policies are configured so that only the *Organizer’ who cre-
ated an event has permission to modify its details, while *Vol-
unteers’ are restricted to read-only access for event descrip-
tions and write-access only for their own profiles. Supabase
Authentication manages secure user sessions using JSON Web
Tokens (JWT) for every request, preventing unauthorized data
exposure and ensuring secure communication between the
Flutter client and the database.

B. User Profile and Event Management Module

Volunteers can create and manage detailed profiles contain-
ing personal information, skills, areas of interest, experience
level, and certificates earned through participation. These
profiles enable the system to match volunteers with suitable
volunteering opportunities based on their qualifications and
interests.

Organizers are provided with interfaces to create and man-
age event listings specifying event type, required skills, du-
ration, location, and whether the event is paid or unpaid.
They can review volunteer registrations and coordinate event
preparation through the platform.

Managers assist organizers in supervising volunteer teams
and coordinating event activities. They monitor volunteer
participation, help manage event assignments, and support
communication between organizers and volunteers to ensure
smooth execution of events.

This structured data representation enables efficient filtering
and retrieval of information, ensuring clarity and transparency
for volunteers, organizers, and managers within the platform.

C. Role-Based Access Control

VolHub implements a role-based access control (RBAC)
mechanism to ensure that different categories of users inter-
act with the system according to their responsibilities. The
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platform defines four primary roles: volunteers, organizers,
managers, and administrators.

Volunteers can create personal profiles, browse available
events, register for volunteering opportunities, and communi-
cate with organizers through the integrated messaging system.
They are also able to track their participation history, ratings,
and feedback received from event organizers.

Organizers are responsible for creating event requests, defin-
ing event requirements, and coordinating volunteer participa-
tion. They can review volunteer applications and collaborate
with managers to ensure that events are properly organized
and staffed.

Managers act as intermediaries between organizers and
volunteers. They supervise event execution, coordinate volun-
teer teams, and monitor volunteer participation during events.
Managers can also evaluate volunteer performance through the
structured rating and review system after the completion of an
event.

Administrators oversee the overall operation of the platform,
ensuring data integrity, resolving disputes, and monitoring
system activity. This hierarchical role structure ensures secure
and efficient management of volunteering activities while
preventing unauthorized access to sensitive information.

D. Personalized Recommendation System

VolHub incorporates a hybrid recommendation system to
improve the relevance of suggested opportunities for vol-
unteers, organizers, and managers. Hybrid recommendation
combines multiple recommendation strategies to utilize dif-
ferent types of user information and produce more accurate
suggestions. In VolHub, recommendations are generated us-
ing a combination of content-based filtering and rule-based
experience analysis, allowing the system to consider both user
attributes and historical participation behavior.

For volunteers, the system analyzes profile attributes such
as skills, interests, uploaded certificates, experience level,
performance ratings, and reviews provided by organizers and
managers. New volunteers with little or no experience are
initially recommended entry-level events that require minimal
experience but match their skills and interests. As volunteers
participate in events and accumulate certificates and positive
performance ratings, the system gradually recommends more
advanced events aligned with their demonstrated experience
and participation history. This progression ensures that vol-
unteers gain experience while continuously receiving relevant
opportunities. For experienced volunteers, recommendations
are generated by matching skills, interests, certifications, past
ratings, and feedback with event requirements. Events that
closely match these attributes are prioritized, allowing or-
ganizers to engage volunteers with proven capabilities and
reliability.

The recommendation system also supports cross-role rec-
ommendations within the platform. Managers who supervise
event teams are recommended suitable volunteers based on
volunteer performance indicators such as skills, certifications,
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reviews, ratings, and ranking scores among registered vol-
unteers. Similarly, organizers can discover reliable managers
based on manager ratings, reviews from organizers and volun-
teers, number of volunteers successfully coordinated, and the
number of events managed.

By combining multiple data sources and recommendation
strategies, the hybrid model improves the accuracy and fairness
of the matching process. This approach helps ensure that in-
experienced volunteers receive opportunities to develop skills
while experienced participants are matched with events that
align with their expertise. In future work, this hybrid frame-
work can be extended with machine learning techniques such
as collaborative filtering and behavioral analytics to further
enhance recommendation accuracy as the system accumulates
larger datasets.

1) Volunteer—Event Matching Score: To provide a more
structured ranking of recommended events, VolHub computes
a weighted matching score between volunteer profiles and
event requirements. The matching score evaluates multiple at-
tributes including skills, interests, experience, and performance
ratings.

The overall matching score is calculated as:

MatchingScore = wy X SkillMatch
+ we X InterestMatch
+ w3 X RatingScore
+ wy X ExperienceScore

where:

o SkillMatch represents the proportion of required skills
that match the volunteer’s listed skills.

o InterestMatch measures similarity between the volun-
teer’s interests and the event category.

e RatingScore is the normalized average rating received
by the volunteer from previous events.

o FEuxperienceScore represents the number of successfully
completed events by the volunteer relative to a predefined
experience threshold.

The weights wi, ws, ws, and wy represent the importance

assigned to each factor and satisfy:

w1+ we +wg +wy =1

Events with higher matching scores are ranked higher in
the recommendation list presented to volunteers. This scoring
mechanism ensures that recommendations consider both user
preferences and demonstrated performance within the plat-
form.

E. Security and Access Control

Security is an important aspect of digital volunteer man-
agement platforms, particularly when handling personal user
data and participation records. The VolHub system implements
secure authentication and role-based access control to ensure
that users can only access functionalities appropriate to their
roles.
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Volunteers, Organizers, and Managers are assigned different
levels of system permissions. For instance, organizers can
create create events, this event is accepted and handled by
the managers, while volunteers can browse opportunities and
register for participation . Sensitive user data is stored securely
within the backend database, and secure communication pro-
tocols are used for interactions between the mobile application
and the server.

These security measures ensure data confidentiality, in-
tegrity, and system reliability, which are essential for main-
taining trust among platform users.

F. System Scalability

The VolHub system is designed with scalability considera-
tions to support a growing number of users and events. The
backend infrastructure utilizes a cloud-based architecture, en-
abling the system to handle multiple concurrent user requests
efficiently.

By separating the mobile interface from backend services,
the platform can scale independently based on user demand.
This modular architecture ensures that additional resources
can be allocated when the number of users increases. Future
improvements may include load balancing mechanisms, dis-
tributed databases, and caching strategies to further enhance
system performance in large-scale deployments

G. Communication and Collaboration Module

Effective communication is enabled through real-time chat
and collaboration features integrated within the application.
Event-specific chat rooms allow volunteers, organizers and
managers to exchange messages, share updates, and resolve
queries instantly. Supabase ensures low-latency message de-
livery and synchronization across devices.

This module significantly reduces coordination delays and
enhances event execution efficiency.

H. Gamification and Engagement Features

VolHub integrates gamification elements such as leader-
boards, likes, badges, and real-time notifications to enhance
user engagement. A starter badge is awarded to first-time
volunteers to encourage initial participation. Leaderboards
display top contributors based on participation and ratings,
fostering healthy competition within the volunteer community.

V. RESULTS AND DISCUSSION
A. System Performance Evaluation

To evaluate the performance of the VolHub platform, several
quantitative metrics were measured during prototype testing.
The experiments were conducted using the deployed mobile
application connected to the Supabase backend. A total of
seven registered users participated in the initial system evalu-
ation.

The average authentication response time was measured
during login and logout operations. The system required
approximately 7 seconds for successful login and around 2
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seconds for logout, including authentication verification, token
generation, and synchronization with the Supabase backend.

The real-time chat functionality was also evaluated to mea-
sure communication latency. Experimental results showed that
sending a chat message required approximately 1 second,
while the average message delivery time to the receiver
was around 2 seconds. These results demonstrate that the
Supabase-based real-time messaging infrastructure provides
efficient communication with minimal delay.

Although the evaluation involved a limited number of users
due to the prototype stage of the system, the observed response
times indicate that the proposed architecture is capable of
supporting real-time interaction and event coordination.

B. User Experience and Functional Evaluation

The VolHub system was further evaluated through func-
tional testing involving volunteers and organizers. Various
scenarios such as event creation, volunteer onboarding, real-
time communication, and performance evaluation were tested
to assess system effectiveness.

The hybrid recommendation system improved event discov-
ery efficiency by helping volunteers identify suitable oppor-
tunities based on their skills, interests, certifications, ratings,
and reviews. New volunteers were initially recommended
entry-level events that required minimal experience, while
experienced volunteers received suggestions aligned with their
accumulated participation history and certificates.

Gamification features such as leaderboards and badges posi-
tively influenced volunteer motivation, particularly among new
users. The starter badge mechanism successfully encouraged
first-time participation, while experienced volunteers remained
engaged through ranking and recognition mechanisms.

Real-time chat functionality improved coordination by en-
abling instant communication between volunteers, organizers,
and managers. Supabase-based synchronization ensured con-
sistent system performance even with multiple users interact-
ing with the platform simultaneously.

However, the system’s performance depends on stable in-
ternet connectivity, and the recommendation accuracy can
be further improved as the platform collects larger datasets.
Overall, the results demonstrate that VolHub improves engage-
ment, coordination, and transparency in volunteer management
compared to traditional approaches.

C. Performance Evaluation and User Study of VolHub

To evaluate the usability and effectiveness of the proposed
system, a preliminary user study was conducted involving 20
participants, including volunteers, managers, and organizers.
Participants interacted with the system by creating profiles,
browsing events, registering for volunteering opportunities,
and communicating through the integrated messaging feature.

The evaluation was conducted using a five-point Likert scale
questionnaire to measure user satisfaction, recommendation
usefulness, and system usability. Responses were aggregated
and converted into percentage scores to provide quantitative
insights into overall user perception of the platform.
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To provide basic statistical interpretation, the Likert-scale
responses were further aggregated using mean score analysis
across all participants. The mean values were normalized and
expressed as percentage scores to allow easier comparison
between different evaluation metrics.

The evaluation also considered system responsiveness and
effectiveness in matching volunteers with suitable events.

TABLE II
PERFORMANCE AND USER STUDY RESULTS OF VOLHUB
Metric Result
Average response time 1.7 seconds
Successful event registration rate 92%
Overall user satisfaction 88%
Recommendation usefulness 81%

The results indicate that the VolHub system significantly
improves coordination between volunteers and organizers.
Participants reported that the event recommendation feature
helped them identify suitable volunteering opportunities more
quickly, while the integrated chat system simplified commu-
nication during event preparation.

VI. CONCLUSION AND FUTURE WORK

This paper presented VolHub, a mobile-based volunteer
management system aimed at improving coordination between
volunteers ,event managers and organizers. The platform in-
tegrates multiple functionalities including volunteer profiling,
event recommendations, real-time communication, and a struc-
tured rating system to enhance engagement and transparency.

Experimental evaluation through user testing demonstrated
improved usability, efficient event coordination, and posi-
tive user feedback. By combining intelligent recommendation
mechanisms with engagement-driven features such as badges
and certificates, VolHub provides a comprehensive solution for
digital volunteer management.

As future work, the system can be enhanced by incorporat-
ing machine learning algorithms to improve recommendation
accuracy and volunteer profiling. Multilingual support can be
added to increase accessibility across diverse user groups.
Advanced analytics dashboards for organizations and Al-based
sentiment analysis of feedback can further strengthen decision-
making and volunteer engagement.Enhancing system scalabil-
ity, and expanding the platform to support larger volunteer
networks and diverse event categories. These enhancements
will enable VolHub to scale effectively and support large-scale
volunteering ecosystems.
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