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Abstract- The Educational Event Collaboration and
Recommendation System is a smart mobile-based platform
designed to enhance educational and collaborative event
participation through intelligent recommendation and
trust-based collaboration mechanisms. Traditional event
management systems primarily rely on basic filtering
techniques such as category and location, often resulting
in less relevant event suggestions and limited user
engagement. The proposed system addresses these
limitations by integrating advanced recommendation
techniques, including Jaccard Similarity for skill-to-event
matching, Bayesian Rating for fair user evaluation, and a
Trust Score Model based on user participation history,
ratings, and sentiment analysis. The system enables users
to register, create detailed profiles with skill tags, browse
and manage events, submit join requests, communicate
through real-time group chats, and provide post-event
feedback. Event organizers can efficiently manage event
participation through controlled approval workflows and
capacity validation. Developed using Flutter for the
frontend and Firebase services such as Authentication,
Cloud Firestore, Cloud Functions, and Cloud Messaging
for the backend, the system ensures secure access, real-
time synchronization, scalability, and high performance.
By combining intelligent recommendations, trust
evaluation, and collaborative communication features, the
platform improves event discovery, promotes meaningful
collaborations, and enhances the overall learning and
networking experience for users. The proposed solution
provides a scalable, reliable, and research-driven
framework for modern educational event management
and collaboration.
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L. INTRODUCTION

The rapid growth of digital learning platforms and
collaborative educational activities has increased the
demand for intelligent event management systems that can
efficiently connect users with relevant opportunities.
Traditional event platforms primarily focus on basic event
listing and filtering mechanisms based on categories, dates,
or locations. However, these approaches often fail to provide
personalized recommendations and do not adequately
support collaboration among participants with similar
interests and skills. As a result, users may experience
difficulty in discovering suitable events, while organizers
may struggle to attract the most appropriate participants for
their programs [1].
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Recent advancements in recommender systems, cloud
computing, and mobile application development have
enabled the creation of intelligent platforms capable of
delivering personalized user experiences. Recommendation
systems have become an essential component of modern
applications by analyzing user preferences, behavior, and
historical interactions to suggest relevant content and
opportunities.  In  educational and  collaborative
environments, recommendation mechanisms can
significantly improve user engagement by matching
participants with events that align with their skills, interests,
and professional goals [2].

The Educational Event Collaboration and Recommendation
System is proposed as a smart mobile-based platform that
combines event management, collaboration support, trust
evaluation, and recommendation technologies within a
unified environment. The system enables users to create
profiles, specify skill tags, browse available events, submit
participation requests, communicate through real-time group
chats, and provide feedback after event completion. Event
organizers can efficiently manage events, review
participation requests, monitor event capacity, and interact
with participants through integrated communication
features. This approach facilitates structured collaboration
and enhances the overall learning experience [3].

A key feature of the proposed system is its intelligent
recommendation engine, which utilizes Jaccard Similarity to
measure the relevance between user skills and event
requirements, Bayesian Rating techniques to provide fair
and reliable user evaluation, and a Trust Score Model to
assess participant credibility based on ratings, participation
history, and feedback sentiment. By integrating these
techniques, the system generates personalized event
recommendations that improve matching accuracy and
increase the likelihood of successful collaborations. The
recommendation framework also addresses common
limitations of traditional systems by considering both user
interests and trustworthiness during the recommendation
process [4].

The system is implemented using Flutter for cross-platform
mobile application development and Firebase services for
backend functionality, including Authentication, Cloud
Firestore, Cloud Functions, and Firebase Cloud Messaging.
This technology stack provides secure user management,
real-time data synchronization, scalable cloud storage, and
efficient notification delivery. The proposed solution aims to
create a reliable, scalable, and intelligent platform that
promotes meaningful educational collaboration, improves
event participation quality, and supports modern digital
learning communities. Through the integration of
recommendation  algorithms, trust-based evaluation
mechanisms, and real-time communication features, the
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system contributes to the advancement of smart educational
event management systems [5].

IL. LITERATURE REVIEW

The development of intelligent event management and
recommendation systems has attracted significant attention
from researchers due to the increasing demand for
personalized digital services and collaborative learning
environments. Traditional event management systems
primarily focus on event scheduling, registration, and basic
information dissemination. While these systems simplify
event organization, they often lack mechanisms for
intelligent participant matching, trust evaluation, and
personalized recommendations. Consequently, users may
encounter difficulties in identifying events that align with
their interests, skills, and professional objectives, leading to
reduced participation and collaboration effectiveness [6].

Database technologies play a crucial role in the design and
implementation of modern event management systems.
Research in database management emphasizes the
importance of structured data storage, integrity constraints,
normalization, and efficient query processing for large-scale
applications. Relational and NoSQL databases have been
widely adopted to manage user profiles, event information,
communication records, and recommendation-related data.
Cloud-based database solutions further enhance scalability
and real-time synchronization, making them suitable for
collaborative applications with dynamic user interactions

[7].

The emergence of recommender systems has transformed
the way users discover relevant content across various
domains, including e-commerce, social networking,
education, and event management. Studies on
recommendation technologies highlight the effectiveness of
content-based filtering, collaborative filtering, and hybrid
recommendation approaches. Content-based methods
analyze user interests and item attributes, while
collaborative filtering techniques utilize user behavior and
preference patterns. Hybrid models combine multiple
recommendation strategies to improve accuracy, reduce
cold-start problems, and provide more reliable
recommendations in complex environments [8].

Trust and reputation systems have become important
components of collaborative platforms. Researchers have
demonstrated that user ratings and reputation mechanisms
contribute significantly to decision-making processes in
online communities. Trust-based recommendation models
improve recommendation quality by considering participant
reliability and historical performance in addition to user
preferences. Such approaches help establish safer and more
productive collaborative environments by reducing the
impact of unreliable participants and encouraging positive
user behavior [9].

Recent  studies have also explored advanced
recommendation techniques based on machine learning,
similarity measures, and matrix factorization models. Item-
based collaborative filtering and matrix factorization
algorithms have demonstrated strong performance in
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identifying hidden relationships between users and items.
These techniques enhance recommendation accuracy by
learning patterns from historical interactions and generating
personalized suggestions. The integration of similarity
metrics, trust models, and collaborative filtering approaches
provides a robust foundation for developing intelligent event
recommendation systems capable of supporting educational
collaboration and participant engagement [10].

Based on the reviewed literature, it is evident that existing
systems provide valuable contributions in areas such as
event management, recommendation technologies, database
design, and trust evaluation. However, limited research has
focused on integrating intelligent recommendation
mechanisms, trust-based collaboration, real-time
communication, and educational event management within a
single platform. The proposed Educational Event
Collaboration and Recommendation System addresses this
research gap by combining recommendation algorithms,
trust score computation, participant evaluation, and
collaborative communication features into a unified cloud-
based mobile application framework.

II1. KEY FINDINGS

The literature review and system analysis conducted for the
Educational Event Collaboration and Recommendation
System revealed several important findings regarding event
management, recommendation  technologies, trust
evaluation, and collaborative learning platforms. These
findings highlight the limitations of existing systems and
justify the development of the proposed intelligent
recommendation-based collaboration platform.

A. Limitations of Traditional Event Management
Systems

Existing event management platforms primarily focus on
event creation, registration, scheduling, and information
sharing. Most systems rely on manual searching and
category-based filtering mechanisms, which often fail to
provide personalized recommendations. Users frequently
encounter difficulties in discovering events that match their
interests, skills, and learning objectives. This limitation
reduces user engagement and decreases the effectiveness of
educational collaborations [11].

B. Importance of Intelligent Recommendation Systems
Research findings indicate that recommendation systems
significantly improve user experience by providing
personalized suggestions based on user preferences and
historical  interactions.  Intelligent = recommendation
techniques help users identify relevant opportunities while
reducing information overload. The adoption of
recommendation algorithms in educational platforms can
increase participation rates and improve collaboration
quality by connecting users with suitable events and
activities [12].
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C. Need for Fair and Reliable User Evaluation

A major challenge in collaborative environments is the
accurate assessment of participant reliability. Traditional
rating systems may produce biased results, particularly when
users receive only a small number of ratings. Bayesian rating
approaches have been identified as effective solutions for
generating fair and stable evaluations by considering both
individual ratings and overall system averages. This ensures
more reliable participant assessment and improves trust
within the platform [13].

D. Effectiveness of Collaborative Filtering Techniques
Studies show that collaborative filtering methods are widely
used for recommendation generation due to their ability to
identify relationships among users and items. Item-based
collaborative  filtering techniques provide accurate
recommendations by analyzing interaction patterns and
similarities between users and events. These techniques
contribute to improved recommendation precision and
enhanced user satisfaction in large-scale systems [14].

E. Role of Advanced Recommendation Models

Research on modern recommendation systems demonstrates
that matrix factorization and hybrid recommendation
approaches achieve higher accuracy than traditional
methods. These techniques can discover hidden patterns
within user behavior data and generate highly personalized
recommendations. Combining similarity-based matching,
trust evaluation, and collaborative filtering creates a more
effective recommendation framework capable of supporting
educational collaboration and participant engagement [15].

F. Need for Trust-Based Collaboration Mechanisms
Another significant finding is the growing importance of
trust and reputation systems in online communities. Users
are more likely to participate in events and collaborative
activities when reliable trust indicators are available. Trust-
based recommendation models improve collaboration
quality by encouraging responsible behavior, rewarding
active participation, and reducing the influence of unreliable
users.

G. Importance of Real-Time Communication

Effective collaboration requires efficient communication
among participants and organizers. Real-time messaging
systems improve coordination, information sharing, and
participant engagement. Integration of chat functionality
within event management platforms enhances collaboration
outcomes and supports continuous interaction before,
during, and after event completion.

H. Need for an Integrated Solution
The review revealed that most existing platforms address
only specific aspects such as event management,
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recommendation services, or communication tools
independently. Very few systems combine intelligent
recommendations, trust evaluation, event management, and
real-time collaboration within a single platform. This creates
an opportunity for developing a unified system capable of

addressing all these requirements simultaneously.
Iv. PROPOSED SYSTEM ARCHITECTURE

The proposed Educational Event Collaboration and
Recommendation System follows a cloud-based Client—
Server Architecture combined with a Layered Architectural
Model to ensure scalability, maintainability, security, and
efficient real-time communication. The architecture is
designed to support intelligent event recommendations,
trust-based collaboration, event management, and user
interaction through a structured separation of presentation,
business logic, and data management layers. This
architectural approach enables the system to handle multiple
users simultaneously while maintaining high performance
and reliability. Modern software engineering principles
emphasize modular and layered architectures as effective
solutions for developing scalable and maintainable
applications, making this approach suitable for the proposed
system [16].

Educational Event Collat ion and R dation System
System Architecture

CLENT LavER 'BACKEND LAYER (Firsbase Secvices]

@?ﬁ"::im: ‘ d‘})““‘" ‘f

DATABASE / STORAGE
loud Feestore]

e v

Fig 1. System Architecture Diagram

At the Presentation Layer, the system utilizes Flutter to
develop a cross-platform mobile application capable of
running on Android and iOS devices. This layer provides the
user interface through which participants and organizers
interact with the system. It includes modules for user
registration and login, profile management, event browsing,
event creation, join request submission, recommendation
display, real-time chat, and participant rating. The user
interface is designed to be responsive, intuitive, and user-
friendly, ensuring seamless interaction and improved user
experience. The Presentation Layer communicates with
backend services through Firebase SDKs and secure API
calls, allowing users to access system functionality without
directly interacting with the underlying infrastructure [17].
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The Business Logic Layer serves as the core processing unit
of the system and implements all major functionalities
required for intelligent collaboration and recommendation.
This layer includes the Recommendation Engine, Trust
Score Manager, Join Request Controller, Event
Management Controller, Rating Processor, and Notification
Handler. The Recommendation Engine computes
personalized event suggestions using Jaccard Similarity for
skill matching, Bayesian Rating for fair participant
evaluation, and Trust Score calculations based on
participation history and feedback. The business layer also
validates join requests, enforces event capacity constraints,
processes participant ratings, and manages event lifecycle
transitions. By isolating business rules from the presentation
layer, the architecture enhances modularity and simplifies
future maintenance and feature expansion [18].

The Data Layer is implemented using Firebase services,
including Firebase Authentication, Cloud Firestore, Firebase
Cloud Functions, and Firebase Cloud Messaging. Firebase
Authentication provides secure user identity management
and session control. Cloud Firestore stores application data
such as user profiles, events, join requests, ratings, chats,
messages, and notifications in a scalable NoSQL database
environment. Firebase Cloud Functions execute server-side
operations such as trust score computation, recommendation
processing, and validation logic. Firebase Cloud Messaging
delivers real-time notifications regarding event updates, join
request decisions, and communication alerts. The cloud-
based infrastructure ensures high availability, automatic
scaling, secure data access, and efficient synchronization
across connected devices [19].

The interaction flow within the architecture begins when a
user performs an action through the mobile application. The
request is transmitted to Firebase backend services, where
the corresponding business logic is executed. Firestore
retrieves or updates the required data, and the processed
results are returned to the application interface. For
recommendation generation, the system retrieves user skill
tags, event metadata, rating information, and trust
parameters from the database. The Recommendation Engine
then computes recommendation scores and returns a ranked
list of relevant events to the user. Similarly, when chat
messages are sent, Firestore real-time listeners instantly
synchronize updates across all connected participants,
ensuring effective communication and collaboration [20].

V. RESULT & DISCUSSION

The implementation of the Educational Event Collaboration
and Recommendation System successfully demonstrates the
integration of event management, intelligent
recommendation, trust evaluation, and real-time
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communication within a unified mobile application
platform. The system was developed using Flutter and
Firebase technologies and tested across various functional
scenarios, including user registration, event creation,
participation management, recommendation generation,
chat communication, and participant evaluation. The
obtained results indicate that the proposed system effectively
addresses the limitations of traditional event management
platforms by providing personalized recommendations and
supporting trust-based collaboration among users [21].

The authentication module performed efficiently during
testing by enabling secure user registration, login, and
profile management. Firebase Authentication successfully
handled user identity verification and session management,
ensuring that only authorized users could access system
resources. User profile information, including skill tags and
participation statistics, was stored and retrieved accurately
from the Firestore database. The integration between
authentication  services and database  operations
demonstrated reliable performance and secure access control
throughout the application lifecycle [22].

The event management functionality produced satisfactory
results by allowing organizers to create, update, and manage
educational events while enforcing predefined capacity
constraints. Users were able to browse available events, view
event details, and submit participation requests without
difficulty. The join request workflow effectively maintained
event integrity by ensuring that only authorized organizers
could approve or reject requests. Capacity validation
mechanisms prevented event overbooking, thereby
maintaining consistency and supporting controlled
collaboration. The results confirm that the event
management module successfully fulfills the functional
requirements defined during system analysis and design.

The recommendation engine generated personalized event
suggestions by analyzing user skill tags, trust parameters,
and rating information. The implementation of Jaccard
Similarity enabled accurate matching between user skills
and event requirements, while Bayesian Rating contributed
to fair participant evaluation. The Trust Score Model
incorporated participation history, ratings, and sentiment-
related attributes to improve recommendation quality.
Testing  results indicated that users received
recommendations that closely matched their interests and
expertise, thereby increasing the likelihood of meaningful
participation and successful collaboration. The hybrid
recommendation  approach  demonstrated improved
relevance compared to traditional category-based filtering
methods.

https://grhet.org/paper/68

www.grhet.org



The real-time chat module also exhibited effective
performance during evaluation. Event participants were able
to exchange messages instantly through event-specific chat
rooms. Firestore real-time synchronization ensured
immediate message delivery and retrieval without noticeable
delays. The communication system enhanced collaboration
by enabling participants and organizers to coordinate
activities, share information, and discuss event-related
topics within a centralized environment. The integration of
communication features significantly improved user
engagement and collaboration effectiveness.

The rating and trust evaluation mechanisms generated
reliable assessments of participant performance after event
completion. Users were able to submit ratings and feedback,
which contributed to Bayesian score calculations and trust
score updates. The incorporation of trust metrics helped
identify reliable participants and promoted positive user
behavior within the platform. The results demonstrate that
trust-based evaluation can enhance recommendation
accuracy and create a more dependable collaboration
environment. Furthermore, the use of Bayesian techniques
reduced the impact of rating bias and ensured fair evaluation
for users with limited rating histories [23].

From a scalability perspective, the cloud-based architecture
successfully supported data storage, retrieval, and
synchronization through Firebase services. The use of Cloud
Firestore enabled efficient handling of user profiles, event
information, chat messages, and recommendation-related
data. Firebase Cloud Messaging effectively delivered
notifications regarding join request decisions and event
updates. The distributed architecture  minimized
infrastructure management requirements while ensuring
high availability and real-time responsiveness [24].

The overall performance evaluation indicates that the
Educational Event Collaboration and Recommendation
System achieves its primary objectives of improving event
discovery, facilitating collaboration, and providing
intelligent = recommendations. = The integration of
recommendation algorithms, trust-based evaluation, event
management, and communication features creates a
comprehensive platform capable of supporting educational
communities and collaborative learning environments. The
results validate the feasibility and effectiveness of the
proposed approach while demonstrating its potential for
future enhancements, including advanced machine learning-
based recommendation models, predictive analytics, and
large-scale deployment scenarios [25].

VL FUTURE SCOPE
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The Educational Event Collaboration and Recommendation
System provides a strong foundation for intelligent event
management and collaborative learning. Although the
current implementation successfully integrates
recommendation algorithms, trust evaluation, event
management, and real-time communication, several
enhancements can be incorporated in future versions to
improve system intelligence, usability, scalability, and
overall effectiveness. The following future developments are
proposed:

A. Integration of Machine Learning-Based
Recommendation Models

The current recommendation engine utilizes Jaccard
Similarity, Bayesian Rating, and Trust Score calculations. In
future versions, advanced Machine Learning and Artificial
Intelligence techniques such as Collaborative Filtering,
Neural Networks, and Deep Learning models can be
integrated to provide more accurate and adaptive
recommendations based on user behavior and interaction
history.

B. Natural Language Processing for Semantic Matching
Future enhancements may include Natural Language
Processing (NLP) techniques to analyze event descriptions,
user interests, and feedback comments. Semantic analysis
can improve recommendation accuracy by understanding
contextual relationships between user preferences and event
content rather than relying solely on tag matching.

C. Advanced Sentiment Analysis

The current system considers sentiment score as a trust
parameter. Future implementations can incorporate
sophisticated sentiment analysis models capable of
evaluating user reviews, comments, and feedback more
accurately. This will strengthen trust score computation and
improve participant evaluation mechanisms.

D. Multi-Platform Deployment

Although the proposed system is designed primarily for
mobile devices, future versions can support web-based and
desktop applications. Multi-platform deployment will
enable broader accessibility and allow users to participate in
educational events from different devices and operating
environments.

E. Location-Based Recommendation Services

Future systems can integrate Geographic Information
System (GIS) technologies and location-aware services.
This enhancement will enable the recommendation engine to
prioritize nearby events and provide location-based
suggestions, thereby improving user convenience and
participation opportunities.

F. Analytics and Reporting Dashboard

An advanced analytics module can be introduced for
organizers and administrators. The dashboard may provide
insights such as participation trends, event success rates, user
engagement statistics, recommendation effectiveness, trust
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score distribution, and collaboration performance metrics to
support data-driven decision making.

VIL CONCLUSION

The Educational Event Collaboration and Recommendation
System was developed to address the limitations of
traditional event management platforms by integrating
intelligent = recommendation  techniques, trust-based
collaboration mechanisms, and real-time communication
features within a unified mobile application environment.
The system successfully combines event management,
participant evaluation, recommendation generation, and
collaborative interaction to create a comprehensive platform
that supports educational and professional learning
communities.

The proposed system enables users to create and manage
profiles, browse and participate in educational events,
communicate through event-based chat rooms, and provide
feedback after event completion. Organizers can efficiently
manage events, review participation requests, monitor event
capacity, and coordinate with participants through integrated
communication tools. These features contribute to improved
event organization, enhanced user engagement, and more
effective collaboration among participants.

A major contribution of the system is the implementation of
an intelligent recommendation engine that utilizes Jaccard
Similarity for skill-based event matching, Bayesian Rating
for fair participant evaluation, and Trust Score computation
for measuring user reliability. The integration of these
techniques enables the generation of personalized event
recommendations that align with user interests, skills, and
participation ~ history. ~ This  approach = improves
recommendation relevance and supports meaningful
collaboration opportunities within educational
environments.

The adoption of Flutter and Firebase technologies provides a
scalable, secure, and real-time cloud-based architecture
capable of supporting modern application requirements.
Firebase Authentication ensures secure user access, Cloud
Firestore enables efficient data storage and synchronization,
Cloud Functions support business logic execution, and
Firebase Cloud Messaging facilitates instant notifications.
The cloud-based deployment model enhances system
reliability, scalability, and maintainability while minimizing
infrastructure management complexity.

The implementation and evaluation results demonstrate that
the proposed system effectively fulfills its objectives by
improving event discovery, participant matching,
collaboration quality, and user interaction. The integration of
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recommendation algorithms, trust evaluation mechanisms,
and communication tools creates a robust framework
capable of supporting educational activities and
collaborative learning experiences. Furthermore, the
modular architecture allows future enhancements and
integration of advanced technologies such as machine
learning, predictive analytics, semantic recommendation,
and virtual collaboration platforms.
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