TutorHub: A web based tutor finding
application

By

Khandocar Faruk Ahmed
ID: 191-15-2724

FINAL YEAR DESIGN PROJECT REPORT

This Report Presented in Partial Fulfillment of the
Requirements forthe Degree of Bachelor of Science in
Computer Science and Engineering

Supervised by
Dr. S M Aminul Haque

Professor and Associate Head
Department of Computer Science and
Engineering
Daffodil International University

Co-Supervised by

Mushfiqur Rahman
Assistant Professor
Department of Computer Science and
Engineering
Daffodil International University

DAFFODIL INTERNATIONAL
UNIVERSITY
Dhaka, Bangladesh

January 13, 2025



APPROVAL

This Project titled “TutorHub: A web based tutor finding application”, cubmitied by
Khandocar Faruk Ahmed, 11> No: 191-15-2724 10 the Department of Computer Science and
Engineering, Daffodil International University has been accepted as satisfactory for the partial
fulfillment of the requirements for the degree of B.5c. in Computer Science and Engineering and

approved as 1o its style and contents, The presentation has been held on 13 January, 2025.

BOARD OF EXAMINERS

A ‘__?-

Dr. S.]&l'?ﬁmnul Haque (SMAH)

Professor and Associate Head

Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil Interfiational University

Chairman

Md. Abbas Ali Khan (AAK) Internal Examiner

Assistant Professor

Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil International University

B~

Mr. Md. Aynul Hasan Nahid (AHN)

Lecturer

Department of Computer Science and Engineering
Faculty of Science & Information Technology
Daffodil International University

) BSN

Dr. Md. Zulfiker Mahmud (ZM)

Professor
Department of Computer Science and Engineering

Jagannath University

Internal Examiner

External Examiner

©Daffodil International University



DECLARATION

We hereby declare that this project has been done by us under the supervision of Dr.
S M Aminul Haque, Professor and Associate Head. Department of Computer
Science and Engineering, Daffodil International University. We also declare that

neither this projectnor any part of this project has been submitted elsewhere for the

award of any degree or diploma,

Professor and Associate Head

Department of Computer Science and
Engineering Daffodil International
University

o-Supervised (By:

+—q VY
Mushfigur Rahman

Assistant Professor

Department of Computer Science and
Engineering Daffodil International
University

Submitted by:

AATRITT VIS
Khandocar Faruk Ahmed
ID: 191-15-2724
Department of Computer Science and
Engineering Daffodil International

University

©Daffodil International University

ii




ACKNOWLEDGEMENTS

This work would not have been possible without the support and contributions of
many individuals over the past two semesters. We are deeply grateful to everyone

who has assisted us in one way or another.

First, we express our heartfelt thanks and gratefulness to the almighty for His
divine blessing making it possible for us to complete the Final Year Design
Project(FYDP) successfully.

We are grateful and wish our profound indebtedness to Dr. SM. Aminul Haque,
Professor and Associate Head, Department of Computer Science and Engineering,
Daffodil International University, Dhaka, Bangladesh. Deep knowledge and keen
interest of our supervisor in the field of “Web Application” to carry out this project.
His endless pa- tience, scholarly guidance, continual encouragement, constant and
energetic supervision, constructive criticism, valuable advice, reading many inferior
drafts, and correcting them at all stages have made it possible to complete this

project.

We would like to express our heartfelt gratitude to the Head of the Department of
Com- puter Science and Engineering, for his kind help in finishing our project and
also to other faculty members and the staff of the Department of Computer Science

and Engineering, Daffodil International University.

We would like to thank our entire course-mates at Daffodil International University,

who took part in this discussion while completing the coursework.

Finally, we must acknowledge with due respect the constant support and patience of our

parents.

©Daffodil International University
ii



ABSTRACT

TutorHub is a cutting-edge web platform that aims to completely transform the process
of locating qualified tutors. Access to high-quality tutoring is essential in a quickly
changing educational environment, and TutorHub connects students in need of academic
help with a large pool of qualified instructors. Students may look for teachers using this
platform's user-friendly interface by selecting their fields of study, area of competence,
and availability. A thorough tutor profile system that lets customers examine credentials,
teaching philosophies, and evaluations from past students is one of the system's primary
features. The program matches students with qualified instructors using sophisticated
algorithms, guaranteeing individualized and productive learning experiences.
Additionally, TutorHub incorporates safe payment methods, facilitating easy and reliable
transactions. Providing real-time progress monitoring and performance metrics for
instructors and students alike, the app places a high priority on accountability and
transparency. TutorHub also promotes a collaborative learning environment with its
interactive whiteboards, virtual classrooms, and multimedia sharing features. By
removing the conventional obstacles to obtaining a tutor, TutorHub creates a vibrant
environment that enables students to achieve academic success. TutorHub presents itself
as a catalyst for educational inclusion, providing a scalable and effective solution for

tutors and students alike, as education increasingly moves beyond physical borders.
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Chapter 1

Introduction

1.1 Introduction

TutorHub is your one-stop shop for easy and efficient tutoring! Welcome! Personalized
learning is essential in today's ever-changing educational environment, and TutorHub
can help you choose the ideal instructor for your requirements. The innovative web-based
tool TutorHub makes it easier to discover qualified tutors. TutorHub offers support for
all types of learners: professionals trying to learn new skills, parents wishing to help
their kid with their schoolwork, and students needing help with a difficult topic. Our
website has an intuitive Ul that makes finding an instructor easier. TutorHub ensures a
tailored and effective learning experience by matching you with skilled teachers based on
your unique requirements using sophisticated search algorithms. Since every student is
different, we have a diversified pool of instructors with a wealth of subject- and skill-
specific knowledge.Real-time scheduling, interactive virtual classrooms, and thorough
tutor profiles are some of TutorHub's key features. Examine the credentials, evaluations,
and ratings of tutors to make well-informed judgments. Our dedication to openness and
excellence guarantees that you will locate the ideal fit for your educational objectives.

Since we at TutorHub think that everyone should have access to education, our platform
offers flexible and reasonably priced tutoring choices. With TutorHub, you can find the
perfect instructor at one place, eliminating the stress of trawling through numerous
options in search of guidance for both academic and career success. With TutorHub,
discover the customized learning of the future. Come along as we transform education,

one customized lesson at a time.

1.2 Motivation

Our inspiration comes from a straightforward yet fundamental conviction: each student
needs individualized support to reach their greatest potential. It might be difficult to
choose the perfect instructor in a world full with information. This problem motivated us
to develop TutorHub, an innovative web-based tutor search tool that matches students
with i1deal mentors in an easy-to-use manner. TutorHub shines as a symbol of

educational empowerment at a time when learning crosses all barriers. We are aware
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that every student is different, having their own learning preferences, abilities, and
shortcomings. TutorHub is dedicated to transforming the way education is accessed and
provided; it is more than simply a platform. By bridging the knowledge gap between
motivated students and experienced mentors, we want to promote individualized and
cooperative learning. The idea of a future where education has no boundaries inspires us.
TutorHub is your online partner on the path to academic success, whether you're
struggling with challenging arithmetic issues, learning a new language, or need help
with any academic endeavor. Come along on this lifechanging trip with us, where every
question has an answer and every learner, with the correct support, finds the joy of
learning. TutorHub offers more than simply tutoring services; with each lesson, users

may explore a universe of opportunities

1.3 Objectives

TutorHub aims to create an ecosystem where learning has no boundaries by bridging the
information gap between knowledge suppliers and searchers. Our main objective is to
democratize education by ensuring that everyone has access to high-quality tutoring.
TutorHub understands the value of individualized instruction in a society where learning
methods differ greatly from person to person. By matching students with tutors who can
best meet their individual needs, our application seeks to provide a personalized learning
environment that promotes comprehension and subject-matter mastery.

TutorHub is also dedicated to encouraging a feeling of camaraderie and teamwork. We
see a platform where students may participate in a two-way knowledge exchange in
addition to receiving academic help. Tutors on our platform serve as mentors,
encouragers, and collaborators in addition to being educators. TutorHub uses cutting-
edge algorithms to expedite the process of connecting tutors with students, saving time
and effort for everybody involved. TutorHub is the compass that directs students to the
best tutor, regardless of whether they are having difficulty with challenging arithmetic
problems or are looking for in-depth analysis of literature. TutorHub is really a catalyst
for educational empowerment rather than just a web tool. Our goal is to establish a
society in which every student can realize their full academic potential by matching them
with mentors who inspire and mentor them. Come along on the ride as we embark on
this educational revolution, where knowledge has no bounds and education turns into

an experience.
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1.4 Project Outcome

TutorHub is a cutting-edge online tutor search tool that promises game-changing results
in the field of education. The platform sees a day when matching students with skilled
teachers in an easy-to-use manner would make individualized learning a basic
entitlement rather than an extravagance. TutorHub's primary goal is to close educational
disparities. The goal of the application is to remove geographical barriers from access to
high-quality education for everyone. By connecting with seasoned teachers, students
from remote locations or with restricted access to conventional tutoring services may now
expand their scholastic horizons. The platform also expects improved academic
achievement. Students can select the ideal teacher for their requirements from a wide
range of disciplines and academic levels offered by the tutoring pool. It is anticipated that
this individualized approach would increase knowledge, which will boost grades and
promote overall academic achievement.

TutorHub also plans to develop an international learning community. The program seeks
to establish a collaborative place where students and instructors from across the world
may participate in meaningful educational exchanges through its user-friendly interface
and diversified tutor base. This exposes pupils to a variety of educational philosophies
and methods in addition to fostering cross-cultural interchange. At the end of the day,
TutorHub wants to help democratize education. The platform connects enthusiastic
students with experienced instructors via the use of technology, with the goal of making
education engaging and inclusive for all parties. The main goals are to lower learning
obstacles, support academic achievement, and build a worldwide community of linked

people who share a passion for education.
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1.5 Organization of the Report

Chapter 1: Introduction

This chapter provides an overview of the TutorHub project, detailing its purpose and
significance in addressing educational challenges. It highlights the motivation for
creating a platform that connects students with tutors, sets clear objectives for
democratizing education, and outlines the expected outcomes, project management

strategies, and goals to ensure accessibility, inclusivity, and scalability.

Chapter 2: Background

This chapter discusses related work by examining existing tutoring platforms and their
functionalities. It identifies gaps in current systems and explains how 7TutorHub
addresses these issues. The chapter also highlights challenges such as ensuring tutor

quality, user privacy, and inclusivity, which the project aims to overcome.

Chapter 3: Requirement Specification

This chapter defines the functional and non-functional requirements of the project. It
explains the business processes involved, the Agile development model, and the detailed
system requirements. Diagrams, including use case, activity, sequence, class, and ER

diagrams, illustrate user interactions and database structures.

Chapter 4: Implementation and Testing

This chapter details the implementation process and testing strategies for the platform.
It includes a user manual for navigation and verifies the functionality of core features
like user registration, tutor profiles, and payment systems to ensure a seamless user

experience.

Chapter 5: Engineering Standards and Design Challenges
By wutilizing dependable software frameworks, scalable cloud hosting, and secure
communication protocols, TutorHub complies with industry requirements. Innovative

solutions like modular architecture, encryption methods.

Chapter 6: Conclusion and Future Scope

This chapter summarizes the project's achievements and its contributions to education. It
also discusses the potential for future developments, such as advanced algorithms,
mobile applications, and global expansion, to enhance the platform's functionality and
reach.

©Dadffodil International University



Chapter 2

Background

2.1 Introduction

The rise of digital platforms, which have facilitated greater access to academic resources
and individualized tutoring services, has brought about considerable changes in the
education industry. Conventional approaches to tutoring frequently encounter difficulties
such logistical and geographic limitations, uneven tutor quality, and ineffective matching
mechanisms. Platforms that can efficiently pair students with certified tutors while
guaranteeing accessibility, diversity, and individualized learning experiences are
becoming more and more necessary as technology develops.

Although they have made strides in closing these gaps, existing services such as
Tutor.com, Wyzant, and Preply still have drawbacks. Among these are problems with
price, inclusivity for marginalized communities, and a dearth of customized solutions
that accommodate different learning requirements. TutorHub was designed as a more
sophisticated, scalable, and user-friendly platform in recognition of these drawbacks.By
utilizing cutting-edge search engines, real-time availability updates, secure payment
methods, and interactive virtual classrooms, TutorHub seeks to overcome these issues.
The platform creates a smooth and welcoming tutoring environment for students from
different backgrounds by eliminating common obstacles like geographical restrictions
and ineffective tutor-student matching. This background research establishes the
groundwork for comprehending TutorHub's goals and driving forces. It emphasizes how
the platform aims to enhance current systems by offering a more complete and efficient
solution. The following parts will go into greater detail about the platform's reach, the
1ssues it tackles, and how it uses modern technology to improve education for children all

over the world.
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2.2 ILaterature Review

Table 2.1: Summary of Literature Reviewed.

Author Year | Title Methodology Key Findings
()
Singh, A., | 2020 A Review of This study Although online tutoring
& Singh, R Online Tutoring [nvestigates the systems have demonstrated
Systems efficacy of several beneficial effects on education,
online tutoring they have problems with
platforms in offering |engagement, tutor quality, and
individualized customisation.
educational
experiences.
Huang, Y.,| 2019 The Impact of The effect of online Online tutoring Signiﬁcant]y
et al. Online Tutoring ftutoring on student | onhances student
on Student performance.ar%d . performance when tailored to
Performance platform optimization| . .
. their learning needs.
for improved
outcomes are covered
in the study.
Johnson, 2018 Challenges in (The review explores |Effective learning in online
M. & Online the difficulties that [tutoring situations might be
McFadden, Tutoring: A online tutoring hampered by a lack
T. Critical systems have, of interaction and real-time
Review including issues with communication.
technology,
accessibility, and
tutor-student
relationships.
Sharma, 2021 Virtual focuses on interactive With real-time contact
D, & Classrooms: tools and real-time improving learning outcomes,
Gupta, S. The Future of [involvement as it virtual classrooms are essential
Online examines how virtualfor effective online tutoring.
Tutoring classrooms might
improve the online
tutoring experience.
Patel, A., &| 2020 Comparative To assess the Platforms with robust
Kumar, P. Study. of Online usab%lity, e‘ff%cacy, filtering systems and
Tutoring and 1nclu51v1.ty of | detailed tutor profiles offer
Platforms several online .
. the most successful tutoring
tutoring systems for .
students, this study | €XPeriences.
compares them.
Zha,d., et | 2019 Exploring the |explains how to IAT-powered matching
al. Role of Al in enhance tutor- algorithms improve the

Tutor-Student
Matching

student matching
algorithms in online
tutoring services by

compatibility between tutors
and students, resulting in more
individualized and effective

incorporating

educational experiences.
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artificial intelligence.

Bell, C., & | 2022 Usability of This study examines, [Effective tutoring experiences
Johnson, K. Online specifically from the [are hampered for both students
Learning viewpoint of the and tutors by usability
Platforms: A tutor, how usability [problems, such as complex
Case Study of  |affects the efficacy of [interfaces.
Tutors online tutoring
platforms.
Wang, L., 2021 Security and focuses on ways to  [Online tutoring platforms must
et al. Privacy address privacy and |prioritize data security and
Challenges in security issues with |privacy, especially when
Online online teaching managing sensitive student
Education systems. data.
Systems
Lee, J. & 2020 Mobile examines the Accessibility for a greater
Park, S. Learning and integration of online number of students is enhanced
Its Integration  [tutoring platforms [via mobile access to tutoring
in Online with mobile learning [systems, particularly in isolated
Tutoring applications to locations.
Systems increase student
accessibility and
flexibility.
Kumar, R., | 2022 Enhancing With an emphasis on [By encouraging participation
& Sharma, Learning technologies like and teamwork, interactive tools
M. Outcomes whiteboards and like virtual whiteboards and
Through Online [video conferencing, [live video conversations
Tutor-Student [this study examines [enhance learning results in
Interaction the function of online tutoring.

interactive learning
aids in online
tutoring platforms.

2.2.1 Similar Applications

There are numerous online tutoring platforms with a range of capabilities for matching

teachers and students. Here are few instances:

1. Chegg Tutors: Offers one-on-one tutoring sessions for a variety of courses but lacks
individualized learning and sophisticated interactive tools. The Proposed System seeks to
address these shortcomings with features like virtual whiteboards and Al-powered tutor

matching.

2. Preply: This platform links students with tutors for individualized instruction,
however it only offers rudimentary tutor-student matching. The Proposed System will

use Al to provide a more sophisticated matching procedure.
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3. Tutor.com: Provides teaching on demand, but there is little opportunity for interaction
or customization. Personalized learning routes and real-time collaborative tools will
improve engagement in the Proposed System.

4. Khan Academy: Although it offers excellent self-study materials, it does not offer live
teaching. Personalized lessons and real-time tutor-student interaction will be provided

by the Proposed System.

2.2.2 Related work

Online Tutoring Platforms: A number of online tutoring platforms have developed
over time, providing a range of services to students in need of academic support.
Websites such as Preply, Wyzant, Chegg Tutors, and Tutor.com have made a
name for themselves in the market. Using web-based interfaces, these platforms
frequently provide a vast network of teachers covering a variety of disciplines
that offer on-demand tutoring sessions. Matching Algorithms: A number of online
tutoring companies employ sophisticated matching algorithms to pair students
with qualified professors. These algorithms take into consideration factors
including the student's academic needs, chosen learning style, and tutor skill in
order to provide a customized and successful learning experience. In order to
increase customer satisfaction, TutorHub ought to look at using these methods.
Real-Time Communication: One of the most crucial components of an online
tutoring system's effectiveness 1s 1ts ability to facilitate reliable and
instantaneous communication. Platforms usually incorporate chat, voice calls,
and video conferencing features to provide easy communication between teachers
and students. The use of potent communication tools will be essential to
TutorHub's success. Shared Resources and Interactive Whiteboards: The best
online tutoring programs usually come with resource-sharing capabilities as well
as interactive whiteboards. With the use of these tools, educators and students
may collaborate effectively, share papers, and work through issues together in
real time. Similar features might assist TutorHub provide engaging and fruitful
tutoring sessions. Mobile Accessibility: Prominent online tutoring platforms have
developed mobile applications in an effort to reach a larger audience, as mobile

devices have risen in popularity.
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2.3 Gap Analysis

Table 2.2: Summaries the gap where you intend to work.

Features Singh & |Huangdohnson &Sharma [Patel & Proposed

Singh et al. McFadden & Gupta [Kumar System
(2020) (2019) (2018)  [(2021)  {(2020)

Individualized
educational

experience

Improved student

performance

Real-time

communication

Interactive tools
(e.g., whiteboards,

video)

Tutor-student

relationship

Al-powered tutor-
student matching

Usability of the

platform

Data security and

privacy

Mobile accessibility

Filtering systems for

tutors

By providing an improved, user-friendly experience with better matching algorithms,
real-time availability, integrated payment methods, and greater accessibility for a global
audience, TutorHub seeks to close a number of gaps in the current tutor-finding
platforms. Through cutting-edge learning resources, the platform emphasizes

affordability, inclusivity, and productive tutor-student contact.
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2.4 Summary

By contrasting different platforms and research findings from the literature, this section
has offered a gap analysis of current online tutoring systems, highlighting important
areas for development. The investigation found a number of crucial areas where existing
systems fall short or are devoid of features that may greatly improve the efficacy of
online coaching. Personalization and Customization: Although a lot of platforms provide
basic tutoring services, they frequently don't offer experiences that are customized to
meet the needs of each particular student. By including more powerful adaptive learning
and personalization features—which have been demonstrated to enhance student
engagement and learning outcomes—the Proposed System seeks to close this gap.

Real-time Communication and engagement: It has been noted that efficient online
teaching requires real-time engagement, such as video conferencing and live chat, yet
many current systems either do not have this function or only incorporate it
insufficiently. In order to improve tutor-student engagement, the proposed system
highlights the value of interactive communication tools like virtual whiteboards and real-
time video.Al Integration: The usage of Al-powered tutor-student matching systems,
which are not completely utilized by the majority of current platforms, is one of the major
breakthroughs noted. The whole tutoring experience will be enhanced by the Proposed
System's implementation of sophisticated algorithms that pair tutors with students
according to their individual learning preferences and needs.Usability and Interface
Design: Numerous studies draw attention to the difficulties tutors and students
encounter with usability on current platforms. Inadequate user-friendly interfaces can
make learning more difficult. In order to bridge this gap, the Proposed System will
concentrate on intuitive, user-friendly platforms that serve tutors and students
alike.Security and Privacy: As online education grows, there are many concerns in the
literature about the security and privacy of student data. To safeguard sensitive student
data, the Proposed System will place a high priority on data security and guarantee
adherence to privacy laws.The Proposed System will guarantee mobile compatibility,
enabling students to obtain tutoring services from any location at any time, further
improving the system's accessibility in light of the growing dependence on mobile devices
for learning.Even though there are a number of excellent online tutoring platforms, the
gap analysis has revealed that there are still a lot of chances to enhance personalization,
interaction, Al integration, usability,and security. By filling these gaps, the Proposed
System seeks to offer an online tutoring experience that is more effective, efficient, and

customized.
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Chapter 3
Research Methodology

3.1.1 Overview

By offering a customized, adaptable, and effective learning environment, the
Online Tutoring System seeks to transform the relationship between tutors and
students. With cutting-edge features like Al-powered tutor matching, real-time
video conferencing, and interactive learning resources like whiteboards and file
sharing, this system will close the gap between students and certified tutors. The
system will guarantee that users—whether students or tutors can effortlessly
access and utilize the platform across various gadgets by emphasizing scalability,
security, and convenience of use.

The system will serve a wide range of users with a strong emphasis on usability
and performance, providing features like secure payment processing, tailored
Instructor recommendations, and course administration. High availability and
support for several concurrent users will be provided via the backend
architecture.whereas the user interface will offer a simple, easy-to-use experience.
In the end, the Online Tutoring System will produce a smooth, captivating
learning environment that frees users to concentrate on what really counts—

teaching and learning.
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3.1.2 System Design

A Web based tutor finding application

complate registraion

4
extends
é ,,,,,,,, >
student
send message

check booking _ Includes
check register

tutor testimonial

% < e

admin

Y

: \n\..a\.

it

Figure 3.1: This is a sample Use Case-diagram

Use Case Description

TutorHub is an online tutoring platform that links students in need of academic support
with experienced teachers across a range of areas. The website serves as a middleman,
enabling smooth communication and cooperation between tutors and students.
Performers: User: The person looking for help with their studies.

Tutor: The person offering guidance services.

Prerequisites: The TutorHub app is available and operational.

Tutors and students both have signed in, registered accounts.

Fundamental Flow: With their login information, the student accesses the TutorHub
program. The student can start a tutor search on the dashboard after successfully
logging in. The student has the flexibility to enter certain search parameters, such as the

©Dadffodil International University
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topic they want assistance with, the ideal degree of tutoring expertise, availability, and
other pertinent filters. The program creates a list of qualified tutors who can meet the
student's needs based on the specified parameters. The instructor profiles are visible to
the student and contain important information such as credentials, prior teaching
experience, ratings, and testimonials from previous pupils. The student can send a
tutoring request after selecting a tutor from the list. Upon receiving notified of the
tutoring request, the chosen tutor has the option to accept or reject it. The application's
built-in calendar function allows the student and tutor to arrange a tutoring session if
the tutor grants the request. The tutoring session uses the virtual classroom resources
(video conferencing, shared whiteboard, etc.) provided by the platform at the scheduled
time and date. To strengthen the platform's legitimacy and facilitate better interactions
in the future, the instructor and student can rate and comment on each other following
the session. Other Flows:

In case the student's favored teacher is not available or rejects their request, they have
the option to select an alternative tutor from the search results or adjust the search
parameters to locate a fitting tutor.

Post-conditions: The appointed tutor provides academic help to the student throughout
the planned tutoring session. To assist future users in making wise judgments, ratings
and comments from both the instructor and the student are kept on file. Tutors and other

students may still search and offer tutoring services using the TutorHub Program.

3.1.3 Functional and Nonfunctional Requirements

Functional Requirements

o User Registration: TutorHub users should be able to create accounts quickly by
utilizing social network profiles or a special username and password.

e Developing Tutor Profiles: Tutors have to be able to create comprehensive profiles that
feature their credentials, areas of expertise, availability, and cost.

e Student Profile Creation: Students should be able to create profiles that include
information about their academic standing, the topics in which they require help, and
any unique needs.

e It should be possible for users to look for teachers by subject, location, rating,
availability, and other pertinent criteria.

e Booking and Availability of Tutors: Students should be able to make appointments
with tutors who are available, and tutors should be able to indicate when they are
available.

©Dadffodil International University
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e Messaging System: An integrated messaging system ought to be a feature of TutorHub.
This makes possible

e Integration of Video Calls: In order to facilitate virtual tutoring sessions between
tutors and students, the program should include the capacity to make video calls.

e Reviews and Ratings: Students should be able to rate and review tutors once sessions
are over, helping others make informed decisions.

e Payment Integration: A secure and reliable payment channel has to be included into
theplatform in order to facilitate payments for tutoring services.

o schedule and Reminders: Both tutors and students should get reminders about
upcoming tutoring sessions. The schedule should also be simply obtainable and
reasonable.

e Tutor Background Verification: It is important to validate tutors' credentials and
qualifications in order to guarantee the caliber and legitimacy of tutors on the platform.

o Real-time Availability Status: Students should be able to quickly ascertain the
instructors' current availability by viewing their real-time availability status.

e Tutor Cancellation Policy: Draft a policy outlining the conditions under which tutors
may postpone lessons and the procedures for handling refunds.

e TutorHub Blog/Resource Section: To assist students on their learning path, create a
blog or resource section with instructional materials, study tips, and pertinent articles.

e User Support and Feedback: Establish a user support system to promptly address
questions, concerns, and comments from users, ensuring a positive user experience.

o The development of a successful and user-friendly web-based tutoring tool like

TutorHub is based on these functional characteristics.

Non-functional Requirements

e Performance: The program should have low latency and quick response times to ensure
a positive user experience, especially during periods of high usage.

e Scalability: The system must be able to accommodate a growing number of teachers
and users without sacrificing responsiveness or speed.

e Security: The program has to use robust security methods, such as encrypting critical

data, to protect user information and stop unauthorized access.
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e Dependability: The system must have minimal downtime and high dependability to
guarantee that users may access and use the platform without interruption.

e Compatibility: The program has to work with a wide variety of web browsers and
devices in order to accommodate users with different preferences and technological
capabilities.

e Accessibility: TutorHub should follow accessibility guidelines so that people with
disabilities may use and navigate the website.Usability: The platform's user interface
needs to be simple and easy to use, requiring minimal training for users to engage with it
efficiently.

e Availability: With the exception of planned maintenance periods, the application
should have high availability, meaning that users may access vital features around-the-
clock, seven days a week.

e Data Recovery and Backup: Regular data backups are essential to preventing data loss
in the case of a system breakdown or other unanticipated circumstance. Data restoration
should be possible with a robust recovery process in place.

e Privacy: The platform has to ensure that user data is collected, handled, and stored in
a way that complies with legal and ethical requirements.

e The application should have performance monitoring in order to assess system
performance and determine

e Load testing: To ensure that the system can sustain peak loads without crashing and to
assess how well it performs in simulated high-traffic conditions, it should be load tested.
e Localization: The application should have many languages and regional settings in
order to accommodate a diverse user base.

e Interoperability: TutorHub ought to communicate with other platforms and systems,
including payment gateways and APIs, with ease.

e Documentation: To aid users, administrators, and developers in comprehending and

efficiently using the application, thorough and current documentation has to be provided.
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3.1.4 Context Diagram
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SEQUENCE DIAGRAM
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Entity Relationship Diagram
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3.2 Project Plan

The web-based tutoring application's project plan is divided into six main stages:
Project Initiation (Week 1-2): This stage entails establishing the project's goals
and scope, configuring project management software, and obtaining preliminary
stakeholder requirements.

The team will create wireframes, use case diagrams, and completed user stories
throughout the design phase, which lasts from weeks three to five. Stakeholders
will examine and approve the design.

Development Phase (Week 6-10): The development team will integrate the
system, set up the backend database and APIs, and create the frontend interface
for students, tutors, and administrators. During this stage, testing and debugging
will also be carried out.Testing Phase (Week 11-12): User input will be gathered
as functional, usability, and performance tests are conducted. Optimizations and
bug fixes will be implemented.Week 13 will see the application's deployment to
the production environment, along with the setup of monitoring tools to
guarantee seamless operation.Maintenance & Updates (Continuous): In response
to user feedback, new features will be added and routine maintenance will be

carried out.

3.3 Task Allocation

I basically did my project alone, created various features here for the convenience of
users. For example:

FRONT END DESIGN

This is TutorHub's basic front-end design. It's an online service that helps users discover

tutors. The design prioritizes a clear user interface, simplicity, and usefulness. Note that

this is a reduced version and that more features and functionality could be needed for

actual development.

Homepage:

® The landing page serves as TutorHub's initial point of contact. Its design need to be
simple and welcoming in order to entice users to register or log in.

Heading:

® App Name and Logo

® Home, Find Tutors, About Us, Contact, Log In/Sign Up, and Navigation Links.
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® Large banner drawing readers' attention with a clear call-to-action (CTA) succinct
explanation of TutorHub's goals and advantages

e CTA buttons to sign up or log in

Bar of Search:

e A search bar that is easily visible to locate teachers according to their area,

specialization, or subject

e Options for filtering (such as subject, rating, availability, and location)

Trending Topics:

e A section featuring well-liked topics with eye-catching symbols or pictures
Testimonies:

e endorsements or success stories from happy customers

Register or Log in:

e For new users, there should be less friction in the sign-up and log-in processes.
Join Up:

e Form including boxes for name, email, password, and chosen subjects; checkbox
for terms and conditions next to "Sign Up" button

Sign in:

e Form with email and password fields and "LogIn" button

e Password reset options for social media login:

e Option to use Facebook or Google to register or log in for quicker access22
Dashboard for Users:

e Users will be able to view their customized dashboard after logging in.
Greetings of welcome:

Customized welcome for the user's profile:

e The photo on the user's profile

e Option to edit your profile (to change your name, subjects, location, etc.)
Look Up Tutors:

e A search bar to locate tutors according to particular standards

Tutor Suggestions:

e Depending on the user's location and favorite subjects

My Favorites/Tutors:

e The user's favorited or connected tutors' list of messages

e A chat function for tutor communication

©Dadffodil International University
20



Tutor Overviews:

e Kach tutor should have a comprehensive biography on their tutor profile.

e Cover photo and profile picture:

e Photographs of the instructor (cover and profile photos)

First of all,

A succinct bio or introduction regarding the tutor's subjects and areas of expertise

Subjects taught by the instructor, along with their areas of expertise Ratings and

Reviews and Ratings:

e Average rating and reviews from previous pupils Schedule and Availability:

e The chosen timetable and availability of the tutor

Make a reservation and contact:

e Mobile responsiveness: This includes a button to schedule a lesson with the
teacher and contact details.

e To provide a flawless mobile experience, make sure the design is adaptable to
different screen sizes.

Footnote:

e A footer with social network connections, contact details, and links to key pages.
Our Contact and About Us Pages:

pages with specifics on the goals, vision, and personnel of TutorHub. There
should be several options on the contact page for contacting customer service.
Recall that the application's front-end design is only its visual manifestation.
Integration with a database and back-end is necessary for actual implementation

in order to manage user authentication.

BACK END DESIGN

Authorization and Authentication of Users:

Implement the features for user registration, login, and logout. To secure
sensitive data, make sure the right security precautions are implemented.
Establish roles and permissions for users to manage which features they may

access.
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Student and Tutor Profiles:

Permit students and tutors to edit and maintain their own profiles. Profiles have
to include facts such as name, contact information, and subjects. Allow users to
look for teachers using search and filter options, including subject, location,
availability, ratings, and other pertinent parameters.

Booking and Scheduling:

Set up a method for students to make appointments with tutors who are available
for tutoring. Take into account managing appointments using calendar
integrations.

Message System:

To help students and tutors communicate, set up a message system. One way to
accomplish this is by combining conventional HTTP queries with real-time
technologies such as WebSocket. Provide students with the option to rate and
evaluate instructors following a tutoring session. Compile and show tutor ratings
on their individual profiles.

Notifications:

Use email or push notification features to notify users of new messages,
confirmations of reservations, and other information.

Payments: Include a safe payment gateway to manage transactions if the
platform asks for payment processing for tutoring sessions.

API Creation:

Create and implement a RESTful API that enables communication between the
application's front end and back end.

Testing and Troubleshooting:

Make sure the back-end components are working properly by giving them a
thorough test. Put in place error-handling and logging systems to facilitate
debugging.

Scalability and Effectiveness:

Consider scalability while designing the back-end to accommodate an increasing
volume of users and sessions. To increase performance, employ caching strategies

and optimize database queries.
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Safety:
Adopt security best practices, such as input validation, data encryption, and

defense against XSS and SQL injection, which are frequent online vulnerabilities.

Implementation:

When deploying the back-end in a production setting, take into account variables
like load balancing, server setup.

Observation and Analysis:

Install monitoring software to measure program usage and performance.
Examine user behavior to enhance the functionality and user experience of the

program.

3.4 Summary

By offering an easy-to-use and feature-rich online learning environment, the proposed
TutorHub Online Tutoring System seeks to transform the way tutors and students
engage. With integrated features like Al-powered tutor matching, video conferencing,
interactive whiteboards, real-time availability status, and secure payment systems, it
makes it simple to find instructors for a variety of courses. A smooth experience for
students, instructors, and administrators is guaranteed by the system's scalable, secure,
and user-friendly design. Member registration, tutor profile creation, search filters,
booking and booking, a message system, and a tutor rating feedback mechanism are just
a few of the features available on the site. Furthermore, it guarantees strong security
features like user authentication and data encryption while preserving high performance
and dependability even in the face of tremendous traffic. Additionally, the portal has a
blog and resource area with study advice and educational tools.

Beginning with project initiation and progressing through design, development, testing,
and deployment, the development plan takes a methodical approach. With an emphasis
on usability, functionality, and performance, tasks are divided between frontend and
backend design teams. While backend development covers user authentication, booking
systems, messaging, payment integration, and security measures, frontend development
focuses on designing a straightforward yet functional user interface. The TutorHub
platform's overarching goal is to give every user a smooth, interesting, and safe online

learning environment
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Chapter 4
Implementation and Results

4.1 Environment Setup

Setting up the development and production settings for the TutorHub Online Tutoring
System 1s necessary to guarantee the platform runs smoothly. Having an operating
system like Windows, macOS, or Linux, together with at least 8GB of RAM and 100GB of
free disk space, are the first requirements for the system. Development requires the use
of fundamental software technologies such as Node.js, npm, MongoDB, Visual Studio
Code, and Git. The backend environment is Node.js, and the NoSQL database used to
store user data is MongoDB. React.js or Vue.js can be used for front-end development,
while Bootstrap or Material-Ul can be used for extra user interface elements. Express.js
1s used to construct the backend, and the Mongoose package is used to create a MongoDB
connection. Apart from the essential software, testing and effective development
require development tools like Postman, JWT for authentication, and Nodemon
for server restarts. Git should be used to manage the project's version control, and
GitHub repositories should be used for backup and collaboration. The frontend
can be deployed with services like Netlify or Vercel, while the backend can be
hosted on platforms like Heroku or AWS. To automate testing, building, and
deployment procedures, continuous integration and deployment (CI/CD) solutions
such as Jenkins or GitHub Actions need be installed. In addition to offering a
seamless development experience, this standardized environment design

guarantees that the TutorHub system is scalable, safe, and maintained.
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4.2 Testing and Evaluation

User manual:
Homepage

A Tutor Finder
Website.

Thanks fo visiting our site
giving information on its origins,

HND TUTOR [ SEARCH TUTOR ]

Better learing better result

Welcome to Our site

Our Online tutor finder is the best platfrom in Bangladesh. Our Online

nder is the best platfrom in Bangladesh.Our Online tutor finder is

e best platfrom in Bangladesh.Our Online tutor finder is the best

platfrom in Bangladesh

EXPLORE MORE ABOUT US

Fig 4.1° Home page

©Dadffodil International University

25



Sign up

Sign In

Home About Tutor Services Contact Us .
Email
admin@gmail.com
Password
seseneee
| SUBMIT Q v ‘
Home About Tutor Services Contact Us .
Name
khandocar
Email
khandom@gma\l.com
Manage Passwords
ssessense
Confirm password
12345678
Fig 4.2: Sign up
Home About Tutor Services contact us @

Email
mamgpgmat com
Password

Turorsmcur | sTupENT SmGUR

suppon

services Help Center
Tutor Privacy Policy
About Conditions.
contact

o®0o00

Fig 4.3: Sign in
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Tutor Dashboard and Profile and Booking
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Fig 4.4 : Profile and Dashboard
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Fig 4.5: Tutor List
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Fig 4.6: Contuctus
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Feature Testing

User Registration and Login:

e Verify that new users may successfully create accounts by testing the user registration
procedure.

e Check to make sure current users have no trouble logging in using their login
information.

Creation of Tutor Profiles:

e Verify that tutors are able to establish their own profiles with the required information,
such as experience, credentials, availability, etc.

e Achieve accurate validation of all mandatory data while creating a profile.
Functionality of the Tutor Search:

e Verify that users can locate instructors using subjects, locations, ratings, or other
pertinent filters by testing the search function.

e Verify sure the search results match the user's query exactly and are correct.
Scheduling and Booking:

e Ensure that users may simply schedule tutoring sessions with their preferred
instructors.

e Make sure the scheduling feature manages time zone changes and overlapping sessions
correctly by testing it.

Instantaneous Communication:

e Test the real-time communication technologies (such as chat and video conferencing)
that tutors and students use to communicate during tutoring sessions.

o Make sure the platform for communication is reliable and offers a smooth experience.

e Verify that following a tutoring session, students are able to post feedback and ratings
for the instructor.

o Verify whether the review and rating system truly captures the caliber of the
instruction.

Billing and Payment:

e To guarantee safe and easy transactions for tutoring services, test the payment
procedure.

e Verify that users receive appropriate receipts for their payments and that billing is

accurate.
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User alerts:

e Check that users are getting the right alerts for things like session reminders, booking
confirmations, and other pertinent information.

o Make sure the alert system is dependable and sends alerts on time.

Test the application's responsiveness across a range of screen sizes and devices (desktop,
tablet, and mobile) to guarantee a consistent user experience. This is known as
responsive

design. Verify that every functionality functions properly on all browsers and systems.
User Data Security:

e Confirm that encryption mechanisms are being used to securely store and transfer user
data, such as payment information and personal information.

e In order to find and address any vulnerabilities, do security testing

43 Results Discussion

All of the main functionalities of the TutorHub Online Tutoring System performed well
during testing and deployment. Modern technologies including Node.js, MongoDB,
React.js, and Vue.js were used in the system's development, and it was deployed on
Heroku and AWS.

Among the key features tested are:

Logging in and registering as a user was simple for both new and returning users.

Tutor Profiles: Tutors were able to establish profiles with the required information, and
validation proceeded as planned.

Tutor Search: Students were able to locate tutors using a variety of filters thanks to the
effective search tool.

Scheduling and Booking: The booking system handled overlapping sessions and time
zone changes with ease.

Real-Time Communication: During sessions, there was smooth interaction thanks to the
smooth chat and video conferencing.Ratings and Comments: Students were able to
provide ratings that fairly represented the tutor's performance.

Billing and Payment: Users received the proper receipts and secure payments were

processed accurately.
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User Alerts: Timely delivery of notifications, including session reminders, was ensured.
The platform was completely responsive in all browsers and devices. No significant flaws
were found during security testing, guaranteeing that user data was adequately
safeguarded.

All things considered, TutorHub showed dependable operation and a seamless user
interface. Future developments might concentrate on enhancing scalability and making

AT-driven tutor recommendations.

4.4 Summary

Key features like user registration, tutor profiles, search capabilities, scheduling, real-
time communication, feedback, secure payments, and timely alerts were all successfully
implemented and tested by the TutorHub Online Tutoring System. The platform worked
well on all devices and had no significant security flaws. It meets customer needs

efficiently and offers a dependable and smooth experience.
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Chapter 5

Engineering Standards and
DesignChallenges

5.1 Compliance with the Standards

5.1.1 Software Standards
Compliance: To ensure compatibility and simplicity of integration, TutorHub adheres to

industry-standard web application protocols, such as RESTful APIs. For backend
development, it makes use of open-source technologies like Node.js and MongoDB.Other
options include MySQL for databases and Django for the backend. Performance and
scalability were factors in the selection of the tools.Justification: For dynamic apps like
TutorHub, Node.)s and MongoDB offer faster, scalable, and incredibly -effective

development.

5.1.2 Hardware Standards

Compliance: Standard server setups with at least 8GB of RAM, SSD storage, and
contemporary CPUs are required by the platform. Because AWS and Heroku adhere to
high-performance hardware specifications, they are selected for
deployment.Alternatives: On-premise hosting and dedicated servers are viable options,
but they don't provide the scale and flexibility that cloud solutions do.Justification:
Scalability and maintenance effectiveness are guaranteed by cloud hosting, which is

essential for an expanding platform.

5.1.3 Communication Standards

Compliance: TutorHub uses secure communication methods, such as WebRTC for live
video calls and HTTPS for data transfers. Other options include proprietary
communication protocols, while WebRTC guarantees broad browser compatibility and
open standards.

Rationale: The adoption of these standards is justified by the need to guarantee data

security and smooth device connection.
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5.2 Impact on Society, Environment and Sustainability

5.2.1 Impact on Life
By facilitating individualized learning experiences and transforming access to

high-quality education, the TutorHub platform has a significant influence on
people's lives. By connecting students from underserved or rural places with
qualified instructors, it breaks down geographical barriers and guarantees that
education is no longer location-based. Its Al-powered tutor-student matching
technology improves comprehension and academic success by customizing the
learning process to each student's particular requirements. Additionally, students
can succeed in their studies thanks to TutorHub's interactive virtual classrooms,
which provide a one-on-one teaching environment that encourages effective
communication and interaction. The platform encourages skill development in
addition to academics, giving professionals the chance to grow their professions
and acquire new competencies. Students may easily incorporate learning into
their everyday routines thanks to TutorHub's unmatched convenience, which
saves time and resources through virtual sessions.Its inclusive design also
guarantees accessibility for people with impairments, resulting in a just and
equal educational experience for everybody. With these life-changing tools,
TutorHub enables people to reach their greatest potential and makes a positive,

long-lasting difference in their lives.

5.2.2 Impact on Society & Environment
Society:

Better Access to Education: A wider range of students, especially those who live
in rural locations or have limited access to conventional educational institutions,
can benefit from TutorHub's ability to connect them with high-quality instructors
and academic materials. By democratizing education, we can guarantee equitable
learning opportunities for pupils with different degrees of privilege and close the
achievement gap between them.

Enhanced Academic Performance: TutorHub can assist struggling students in
achieving better academic results by putting them in touch with skilled
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instructors. This can thus result in improved academic performance, boosted self-
esteem, and a more optimistic view on learning.

Empowering Teachers and Tutors: By providing a forum for teachers to share
their skills and knowledge outside of the conventional classroom, TutorHub can
empower teachers and tutors. Tutors have the ability to reach a larger audience,
set their own hours, and grow their instructional abilities, resulting in increased
work satisfaction and an improved educational experience for students as a whole.
Flexibility and Convenience: TutorHub's web-based platform enables flexible
scheduling and athome instruction. Working adults, students with hectic
schedules, and people with mobility problems all benefit from this convenience.
Building a Global Learning Community: By connecting and exchanging
information, tutors and students from across the globe may engage in cross-
cultural exchanges with TutorHub. This has the potential to foster
comprehension, compassion, and a more cohesive worldwide society. Reducing
Educational Disparities: By offering focused assistance to students who would not
otherwise have access to sufficient resources or one-on-one tutoring, TutorHub
can aid in closing the achievement gap in education.

Encouraging Lifelong Learning: TutorHub's convenient tutoring and educational
resource access may inspire people of all ages to seek lifelong learning and
personal development. Assistance with Special Needs Education: By matching
students with tutors who specialize in offering individualized help, TutorHub
may also assist kids with specific needs or learning difficulties.

Environment-:

Decreased Travel: TutorHub may lessen the requirement for tutors and students to make
in-person trips in order to meet for tutoring sessions. This may lead to a decrease in
vehicle-related air pollution and greenhouse gas emissions.

Resource Efficiency: By using digital resources rather than printed worksheets and books,
online tutoring may minimize the use of resources, including paper, and help prevent
deforestation and paper waste.

Energy Conservation: By doing tutoring sessions online, you may save using energy for

things like lighting, heating, and cooling that would have been used in physical facilities.
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Global Reach: TutorHub makes it possible for students and tutors to connect from
different places, facilitating assistance and knowledge sharing without requiring long-
distance travel.

Adverse Effects: TutorHub's servers and internet infrastructure require energy to
operate, which may originate from non-renewable sources. This leads to an increase in
energy consumption and the release of carbon emissions into the atmosphere.

E-waste Generation: If PCs, cellphones, and tablets are not properly recycled, there is a
chance that the application will contribute to the electronic waste stream.

Digital Divide: Different kids do not have equal access to technology and the internet,
which causes exclusion and unequal access to tutoring services. This may make already-
existing disparities in schooling worse. Data privacy and security breaches are problems
that arise from the possibility of collecting and storing personal data on websites such as
TutorHub.

Disposable Technology Culture: As technology develops, there's a chance that gadget
turnover may increase, which might lead to TutorHub can take a number of actions to
minimize the negative .

effects and promote the favorable ones, such as:

utilizing renewable energy sources to power its infrastructure and servers. encouraging
the use of environmentally friendly methods in tutoring sessions between tutors and
students.

Encouraging recycling and safe electronic gadget disposal. Providing support or financial
aid to pupils who don't have much access to technology. Putting in place strict privacy
and data protection guidelines. Encouraging technological responsibility and digital
knowledge. TutorHub can help create a more ethical and sustainable educational
ecosystem by taking these Environmental effects into account and taking proactive

measures to mitigate them.

5.2.3 Ethical Aspects

Privacy and Data Protection: TutorHub needs to provide its consumers' data protection
and privacy first priority. It is essential to make sure that users have given their explicit
agreement for personal information to be gathered, retained, and used appropriately. To
secure sensitive data and stop unwanted access, the platform has to have strong data
security procedures in place.

Fairness and Transparency: All users should have equal access to the application,
regardless of their socioeconomic background, ethnicity, gender, or other personal
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characteristics. To guarantee that every instructor has an equal opportunity of being
paired with students based on their credentials and areas of competence, it should be
open and honest about its algorithms and recommendation systems.

TutorHub should endeavor to be inclusive and accessible to everyone with varying
learning needs and impairments. The content and interface of the platform should be
made to be accessible to a wider group of users by supporting numerous languages and
accommodating different types of impairments.

Quality Control: The application has to include a rigorous screening procedure for
instructors to make sure they have the required training and experience. Student
evaluations and comments on a regular basis can support the upkeep of good teaching
standards.

Preventing Academic Dishonesty: The platform needs to forbid and prohibit the
dissemination of information that might lead to academic dishonesty, such as answers to
examinations or assignments. Encouraging sincere learning methods is crucial for
students' honesty and academic progress.

Reducing Over-Reliance on Technology: TutorHub is an online tool, but it shouldn't
encourage over-reliance on it. When feasible, scheduling tutoring sessions in person can
provide a more intimate and productive learning environment.

Preventing Exploitative methods: The platform must guarantee that tutors get just
compensation for their services and must not encourage unethical or exploitative

business methods

5.2.4 Sustainability Plan

1. Social Sustainability:

® a. Diversity and Inclusion: Encourage TutorHub to be a diverse and inclusive
workplace.
b. Urge a variety of teachers with a diversity of experiences to sign up on the site.
c.Encourage the sharing of inclusive material that showcases a range of viewpoints
and experiences.

® D. Tutor Welfare: Make certain that tutors are fairly compensated for their labor.
Provide tutors with channels to voice their issues and receive feedback. Provide
tutors with chances for professional development so they can advance their

knowledge and abilities.
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c¢. Support for Students: Offer tools to ensure that students get the most out of their
tutoring sessions. Provide discounts or subsidies to kids from disadvantaged
backgrounds who would not be able to pay for tutoring.

d. Community Engagement: Get involved with your neighborhood to learn about its
unique requirements and adjust services accordingly. Plan informative seminars and

activities that benefit the local community.

2. Economic Sustainability: a. Long-Term Viability: Create a long-term business plan

that is consistent with our beliefs and goal.

Review and modify pricing policies on a regular basis to maintain profitability and

competitiveness.

a. Cost Efficiency: Keep an eye on spending and look for ways to cut costs without
sacrificing quality.

b.To cut expenses, promote flexible scheduling and remote employment.

c. Partnerships and Collaborations: To increase our reach, work with organizations
and educational institutions. Establish strategic alliances with services that
compliment ours to improve what we provide.

d. Customer happiness: Give top priority to customer happiness and solicit input in
order to continually enhance our platform. Keep clients by providing outstanding

service and a customized experience.

5.3 Project Management and Financial Analysis

TutorHub's project management plan follows financial limits while taking a methodical

approach to development, implementation, and maintenance. Development, marketing,

hosting, and maintenance costs are broken down in financial analysis, along with an

alternative budget to maximize available resources. To guarantee long-term viability, the

income model incorporates advertising, transaction fees, and subscriptions.

©Dadffodil International University

37



Table 5.1 Project Management and Financial Analysis

Standard | Alternate

Category B Budget Description
Development 30,000 20,000 Software fi.evelopmentz testing, and
Costs implementation.
) Campaigns to promote the platform
Marketing and |4 3,000 | using both traditional and social
Outreach X
media.
Miscellaneous 10,000 3,000 Training, documentation, and
unexpected expenses.
Total 48,000 26,000
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5.4 Complex Engineering Problem

5.4.1 Complex Problem Solving

In this section, provide a mapping with problem solving categories. For each
mapping add subsections to put rationale (Use Table 5.1). For P1, you need to
put another mapping with Knowledge profile and rational thereof.

Mapping with Complex Problem Solving Categories

Table 5.2: Mapping with complex problem solving.

EP1 EP2 EP3 EP4 EP5 EP6 EP7
Dept of Range Depth | Familiari| Extent Extent Interdepende
Knowled | Of of ty of of Of Stake- | nce
ge Conflicting | Analys | Issues Applicab | holder
Requireme | is leCodes | Involveme
nts nt
v’ v’ v’ v’ v’

Mapping with Knowledge Profile for EP1

Table 5.3: Mapping with knowledge Profile.

K3 K4 K5 K6 K8

Engineering Specialist Engineering Engineering Research

Fundamentals | Knowledge Design Practice Literature
v’ v’ v’ v’ v’

In order to construct TutorHub, complex engineering problems must be solved by
combining problem-solving techniques and mapping them to an extensive knowledge
profile. The platform offers individualized tutor-student matching by integrating
multidisciplinary knowledge (EP1: Depth of Knowledge) in database administration, web
development, and Al-driven algorithms. Conflicting requirements are addressed by
striking a balance between affordability, scalability, and user accessibility (EP2: Range of
Conflicting Requirements), guaranteeing that the platform satisfies a variety of user

needs. Innovative solutions like encryption and secure communication protocols address
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well-known problems (EP4: Familiarity with Issues) like data security, real-time
communication, and user privacy. GDPR compliance is guaranteed by adherence to
international standards (EP5: Extent of Applicable Codes), and system functionality is
improved by smooth interdependence (EP7: Interdependence) across modules such as
scheduling, messaging, and payment gateways.In terms of knowledge, the project makes
use of engineering basics (K3) to provide dependable system architecture and user-
friendly interfaces. Implementing AI algorithms and interactive tools for real-time
learning experiences requires the use of specialist knowledge (K4). Scalability and secure
handling of sensitive user data are ensured by applying engineering design principles
(K5). Iterative development is facilitated by agile approaches (K6), and features like

virtual classrooms and adaptive matching are informed by research literature (K8).

By taking a methodical approach to these intricate problems, TutorHub becomes a strong,
scalable, and safe platform that satisfies contemporary educational needs while

upholding strict engineering standards.

5.4.2 Engineering Activities

It describes organized procedures used in engineering fields, frequently focusing on
elements like design implementation, security monitoring, and evaluation. Network
engineering, for instance, might include tasks like network security monitoring to find
and fix possible weaknesses in infrastructure systems. This involves utilizing
technologies for traffic analysis, anomaly detection, and secure connectivity. Activities in
water engineering that fall under these categories may include assessing water quality,
keeping an eye on pollution, or dealing with issues like pollutants in ecosystems.

Methods can include anything from measuring dissolved solids to treating contaminants

chemically.
Table 5.4:Engineering Activities
EA1 EA2 EA3 EA4 EA5
Range of re- | Level of Innovation Consequences | Familiarity
sources Interaction for society and
environment
v’ v’ v’ v’
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The TutorHub project's engineering operations include methodical processes for
designing, implementing, monitoring, and assessing the platform's performance. To
guarantee scalability and high performance, a wide variety of resources (EA1: variety of
Resources) are used, such as cloud computing infrastructure, Al-powered algorithms, and
cutting-edge web technologies. By integrating safe payment methods, real-time virtual
classrooms, and customized tutor-student matching, Innovation (EA2) plays a crucial
part in differentiating the platform from conventional alternatives.

The effects on society and the environment (EA4) are substantial since TutorHub reduces
the environmental impact of in-person tutoring, such as transportation emissions, while
addressing educational inequity by providing remote access to high-quality education. By
encouraging inclusivity, the design helps marginalized communities close gaps.

A dependable and user-friendly experience is ensured by familiarity (EA5) with current
frameworks and standards, such as GDPR compliance for data security and well-known

web protocols like HTTPS and WebRTC.

TutorHub effectively provides a scalable, secure, and significant solution that complies
with industry standards and social demands by implementing these organized

engineering methods.

5.5 Summary

This chapter covers the engineering standards and design difficulties encountered in the
creation of TutorHub, with an emphasis on complicated technical issues, project
management, societal and environmental effects, and standard compliance. In terms of
software standards, TutorHub uses Node.js, RESTful APIs, and MongoDB for
performance and scalability; Django and MySQL were considered but not selected.
Because of their scalability and simplicity of maintenance, cloud hosting services like
AWS and Heroku are preferred by hardware standards over conventional on-premise
servers. Communication standards prioritize open standards over proprietary
alternatives and rely on secure protocols like WebRTC and HTTPS to guarantee data

security and compatibility.
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In addition to addressing environmental issues like lowering travel emissions and
encouraging resource efficiency, the sociological impact includes expanding educational

opportunities, removing obstacles based on geography, and fostering skill development.

Privacy, inclusion, equity, and maintaining high educational standards are the main
ethical concerns. To maintain long-term success, sustainability plans place a strong

emphasis on diversity, tutor welfare, cost effectiveness, and strategic partnerships.

The chapter also discusses financial planning, including budgets that strike a balance
between operational quality and development costs. By combining Al, safe payment
methods, and real-time communication, TutorHub tackles challenging engineering issues
while utilizing interdisciplinary expertise and iterative approaches for ongoing
development. Last but not least, engineering efforts incorporate systematic procedures
for system evaluation and design execution, guaranteeing dependability and

sustainability across use cases
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Chapter 6

Conclusion

6.1 Summary

The goal of the online application TutorHub is to completely transform the way
that tutors and students communicate while seeking individual instruction.
Finding the ideal instructor may be difficult in the fast-paced world of today,
particularly when there are time and resource limits. With the help of this
program, students can easily identify and get in touch with teachers who are
competent and fit their individual learning needs.

The app has a large database of teachers with thorough profiles that include
information about their experience, training, specialty, and student testimonials.
Students may easily locate the ideal teacher for their academic needs by
searching for tutors based on courses, grades, and even region. Students may
communicate with tutors directly through TutorHub, discuss their learning
objectives, and book individualized tutoring sessions. TutorHub provides a safe
and effective communication channel. The booking procedure is easy and hassle-
free because to the platform's user-friendly design and real-time availability
updates. TutorHub has an in-app virtual classroom where tutors and students
may have interactive one-onone sessions to improve the learning experience. In
order to promote efficient learning and

knowledge exchange, this virtual environment has features like real-time
messaging,interactive whiteboards, file-sharing capabilities, and live video
conferencing.

Overall, by giving them access to a wide selection of knowledgeable instructors
and various scheduling choices, TutorHub gives students the power to take
charge of their educational experience. The ultimate goal of this application is to
establish a lively and supportive learning environment for both students and
tutors, encouraging success and progress in the classroom.
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6.2 Limitation

There are certain restrictions on the TutorHub Online Tutoring System. Its Al-powered
tutor matching lacks sophisticated customisation, and it has scalability issues during
periods of high traffic. Users in different time zones may experience scheduling issues,
and the system is highly dependent on reliable internet connections. Accessibility in
some areas is limited by a lack of bilingual assistance and payment gateway alternatives.
Furthermore, it only uses rudimentary tutor verification, which may need manual
oversight for quality assurance, and does not fully comply with accessibility standards.

Future updates can address these problems.

6.3 Future Work

Improved Matching Algorithm: Using more advanced matching algorithms that include a
wider variety of factors, including teaching strategies, subject-specific knowledge, and
learning styles, will increase the precision of tutor-student matches. Better learning
results and increased user satisfaction will follow from this. Interactive Virtual
Classrooms:

Enhancing the learning process will be possible by including virtual classrooms into the
program, where students and instructors may communicate in real time via video
conferencing and other collaboration technologies. It is possible to enhance the sessions'
engagement by incorporating features like interactive quizzes, whiteboarding, and screen
sharing. Metrics for

Tutor Performance: By providing instructors with access to data like completion rates,
session ratings, and student comments, students will be better equipped to select a tutor.
Additionally, it will encourage instructors to consistently enhance their pedagogical
approaches.

Mobile Application: TutorHub will reach a broader audience and improve accessibility by
creating a specific mobile application, which will appeal to individuals who prefer to look
for and hire tutors on their smartphones or tablets.

International Expansion: By reaching out to other nations and areas, TutorHub will be
able to establish a worldwide tutoring network that will link students with tutors from a
variety of cultural backgrounds. This extension will foster cross-cultural learning

opportunities and offer distinctive learning chances.
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