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ABSTRACT

This project presents an MCQ Exam Management System that simplifies and automates
the multiple choice questions exam management, grading, and result generation process.
An administrator can manage various aspects of the exam process, including adding ques-
tions, assigning applicants to tests, generating new exams, and adding scholar data. A
unique feature of this system is the integration of Optical Mark Recognition (OMR) tech-
nology, which allows the administrator to upload completed OMR sheets filled out by
candidates. One of the most useful features of this system is the integration of Optical
Mark Recognition (OMR) technology. This feature allows administrators to upload OMR
sheets completed by students. The system reads the answers on these sheets, grades them
automatically, and generates individual results for each student. These results are securely
stored in a centralized database, making them easy to access and manage. To make things
more convenient, the system provides an option to download exam results in PDF for-
mat. This helps administrators and students view and share results easily without the
need for printed copies. By automating tasks like grading and result generation, the sys-
tem saves time, reduces errors, and makes exam management more efficient. This MCQ
Exam Management System is a user-friendly tool that simplifies the exam process. It
replaces manual grading and paperwork, making exams faster, more accurate, and easier
for everyone involved. With the help of this solution, MCQ tests may be handled more
effectively, accurately, and user-friendly, doing away with the need for manual grading and

paper-based result distribution.
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Chapter 1

Introduction

1.1 Introduction

In today’s fast-paced and technology-driven world, the need for efficient and automated
systems in education has become increasingly important. Multiple Choice Questions
(MCQ) exams are a widely adopted assessment method due to their ability to evalu-
ate large groups of candidates efficiently and objectively. However, traditional methods of
managing such exams, including question preparation, manual grading, and result distri-
bution, often lead to inefficiencies, increased workload, and the risk of human error.

The MCQ Exam Management System aims to address these challenges by providing an
integrated platform that simplifies and automates various aspects of the exam process.
The system is designed to help administrators manage tasks such as creating and assign-
ing exams, storing and updating student information, and processing results. One of the
standout features of this solution is the incorporation of Optical Mark Recognition (OMR)
technology, which streamlines the evaluation process by extracting answers directly from
OMR sheets filled out by candidates. This system not only improves the accuracy and
efficiency of the grading but also ensures secure storage and easy access to the exam results
via a centralized database. In addition, the option to download results in PDF format
makes it convenient for administrators to share results with candidates and other stake-
holders. Using automation and digital solutions, the MCQ Exam Management System
revolutionizes the traditional exam workflow, offering a user-friendly and robust approach

to modern educational assessments.

1.2 Motivation

Traditional methods of organizing MC(Q exams are often time-consuming, prone to human
errors during grading, and require significant manual effort for the distribution of results.
These inefficiencies not only increase the workload for educators and administrators, but
also delay the overall assessment process, impacting the timely delivery of feedback to

students. As educational institutions strive to adopt more streamlined and automated

©Daffodil International University 1



Chapter 1. Introduction 1.3. Objectives

solutions, there is a pressing need for systems that can minimize errors, reduce manual
result generation time, and accelerate the examination workflow. The integration of tech-
nology into exam management processes, such as automated grading using Optical Mark
Recognition (OMR) and centralized data storage, offers a promising solution to these chal-
lenges. This project is motivated by the desire to bridge the gap between traditional exam
practices Developingern technological capabilities, ensuring precision, efficiency, and ease

of access for all involved users.

1.3 Objectives

The primary objectives of MCQ Exam Management System are:

e Develop a platform for Creating exam, question papers and storing student infor-

mation.

e Dedicating server to implement and serve optical mark recognition (OMR) technol-

ogy to that will ensure accurate evaluation of answer sheets.
e Designing centralized database to store and manage all the exam and students record.

e Features and functionality for the administrators to create and download PDFs of

created questions, OMR sheets and generated results.
e Easy to use user interface design to access all the features comfortably.
o If workloads grows server will able to rescale to match the loads.

e Ensured Security to protect sensitive student and exam data from unauthorized

access.

1.4 Methodology

The methodology section explains the approach you’ll take to develop the MCQ Exam
Management System. Here’s a sample outline:

a. Requirement Analysis:

e Identify and gather requirements from stakeholders such as educators, administra-

tors, and students.
e Define the key features, functionalities, and constraints of the system.
b. System Design:

e Develop an architecture for the system, incorporating modules for exam creation,

OMR processing, result generation, and database management.

e Use flowcharts and data models to map out the system’s operations.

©Daffodil International University 2



Chapter 1. Introduction 1.5. Project Outcome

c. Development:

e Use dart and javascript programming language to implement the features. Frame-

works (expressjs, flutter).

e Integrate Optical Mark Recognition (OMR) technology for automated answer sheet

evaluation.

e Develop a user-friendly web interface with responsive design.
d. Database Setup:

e Design a centralized relational database using MySQL to store student information,

question banks, and exam results.
e. Testing and Debugging:

e Conduct unit, integration and system testing to ensure that the platform is func-

tional, accurate, and secure.

e Test OMR accuracy with sample answer sheets.
f. Deployment:

e Host the system on a scalable server infrastructure to handle varying workloads.
g. Evaluation and Feedback:

e Collect feedback from users to refine the system and address any usability or per-

formance problems.

1.5 Project Outcome

A fully functional MCQ Exam Management System with features for exam creation,

student record management, and automated grading using OMR, technology.

e A centralized database that securely stores all exam-related data and allows easy

retrieval for reporting and analysis.

e Improved accuracy and speed in exam grading, reducing human error and adminis-

trative workload.

o A user-friendly interface that enables administrators to efficiently manage the entire

exam lifecycle.

e The ability to generate and download exam results and OMR sheets in PDF format,

enhancing accessibility and sharing.

e Scalability and reliability of the system to handle large numbers of users and exams

simultaneously.

e Enhanced security features to protect sensitive data and ensure privacy compliance.

©Daffodil International University 3



Chapter 1. Introduction 1.6. Organization of the Report

1.6 Organization of the Report

This section describes the remaining structure of the entire document.

Table 1.1: Organization of the report

Chapters Overview

Chapter 2 Compares among the existing systems and the designed model.

Chapter 3 Details of the step by step approach used to design & develop the system

Chapter 4 | Explains of the system design, implementation and architecture of the system.

Chapter 5 Details of the testing and results

Chapter 6 Highlights the significance of the system and conclusion.

©Daffodil International University 4



Chapter 2

Background

2.1 Introduction

In the digital age, the automation of educational assessments has become increasingly
important to improve efficiency, accuracy, and accessibility. Multiple Choice Questions
(MCQ) exams are a widely used method for evaluating large groups of candidates due
to their objective nature and ease of grading. Various applications have been developed
to streamline this process, integrating Optical Mark Recognition (OMR) technology to
automate answer sheet evaluation. These applications offer a range of features tailored to
different user needs, from exam creation and grading to performance tracking and report

generation.

2.2 Literature Review

2.2.1 Similar Applications

There are many applications available regarding MCQs and OMR sheet scanners on the
internet. Each application has their own unique features, usages, and targeted users.

EvalBee[l] is an OMR sheet scanner application which was developed by Ekodriod
labs. In this application, admin can create new exams and upload and update questions.
Through this application users can generate OMR sheets as well as scan the paper OMR
sheets. This app also includes features such as analysis reports, download the sheets, and
make answer keys.

Dynamic OMR sheet[2], was developed by Reak AbC & Co, for UPSC, JEE, NEET,
BPSE and all other related examinations. This application includes features such as creat-
ing OMR sheets, setting timer, and generating reports. Admins can input correct answers
into the system and upload students’ answer sheets. This app scans their sheets and
performs an automatic analysis of the responses. After analyzing, this app will generate
reports. Users can also track their previous examinations and monitor progress.

Live MCQ[3] was developed by the CrackTech company. It is specially designed for the
job seeking candidates. The app focuses on only the job market including BCS(Bangladesh

©Daffodil International University )



Chapter 2. Background 2.4. Summary

2.3 Gap Analysis

Table 2.1: Gap Analysis

Features Eval Bee | Dynamic OMR | Live MCQ | Aspose. | Proposed
OMR system
Create Exam Yes No No No Yes
Candidate Register Yes Yes No No Yes
Add scholar No No No No Yes
OMR pdf No Yes No Yes Yes
Result PDF Yes No No Yes Yes
Offline exam data No No Yes Yes Yes
management

Admin control Yes Yes Yes Yes Yes
Public user Yes Yes Yes Yes No
OMR data extraction No Yes No No Yes

Civil Service), banking, and teaching. This is an interactive quiz system application where
candidates can not only participate in the quizzes but also can access the explanation of
the correct answers. This app features graphical representations of top-ranked candidates
and a leaderboard to foster competitive engagement.

Aspose.OMR[4] developed by Aspose Cloud, is an application designed for creating and
recognizing answer sheets with smartphones. Administrators can input correct answers
into the system and scan students’ OMR sheets and the app scans the sheets and identifies
if the answer is correct or not.

Britto[5] is a learning and testing application by Innospace Infotech Ltd targeting HSC
and SSC candidates. It is an offline application where students can evaluate themselves
by taking the quizzes, making it a valuable tool for academic preparation.

OMR[6], developed by Surya Vedantam, is also a typical quiz based application uti-
lizing OMR sheet technology. Admin can create quizzes, set timer, and enter correct
answers into the system. Students can view the questions and input their answers. This
application will automatically analyze the answers and generate results.

MCQS]|7] for SSC, HSC, medical, computing exam candidates. This app requires no
internet to run. Users can select the exam they wish to participate in, take quizzes, and

assess their performance without requiring an internet connection.

2.4 Summary

The market offers several applications for automating MCQ based assessments and using
OMR technology to simplify grading and result generation. There are several apps in the
market such as EvalBee which focus on exam creation, automated grading, and progress
tracking, while Live MCQ targets job-seekers with interactive quizzes and leaderboards.
Others, like Aspose.OMR and Britto, cater to mobile users and offline self-assessments,

respectively. However, these tools often target specific audiences or functionalities. In

©Daffodil International University 6



Chapter 2. Background 2.4. Summary

contrast, MCQ Exam Management System offers a comprehensive solution, integrating
features like exam creation, secure centralized result storage, automated OMR based grad-
ing, and scalability. Unlike the limited scope of existing tools, this system caters to diverse
users and ensures a robust, user-friendly platform, making it an efficient solution for mod-

ern educational needs.

©Daffodil International University 7



Chapter 3

Research Methodology

3.1 Methodology

3.1.1 Overview

The MCQ Exam Management System is designed with a client-server architecture, in-
tegrating an application based platform for administrators and students. The system
includes a backend that handles exam creation, grading, and database management. A
key feature is the integration of Optical Mark Recognition (OMR) technology for auto-
mated grading, which scans and processes OMR sheets to generate results. In this sec-
tion, the diagrams including Usercase, Entity- Relation(ER) diagram, Unified Modeling
Laguage(UML) diagram are drawn. The visual representation of the designed application
is illustrated here. Screenshots of the application are provided here as User Interface(UT)

in the UI design subsection.

3.1.2 Proposed Methodology

During planning and designing this application, I have followed SDLC model [fig 3.1].

The Software Development Life Cycle (SDLC) is a foundational concept in software en-

Requirements
Analysis
System Design

Coding and
implementation
Testing
Deployment

©Daffodil International University 8
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Chapter 3. Research Methodology 3.1. Methodology

gineering. It provides a systematic framework for planning, developing, and maintaining
software. It ensures the end product meets or exceeds customer expectations. It maintains
timelines for project milestones and final release. The SDLC model steps are described
below:

i. Requirements Analysis:
e Gathering functional and non-functional requirements from stakeholders.

e Identifying the challenges in existing systems, such as manual grading inefficiencies

and lack of scalability.

e This also identifies the functional and non-functional requirements such as security,

performance, usability.
ii. System Design:

e Designing a backend architecture to support OMR integration, grading automation,

and centralized database management.

e Developing a frontend interface to enable seamless interactions for both administra-

tors and students.
iii. Implementation:
e Express.js for backend development and Flutter for creating a responsive frontend.
e Integrating libraries for OMR processing and secure database handling.

e Development of features and functionalities. Adherence to coding standards and

guidelines.
e The version control is done using tools like Git.
iv. Testing:

e Conducting unit tests for individual components, integration tests for combined

modules, and user acceptance testing to ensure reliability and usability.
v. Deployment:

e Hosting the system on a secure server with robust infrastructure to handle scaling

requirements.
vi. Maintenance:

e Regular updates to improve performance, address bugs, and incorporate new fea-

tures.

©Daffodil International University 9



Chapter 3. Research Methodology 3.1. Methodology

3.1.3 Functional & Non Functional requirements

Functional requirements
Functional requirements describe what the system should do. These are directly related
to the specific functionalities or services a system must provide to fulfill its purpose. They

define behavior and features of the system.

¢ Exam Management: Admin can create, update, and delete exams. They can

assign exams to specific groups or candidates.
e Student Data Management: Admin can add, update, and delete student records.

e Question Bank Management: Admin can upload, categorize, and modify ques-

tions.

¢ OMR Integration: Admin can generate OMR sheets for candidates as well as

upload scanned OMR sheets for automated answer extraction.

o Automated Grading: The system extracts answers from OMR sheets and matches

them against the answer key and calculates scores.
e Result Management: Generates individual and consolidated exam results.

e Centralized Database: Securely store student data, question banks, exam details,

and results.

e User Authentication and Authorization: Secure login system for admins.

Non-Functional Requirements

Non-functional requirements define the quality attributes, system constraints, and opera-

tional standards. They focus on how the system performs the defined functions.
e Performance: The system processes OMR sheets and generates results.

e Scalability: The system is capable of handling increasing numbers of users, exams,

and data without requiring significant redesign.
e Reliability: This app ensures 99.9% system uptime for uninterrupted usage.

e Usability: This app provides an intuitive and user-friendly management. admin-

istrators.

e Security: Encrypt sensitive data, including login credentials and exam results.

Implement protection against SQL injection, XSS, and other common vulnerabilities.

©Daffodil International University 10



Chapter 3. Research Methodology 3.1. Methodology

3.1.4 Context Diagram
ER Diagram

admin_username
admin_password

serial_number
(Correct_answel

e

scholar_name

Many- scholar

Many

; exam  ———1 —(scholar_picture

exam_name

@ |
0

1 Many- result

cadidate_name

Many@dmes

question
count

candiate
count

Figure 3.2: ER diagram

UML Diagram

results @
exam_id int pk
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incorrect_ans int candidates ,9,)\
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grade string candidate_name string
date date e —
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school_name string
duration string
class_level string
question_count int
scholar_id s (1%
candidate_count int
participates T exam_id int pk
exam_id int pk 1
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R « register
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o o
admin — class_level string
i g
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username  string
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Figure 3.3: UML Diagram
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User Case Diagram
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3.1.5 UI Design
Front End Design
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3.2 Detailed Methodology and Design

In developing the MCQ Exam Management System, several alternate solutions and ap-
proaches were considered to ensure optimal system performance, scalability, and usability.
Below are the key considerations and the rationale behind the selected technologies and
design choices.

Backend Development:

e Express.js: Express.js is known for its non-blocking, asynchronous nature, making
it efficient in handling concurrent requests. It also allows rapid development of
RESTful APIs, which is crucial for the system’s interaction with the frontend and
OMR library.

e Python & OpenCV: OpenCV (Open Source Computer Vision Library) is a power-
ful library for computer vision and image processing tasks. Combined with Python,
it enables developers to perform a wide range of operations like image analysis, object

detection, video processing, and more.

Frontend Development:

e Flutter: Flutter’s widget-based structure and hot-reload feature allow for faster Ul
development, and its ability to run on both Android and iOS without additional code
makes it highly scalable. The framework also provides robust support for integrating
with REST APIs, making it ideal for this system.

OMR Integration:

e Custom OMR Processing: A custom solution was developed using available
open-source libraries and tools for OMR processing. This approach provides greater
flexibility, control over the accuracy of answer extraction, and integration with the

backend for automatic grading.
Database Management:

¢ Relational Database (MySQL): MySQL is reliable, well-documented, and sup-
ports ACID transactions, which ensures data integrity and security. This is critical

for handling sensitive student data and exam results.
Security:

o JWT: A secure login system with JWT (JSON Web Tokens) for user authentication
was selected. This approach provides stateless authentication, which is scalable and

ensures secure access for both students and administrators.
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3.3 Project Plan

The project will be developed in phases, with each phase focusing on specific deliverables.
The following is the detailed timeline for the project:
Phase 1: Requirements Gathering and Analysis (1 week)

e Gather functional and non-functional requirements from stakeholders.
o Identify challenges in existing systems and define project scope.
Phase 2: System Design and Architecture (2 weeks)
e Design the overall system architecture, including backend and frontend components.
e Create database schemas and define API structure.
e Develop Ul wireframes and user flow diagrams.
Phase 3: Development and Implementation (5 weeks)

e Week 1-2: Set up the backend with Express.js and integrate MySQL for database

management.

e Week 3-4: Develop the frontend with Flutter and integrate with the backend APIs.

e Week 5: Implement OMR integration and automated grading features.
Phase 4: Testing and Debugging (2 weeks)

e Conduct unit testing for individual components.

e Perform integration testing to ensure proper interaction between modules.

e Conduct user acceptance testing with administrators and students to verify usability.
Phase 5: Deployment (1 week)

e Host the system on a secure cloud server.

e Set up server environments, including SSL encryption and database backups.

e Deploy the application and monitor for performance issues.
Phase 6: Maintenance and Updates (ongoing)

e Regularly update the system to fix bugs, enhance performance, and add new features.

e Monitor system usage, handle user feedback, and incorporate new requests for future

versions.
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3.4 Task Allocation

Given that this project is being developed as a solo endeavor, the following task allocation
outlines the responsibilities I will manage throughout the project:

i. Backend Development (Express.js):
e Design the server architecture and set up Express.js to handle requests and responses.
e Develop and integrate REST APIs for managing exams, student data, and results.
e Set up authentication with JWT for secure user login.

ii. Frontend Development (Flutter):
e Design the Ul for both administrators and students.

e Develop the functionality for students to take exams, view results, and interact with

the system.
e Create the admin dashboard for managing exams, student data, and results.
iii. OMR Integration:

e Integrate an OMR library or tool for scanning and extracting answers from scanned

sheets.

e Implement the logic for comparing answers with the answer key and calculating

results.
iv. Database Management:

e Design and set up the MySQL database to store student records, exams, question

banks, and results.

o Write SQL queries for data management and ensure data integrity through proper

normalization.
v. Testing and Debugging:
e Conduct unit testing for individual modules (backend, frontend, database).

e Perform integration testing to ensure seamless interaction between the system’s com-

ponents.
e Address any issues or bugs found during testing.
vi. Deployment and Maintenance:

e Set up the production environment and deploy the application to a secure cloud

server.

e Monitor system performance and apply patches or updates as necessary.
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3.5 Summary

This chapter includes features of system design for the MCQ Exam Management Sys-
tem. It involves several key components, including a backend for handling exam creation,
student management, and automated grading using Optical Mark Recognition (OMR)
technology, alongside a user-friendly frontend interface. The design incorporates a cen-
tralized relational database to securely store student data, exam details, and results. The
designed system ensures and secures users’ data with data encryption and user authen-
tication. Overall, the system aims to simplify the exam management process, enhance

grading accuracy, and provide a seamless experience for administrators.
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Chapter 4
Implementation and Results

This chapter describes the implementation of the MCQ Exam Management System, in-
cluding the setup of the development environment, the evaluation of system functionality,
and a discussion of the results. The system was designed to automate MCQ exam man-
agement processes with features like Optical Mark Recognition (OMR) and centralized

result storage.

4.1 Environment Setup

This section outlines the technical environment used to develop the system:

Frontend: Developed using Flutter with Dart, providing a cross-platform user

interface for administrators and candidates.

Backend: Built with Express.js using JavaScript, ensuring efficient handling of

API requests and database operations.

Database: A Mysql database is used to store question banks, user data, test

details, and exam results securely.

OMR Integration: Implemented with opencv library for image processing and

marked answers extraction, ensuring accurate answer recognition.

Development Tools: The project was developed using Visual Studio Code, with

version control managed via GitHub.

4.1.1 API Design

Domain: api.rahatalmas.com

RESTful APIs

USER
GET: /api/user/list
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GET: /api/user/list/:id

POST: /api/user/register

POST: /api/user/login

PUT: /api/user/update/name
PUT: /api/user/update/password
PUT: /api/user/update/role
DELETE: /api/user/delete/:id

EXAM

GET: /api/exam/list

GET: /api/exam/list/:examld
POST: /api/exam/add

PUT: /api/exam/update
DELETE: /api/exam/delete/:id

SCHOLAR

GET: /api/scholar/list

GET: /api/scholar/filteredlist/:examlist
POST: /api/scholar/add

PUT: /api/scholar/update

DELETE: /api/scholar/delete/:id

CANDIDATE

GET: /api/candidate/:examld

GET: /api/candidate/count/:examld

POST: /api/candidate/add

DELETE: /api/candidate/delete/:serialNumber /:examId

RESULT

GET: /api/result/allresult

GET: /api/result/all/:examld

GET: /api/result/all/myresult/:examld/:serialNumber
POST: /api/result/add

PUT: /api/result/update

DELETE: /api/delete/:examlId

DELETE: /api/delete/individual /:examld/:serialNumber

ANSWER

GET: /api/answer/all/:examld POST: /api/answer/add
PUT: /api/answer/update
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e IDE Setup & File Structure

ot e® o

v @

@

Figure 4.1: Android Studio setup and Flutter File structure

Figure 4.2: ExpressJS server code and file structure

Figure 4.3: Flask server code and file structure
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Chapter 4. Implementation and Results 4.2. Results and Discussion

4.2 Results and Discussion
Present the outcomes and insights:

e System Features Performance: All core functionalities were successfully imple-
mented. The OMR feature significantly reduced the manual workload by automating

grading and result generation.

e Challenges: Low-quality OMR sheets led to minor recognition errors, which were

mitigated by preprocessing images.

e Insights: The integration of OMR technology streamlined the grading process, and

the PDF export feature enhanced result sharing.

4.3 Summary

This chapter presented the implementation and results of the MCQ Exam Management
System. The integration of Express.js, Flutter, and OMR technology achieved the ob-
jectives of automating MCQ exam processes. The system demonstrated high efficiency,

accuracy, and usability, making it a valuable solution for managing large-scale exams.
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Chapter 5

Engineering Standards and Design

Challenges

5.1 Compliance with the Standards

The MCQ Exam Management System adheres to various industry standards to ensure
reliability, compatibility, and security.
5.1.1 Software Standards

The development of this application adheres the software standards to ensure quality,

compatibility, and security.

e Coding Standards: Followed best practices in coding, such as clean code principles,

proper documentation, and naming conventions for variables, classes, and functions.

e Testing Standards: Utilized unit testing, stress testing and integration testing meth-

ods to ensure the functionality and robustness of the system.

e Security Standards: Implemented Idor, broken access control, CSRF, SSRF, secure
authentication and data encryption to comply with Hash algorithm and other data

protection regulations.

e User Interface Standards: Designed a user friendly interface with consistent typog-

raphy, navigation, and layout for accessibility compliance.

e Performance Standards: Ensured efficient database queries and response times to

support large scale exam management.

5.1.2 Hardware Standards

The system requires the following hardware to operate efficiently. Server Requirements:
Processor: Minimum Quad-Core 2.5 GHz RAM: Minimum 16 GB Storage: SSD with at
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Chapter 5. 5.2. Impact on Society, Environment and Sustainability

5.1.3 Communication Standards

The communication between the client and server and between system components adheres
to the following protocols: Network Protocols: HTTPS for secure data transmission. Data
Communication: JSON formats for structured data exchange between the web interface
and the backend. Error Logging: Integrated logging frameworks such as Express JS for
efficient error reporting and troubleshooting. API Standards: RESTful API design to

ensure modularity and interoperability for future enhancements.

5.2 Impact on Society, Environment and Sustainability

5.2.1 Impact on Life

The MCQ Exam Management System improves the overall experience for educators, and
administrators. Educators and administrators benefit from a streamlined workflow, allow-
ing them to focus more on teaching and organizational development rather than manual
grading and result management. Institutions adopting this system also see enhanced
efficiency, reduced operational overhead, and better stakeholder satisfaction, creating a

positive impact on all participants in the educational ecosystem.

5.2.2 Impact on Society & Environment

The system drives societal progress by integrating advanced technology into education, en-
abling a more efficient learning environment. By encouraging transparency and efficiency,
it fosters trust among educators, and stakeholders. Environmentally, the system reduces
the reliance on paper by digitizing exams and results, leading to a substantial decrease
in paper waste. Additionally, it eliminates the need for transportation and storage of
physical exam materials, lowering the associated carbon footprint and contributing to a

more sustainable future.

5.2.3 Ethical Aspects

The system upholds strong ethical standards by prioritizing data security and privacy.
It ensures compliance with global data protection regulations, safeguarding the personal
information of students and educators. By automating the evaluation process, it eliminates
biases and inconsistencies that may arise from manual grading, promoting fairness and

equity.

5.2.4 Sustainability Plan

e Long Term Scalability: I have currently hosted on local server or device to handle
an increasing number of users and exams without hardware overhauls. Regular

system updates to remain compatible with new technologies and standards.
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Chapter 5. 5.3. Project Management and Financial Analysis

e Energy Efficiency: Optimizing server performance to reduce energy consumption
and encouraging the use of energy efficient devices for OMR scanning and data

processing.

e User Training: Conducting workshops for administrators and teachers to ensure

effective system use, reducing operational inefficiencies.

e Maintenance and Support: [ have established a dedicated support team for

troubleshooting and updates.

5.3 Project Management and Financial Analysis

The development of the MCQ Exam Management System was divided into several phases

to ensure systematic progress.
e Requirement Analysis: Identification of key features and stakeholder expectations.

e System Design: Development of the architecture, database schema, and user inter-

face mockups.

e Development: Implementation of features such as OMR processing, exam manage-

ment, and result generation.
e Testing: Rigorous testing of functionalities, including unit testing, stress testing.
e Deployment: Hosting the system on a scalable and secure server infrastructure.

e Feedback: Gathering feedback from users.

Table 5.1: Project timeline & financial analysis

Tasks Time Estimated Cost
Project Planning 1 Week 90 USD
Requirement Analysis and Ul Design | 2 Week 100 USD
App development 3-5 Weeks 600 USD
Database Design 6-7 Weeks 200 USD
API development 8-9 Weeks 500 USD
Testing and Debugging 10 Week 200 USD

5.4 Complex Engineering Problem

5.4.1 Complex Problem Solving

In this section, a mapping of the problem and solutions are provided with targeted Program
Outcomes (PO’s).
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Chapter 5. 5.5. Summary
Table 5.2: Mapping with complex problem solving.
EP1 EP2 EP3 EP4 EP5 EP6 EPT7
Dept  of | Range Depth of | Familiarity | Extent of | Extent Inter-
Knowl- of  Con- | Analysis of Issues Applicable | of Stake- | dependence
edge flicting Codes holder
Require- Involve-
ments ment
v X v v X v X
Mapping with Knowledge Profile for EP1
This table [5.3] is designed to map the EP1 to the Knowledge Profile.
Table 5.3: Mapping with knowledge Profile.
K3 K4 K5 K6 K8
Engineering| Specialist | Engineering| Engineering| Research
Funda- Knowl- Design Practice Literature
mentals edge
v Vv Vv Vv Vv
5.4.2 Engineering Activities
In this section, a mapping with engineering activities has been provided.
Table 5.4: Mapping with complex engineering activities.
EA1 EA2 EA3 EA4 EA5
Range of re- | Level of Interac- | Innovation Consequences Familiarity
sources tion for society and
environment
v v v v v

5.5 Summary

This chapter covers several key aspects of the MC(Q Exam Management System, focusing

on the standards, societal impact, and financial management. It includes the software and

hardware standards essential for ensuring efficient system performance and the commu-

nication standards required for smooth data transmission. The system’s impact on life,
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Chapter 5. 5.5. Summary

society, and the environment is highlighted, emphasizing its role in improving educational
efficiency, reducing administrative workload, and minimizing the environmental footprint
by cutting down paper usage. Ethical considerations are also addressed, ensuring data
privacy, fairness in grading, and equal access. A sustainability plan is outlined to main-
tain and scale the system, utilizing cloud-based infrastructure and open-source tools. The
chapter concludes with a detailed financial analysis, presenting both initial and alternate

budget plans, with the alternate budget offering a more cost-effective approach.
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Chapter 6

Conclusion

6.1 Summary

The MCQ Exam Management System offers an innovative solution to automate and
streamline the process of administering multiple-choice exams, from creating and manag-
ing exams to grading and generating results. With features such as Optical Mark Recog-
nition (OMR) technology for automated answer sheet evaluation, centralized storage of
exam data, the system significantly reduces the administrative workload and improves
efficiency. The project has been designed with a focus on scalability, usability, and cost-
effectiveness, ensuring that it can meet the demands of educational institutions of various

sizes.

6.2 Limitation

Despite the system’s many advantages, there are some limitations. The accuracy of the
OMR technology depends heavily on the quality of the scanned answer sheets, which
could pose challenges if the sheets are not filled out correctly or are poorly scanned.
Additionally, while the system provides automated grading, it may not be suitable for
complex question types, such as essay questions, which require subjective evaluation. The
system also depends on stable internet and cloud-based infrastructure, which may not
be accessible in all regions, potentially limiting its use in certain areas with less reliable

internet access.

6.3 Future Work

Future work for the MCQ Exam Management System includes integrating more advanced
features, such as machine learning algorithms for adaptive testing, which would allow the
system to tailor exams to individual students’ knowledge levels. Expanding the system
to handle other types of assessments, such as essays and project submissions, would make

it a more comprehensive solution for diverse educational needs. Additionally, further
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Chapter 6. Conclusion 6.3. Future Work

optimization for mobile platforms and improving the OMR technology to handle a wider
variety of answer sheet formats could enhance its usability and accessibility. Finally,
expanding the system’s reach to global markets and offering multilingual support could

make the system a valuable tool for educational institutions worldwide.
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