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The primary objective of this research is to develop a comprehensive
student management web application that enables teachers to effi-
ciently manage students remotely. This system is designed to be ac-
cessible from any location and platform, helping educators save time
while streamlining administrative tasks.

The system was built upon online learning management principles, al-
lowing teachers to oversee student progress, provide support, and fa-
cilitate communication without the need for physical presence in a
classroom. Several studies, such as E-learning and Digital Education
Management, have explored the digital transformation in education
and the role of management systems in enhancing teaching effective-
ness. Based on these foundations, this system aims to help teachers
track student performance, assess behavior and ethics, and facilitate
seamless communication between students and educators.

The application is developed using JavaScript (Node.js) with Express.js
as the backend framework, and MySQL for data storage. The frontend
was built with HTML, CSS, and Vanilla JavaScript (JS), ensuring a re-
sponsive and user-friendly interface. Once fully developed, this system
will be accessible to teachers and students across all educational lev-
els, making it a versatile tool for modern educational institutions.
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1 INTRODUCTION

Currently, student management systems in Vietham predominantly rely on
traditional approaches, with records being managed and stored manually on
paper. This method is not only time-consuming for teachers but also in-
creases the likelihood of document loss or misplacement. Moreover, stu-
dents often need to be physically present in class to discuss coursework or
address concerns directly with their teachers, which limits their time for self-

study and research.

While many studies have focused on developing e-solutions for monitoring
student performance (e-learning and digital education management sys-
tems) (Bates, 2015,p 418-419; Pappas, 2015), most of these systems have
their own limitations. Factors such as limited communication features, min-
imal capabilities for student performance measurement, and poor user ex-
perience have hindered their adoption as effective e-learning resources in

educational contexts (Nicol & Macfarlane-Dick, 2006).

To address these problems, this thesis presents a Comprehensive Student
Management System, desighed to provide a simple mechanism for interac-
tion between students and lecturers. It reduces reliance on in-person meet-
ings, while also enabling teachers to actively manage grades and assess
students. Furthermore, students can view their academic results and receive
teacher feedback online in real time, fostering continuous improvement in

their learning experience.

The system is built with a user-friendly interface to ensure ease of use and
accessibility for both educators and learners. It also simplifies routine ad-
ministrative tasks by enabling the simultaneous management of multiple
students across various classes and courses, offering significant organiza-

tional benefits to educational institutions.



1.1 Use of AI in This Thesis

In this thesis, I used ChatGPT to generate ideas and refine my own thoughts
to create a more comprehensive and well-structured content. I have utilized
Al to enhance the fluency and coherence of my writing while ensuring that
the original message and intent remained intact. Additionally, I have used

Grammarly to check and improve grammatical accuracy.

I am committed to maintaining the authenticity and integrity of the content
while respecting copyright regulations. Before incorporating any external
information, I have carefully verified its source. If the information already
exists, I provide proper citations to ensure accuracy and adherence to eth-

ical research practices.



2 SCOPE OF THE APPLICATION

This thesis application functions more as an academic support website that
accommodates all types of students, spanning a variety of academic levels
from middle school to college. It provides a comprehensive toolkit of appli-
cations to assist in managing students and courses. Key features include
course management, student record tracking, grading, student assess-
ments.These functions are integrated into a single platform, reducing the
need for multiple applications and streamlining usability and communica-

tion.

The platform also allows both students and teachers to receive important
notifications from the school. This ensures they stay informed about insti-
tutional news and announcements.By consolidating these activities into a
single, user-friendly system, this solution enhances: organization, commu-

nication, overall educational efficiency.

2.1 Research Objective

The objective of the thesis is to create a management system for student
and pupils using web-based on platform offers fast proccessing, secure data
storage, and efficient management. These systems facilitate administrative
processes, reduce manual errors, and provide instant access to information,
helping students achieve a better educational experience. They provide a
secure and dependable solution for today’s educational institutions by cen-

tralizing information and automating processes.

To prevent the loss of time and resources in storing and searching for infor-
mation, we propose a system where teachers can simply log in and instantly
access student data, class divisions. Additionally, teachers can stay updated
with school notifications and quickly share important announcements with

students.
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This not only streamlines the educational process, fostering a more con-
nected and cohesive academic environment, but also contributes to a faster,

more efficient, and responsive learning experience.

2.2 Contributing factors

The application to be developed enables schools to better manage student
and course processes—drastically reducing errors and increasing data relia-
bility.It reduces the burden of manual management efforts by automating
and centralizing processes. This, in turn, lowers the risk of human error
(HelioCampus, 2017, p9).

Easier retrieval and storage of data support high-volume access. This also
means that information can be quickly retrieved and updated as needed,
enabling better decision-making in educational contexts (Siemens & Long,
2011).

With more accurate data and fewer administrative tasks, the technology
allows teachers to focus on teaching—it's as simple as that. This efficiency,
combined with the scalability of the system, enables educational institutions
to handle an ever-growing amount of data without compromising the quality

of the educational process (Nguyen & Nguyen, 2023).

2.3 Intended Organization

This website has been specifically designed for educational institutions, ad-
ministrators, teachers, and students. It serves as a unified tool that supports
the management of educational processes by organizing courses, tracking
student performance, and enabling smooth communication between teach-
ers and learners. Specifically, the website represents a comprehensive,
user-friendly response to the evolving demands of modern education.
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By incorporating all of these features into a single interface, the system not
only increases efficiency but also helps schools maintain tighter monitoring
and coordination.Whether it is school administrators overseeing operations,
teachers monitoring classes, or students logging in to learn, the platform

provides a streamlined solution for all users.

2.4 Technology Used in the Thesis

The implementation of this web application uses a state-of-the-art technol-
ogy stack to ensure efficiency, user-friendliness, and scalability. For the
frontend, HTML and CSS were used to provide a well-structured, visually
appealing, and user-friendly interface designed to optimize the user experi-
ence. HTML defines the structure and layout of the web pages, while CSS is
responsible for styling the components, managing layout, and ensuring

compatibility across a wide range of devices.

JavaScript was used on the backend, along with Express.js, a minimalist yet
powerful web framework for Node.js. Express.js simplifies the development
of server-side logic and the management of HTTP requests, routing, mid-
dleware, and other features, enabling the backend to perform efficiently and

reliably.

For data storage, MySQL was used as the relational database management
system (RDBMS). It serves as the central location for storing, retrieving,
and managing data across various categories such as users, courses, stu-
dents, scores, and communication logs.By integrating these technologies,
the application provides both teachers and students with secure, real-time

access to data, consistent performance, and reliable functionality.
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3 THEORETICAL FRAMEWORK BASED ON SOURCES

This research builds upon pioneering studies in the field of applying infor-
mation technology to educational administration. One major reference is
Prieto et al. (2011), "Educational Data Mining: An Overview." In this re-
search, the author explores the use of data mining methods to analyze and
enhance various aspects of teaching and learning, contributing to the im-

provement of education quality through technology.

Another foundational work is by Davis (1989), which presents a theoretical
model explaining how users—teachers, administrators, and students—per-
ceive and accept new technological tools in educational settings. This theory
is essential for understanding how such systems can be integrated and how

they influence user satisfaction and system usability.

Additionally, this work is closely aligned with Garrison & Anderson (2003),
"E-Learning in the 21st Century: A Community of Inquiry Framework for
Research and Practice." This framework emphasizes the importance of col-
laborative learning environments and teacher-student interaction through
the use of technology. It helps assess how IT solutions can serve not only
as tools for optimizing administrative processes but also as enablers of ef-

fective learning through improved communication and engagement.

3.1 Software Development Processes

Agile is a methodology designed to manage smaller, incremental product
developments while improving collaboration between customers and devel-
opers. It emphasizes transparency throughout every part of the process to

ensure clarity not only for developers but also for customers.
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With Agile, projects are divided into smaller iterations or sprints, delivering
value incrementally and allowing for ongoing feedback. At the end of each
sprint, a review is conducted where teams gather feedback and organically
adapt their processes based on that input.

Developers working individually can also reflect on their performance and
refine their process in future iterations. This practice encourages personal

growth and supports the iterative improvement that Agile promotes.

The Agile methodology fosters adaptability, enables fast responses, and pri-
oritizes customer satisfaction. It ensures that teams and clients remain in-
formed, involved, and integrated throughout the software development pro-

cess (Omonijie, 2024).

AGILE

SPRINT1 SPRINT 2 SPRINT 3

Figure 1. Agile Software Development Process (Slawek-Polczynska, A.
2020).

3.2 Requirements and Design Methods

UML (Unified Modeling Language) is a standard language used for specify-
ing, visualizing, constructing, and documenting the artifacts of software sys-
tems. It is particularly effective for analyzing and visualizing systems by

representing them through multiple types of diagrams. These diagrams help
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both technical experts and end-users develop a clear understanding of the
system’s structure and behavior before actual development begins.

Developers and teams benefit from using UML by gaining a clearer under-
standing of the system they are going to build, helping them stay on track
and avoid confusion during later stages of development. UML also reduces
the risk of errors, as it presents the system design in a clear and organized

manner, leading to improved communication among team members.

UML provides a standardized way to "write down" system elements so that
everyone involved—assuming they are familiar with UML—can interpret
them consistently. The use of UML in system design is crucial to the software
development cycle and plays a key role in effectively communicating design

concepts across teams (Booch, Rumbaugh, & Jacobson, 2005, pp. 1-45).

Use Case Diagram for Course Management System

Course Management System

/——7*:(: omme nl: >
/——){:G rade

-:::_'Management Course Behauior-:‘_j:-

< Delete Cours;_':::-

l_jli

Instructor |

\

> Add Course
‘—‘\_‘—\_‘*R e

e T

2 Student List >

\) A ttendan ce >

\)'::':j:lg{_egistratit;;ii:':j-
\_)'\. _!__Clgi_ljl__;'

Figure 2. Use case diagram.
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3.3 Architectural Models

The Model-View-Controller (MVC) is a standard software design pattern
used in desktop and web application development. It divides the program
into three parts: the Model contains data and logic; the View is what users
see and interact with on the screen; and the Controller connects the Model
and View, determining how they communicate (Wikipedia, 2025). These
components manage the discrete actions of the application, making the code

easier to understand, maintain, and scale (MDN Web Docs, n.d.).

This architecture is popular and widely used for complex systems with var-
ious features such as student management, course management, and noti-
fications (MDN Web Docs, n.d.).

The Model is responsible for storing data and application state. It manages
information about students, courses, and results while maintaining data in-

tegrity and structure (MDN Web Docs, n.d., para. 3).

The Views are responsible for displaying the user interface, including the
student list, scores, attendance, and reminders. They aim to visualize data

clearly and understandably (Model-view-controller, n.d).

The Controller acts as the intermediary between the View and the Model. It
handles user input, updates the Model accordingly, and then refreshes the

View to reflect these changes, enabling user interaction (Sheldon, 2023).

In this project, we use the MVC pattern to separate concerns. For example,
when a teacher adds or drops a course, the Controller responds to the ac-
tion, interacts with the Model to process the data, and then instructs the

View to update the user interface accordingly.
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4 PLANNING AND IMPLEMENTATION

Test scores can be entered and saved by teachers, and students can view
their scores in real time once the system confirms them. Meanwhile, stu-
dents can also receive regular assessments of their behavior and ethics from
teachers throughout the course to support their improvement. This platform
facilitates smooth communication and exchange of feedback between stu-

dents and teachers as needed.

4.1 Implementation Code
4.1.1 Registration

The registration code requires an email and password. It then checks if the
email already exists; if it does, a notification is sent informing the user that

the email is already registered. Otherwise, the registration is successful.

[] Modify | user_id email password role | name
[ edit |1 1@gmail.com 1 student | NULL

[ edit 2 2@gmail.com 2 teacher | NULL

[] edit 3 3@gmail.com 3 student | NULL

[C] edit 23 default_email@example.com | default_password | student | B

Figure 3. User's registration.
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{ email, password } = reg
mail || ! d) {
return re. s(480).json
: false,
"Email and password are required’

= await pool.query( SELECT * FROM users WHERE email = 2°, [email]);
I

> i

: false,
"Email already exists"®

const [result] pool.que
*INSERT INTC email, ord, role) VALUES (?, 2, “teacher™)’,
[email, passwo

Figure 4. Registration code.

4.1.2 Log In

When attempting to log in, users must enter both their email and password.
If either field is missing, the system recognizes the incomplete credentials
and notifies the user about the missing information. Once all required fields
are filled, the system checks the database to verify whether the credentials

are correct and then returns the result.

router.post( /login , async

if (lemail || !p rd
console.lo ng credentials');
tatus(468). json({
false,
‘Email and p: rd are required’

rd, role FROM users WHERE email = 2°, [email]);
console. log('Databas

if (users.
consol

return ry
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Figure 5. Log in code.

4.1.3 Courses

The courses code retrieve all courses from the database to display to users.
Users can then add a new course by providing its name and ID or delete a
course by name and ID. For all actions, users receive notifications indicating

whether the operation was successful or not.

router.get('/", async (reg,
try
const [results] = await db.query('SELECT * FROM courses');
res.json(results);
catch (err

console.error(

Figure 6. Courses code.

[ ] Modify | course_id | name created_at

[ edit | 1B Biology | 2025-04-16 21:54:34
[] edit 1E English | 2025-04-25 21:31:29
[] edit 1F Finnish | 2025-04-24 22:56:47
[] edit 1H History | 2025-04-16 21:54:07
[] edit 1M Math 2025-04-16 22:02:52
[] edit 1P Physic [2025-04-16 22:04:57

Figure 7. Course's database.
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4.1.4 Course Student Controller

The cousre student controller code display all students enrolled in a course
and allow management of their grades and attendance. Teachers can add
or remove students and manage other course-related functions. The system
processes these commands, verifies them, and executes the appropriate

actions to return the correct response.

router.get (' /students/:co (req, res) = {

const | course id } = req.paran
console.log('Fetching students for course:’, course id);

tp}‘.

const [courseRows] = await db.query('SELECT course_id FROM courses WHERE course id = ?*, [course id]);
if (!courseRows || courseRows.length == @) {
return res.status(484).]son(
5 false,

Course not found"

Figure 8. Get all students in a course.

[ Modify | student_id | name email phone created_at

[ edit 21 il li@gmail.com |1 2025-04-24 23:59:58
[ edit 22 A Si@gmail.com | 5 2025-04-24 23:54:53
[ edit 23 B 4@gmail.com | 12345 |2025-04-21 00:06:56

Figure 9. Students in database.

router.post(’/attendance’, async (req, res) => {
const { student id, course id, date, status } = req.body;
console.log( ‘Recording attendance:’, { student id, co

if (!student id || !course id || !date || !status
return res.status(4e8).json({
5 : false,
"All fields are required’
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Figure 10. Record attendance.

[ | Modify | jd | student_id | enrollment_id date status
[ edit |1 |23 2 2025-04-25 | present
[] edit 2 |23 2 2025-04-22 | present
[ edit 3 |23 3 2025-04-25 | present
[] edit |4 |23 3 2025-04-23 | present

Figure 11. Attendance's database.

router.post('/grade’, async (req, res) =) {

const { student id, course id, grade, comment, behavior | = req.body;
console. log( "Recording grade:”, { student id, course i

Figure 12. Record grade.

~outer.delete('/students/: course id/enrollments/:student id", async (req, res
const | course id, student id } = reg.params;
console.log( 'Removing student from course:', { student id, course id });

Figure 13. Remove student from course.

[[] Modify | id | student_id | course_id | grade | comment | behavior updated_at
[J edit |1 |23 1H 10.00 |good excellent |2025-04-21 00:46:32
[] edit 5 |23 iF 8.00 |great excellent |2025-04-25 22:11:36

“outer.post("/students/: course_id/enrollments’, async (req, res) => {
const { course id } = req.params;

const { student id, name, email, phone

console.log("Adding student to course:’, { c id, student id, name, email, phone });

Figure 15. Add student to course.
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4.1.5 Dashboard code

Dashboard code retrieve information from the database and display it on
the dashboard in real time. The system sorts the data by age, allowing users

to see the oldest items listed on the dashboard page.

const notificationList = document.getElementById( notificationList");
if (motifications.length > @) {
notifications.forEach(notification =>»
const listItem = document.createElem

L=

f

const moMotificationsMessage = document.createElement("1i');
noMotificationsMessage. tent = "No new notifications®;
notificationlList.appendChild(noNotificationsMessage);

catch (error
console.error('Error loading data:', error);
alert('Error loading data. Please try again later.');

Figure 16. Dashboard code.

4.1.6 Students Details Code

Students details code display the student’s name, email, ID, and phone
number to show that the student is enrolled in a course. The student can
create comments, record behavior, or add scores. The system saves this

information to the database and reloads it whenever accessed.
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ents WHER
tus(500) .3

req, res

ore, behavior } = req.
const query = ' students SET e
db2.query(query re || null, comment || null, b
if (err { status (588) .json
res.json "Student info updated’

Figure 17. Student details.

4.2 Software Testing
4.2.1 Unit Testing

Unit testing is a level of software testing where individual units or compo-
nents of software are tested separately. Since the tested units are generally
small and have limited behavior, the testing process is easier to implement,
organize, and document. It also allows for quicker analysis of test results,
making it simpler to focus on specific targets and fix faults instead of search-

ing through the entire system (Jorgensen, 2013, p. 58)

Unit Test Life Cycle

Check Out
Code from
Repository

Check in
Code into
Repository

Fix Defects
and Re-execute
Tests
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Figure 18. Unit Test: What is, Adventages and How works? (Codebox,
2022).

Unit testing is an effective method for testing features that are self-con-
tained and do not rely on other modules. In a school management system,
unit tests are performed on smaller components such as login, registration,
course creation, student enrollment, attendance entry, grade input, and stu-
dent evaluation. Each of these functions can be tested independently to en-
sure they work according to the system’s requirements (Myers, Sandler, &
Badgett, 2011, p. 107).

By testing each function as it is developed, developers can more easily iden-
tify the root cause of errors, which simplifies the debugging process and
increases confidence in the application. Unit testing also facilitates faster
updates and maintenance, as bugs can be fixed at the individual unit level
without affecting the rest of the system. Thus, unit testing plays a central
role in improving code quality and system stability, especially in modular
systems like those used in student course management systems (Burnstein,
2003, p. 91).

4.2.2 Integration Testing

Integration testing involves testing the interfaces between multiple assem-
bled modules that have already been verified through individual unit tests.
Unlike unit testing, which targets single units, integration testing focuses
on the interactions between integrated modules to ensure they function
cohesively as an application. This includes checking the interactions, data
flowand control functions of components to guarantee smoothcollaboration
(Myers, Sandler, & Badgett, 2011, p. 135).

Plan Author Organize Execute Analyze

End-to-end testing - [ Web apps

i---- [0 wNative mobile apps
emeeees Regression testing - s
API tests TR i--. [0 web and mobile broswers

Integration testing *---- £ Desktop apps
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Figure 19. Integration test (Anderson, 2023).

For this task, integration testing is very important to verify how the different
modules in the project interact with each other, such as testing the func-
tionality of login and dashboard access, as well as marking attendance and
saving results in the system. For example, the system should properly redi-
rect the user to the dashboard upon successful login, where personalized
content and features are presented according to the user's role. This as-
sumes that the “separation of concerns” between authentication logic and
user interface components always works as intended (Jorgensen, 2013, p.
84).

Additionally, this type of integration testing ensures that when a teacher
records attendance, the data is processed and stored correctly in the
backend. It verifies the correctness of the attendance module's logic and
the accuracy of data flow between the controller and model in the MVC de-
sign. Such testing is crucial in systems based on the MVC architecture to
ensure that the components (Model, View, and Controller) interact properly,
handling requests, data updates, and user interfaces effectively (Burnstein,
2003, p. 115).

4.2.3 Acceptance Testing

Acceptance testing is a validation activity conducted to determine whether
the system meets its technical and business requirements. The emphasis is
on testing the behavior of the software in its operational environment and
determining whether the system satisfies the customer’s requirements (My-
ers et al., 2011, p. 281).

This type of testing is especially important in the late stages of development

or at the end of each sprint in Agile, where feedback is received directly
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from real users (i.e., students and teachers). This process provides confi-
dence that the features released match the intended functionality and valid

usage context (Crispin & Gregory, 2009, p. 143).

— User Acceptance Testing —

o0 0
F (O |
& ¢ @
4 2 . B '
I . ser ‘
Quality :
Development Acceptance Production
Assurance Testing
e 3

Figure 20. Acceptance test (Xenonstack, 2018).

For instance, in an educational management system, acceptance testing fo-
cuses on core functionalities. This means that for teachers, the system must
support the ability to organize lists of students and maintain student grades.
These actions should trigger system operations that save and display new

information across all relevant views instantaneously.

For students, acceptance testing verifies that as soon as a teacher posts
grades or attendance, the student can immediately view them on their per-
sonal dashboard. This real-time synchronization provides transparency and
instant feedback, which is crucial in an interactive learning environment
(Myers et al., 2011, p. 284).
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4.3 Project Management and Agile Methodologies

This is a specimen of the category User Experience (UX). Many factors come
into play, ranging from design to usability to functionality. The key goal of
UX is to ensure the product is user-friendly, intuitive, and responsive to the
user. Good UX design makes it easy for users to follow, understand what is
happening, and use the system through the most efficient, effective, and

satisfying steps.

UI refers to the visual design—i.e., the color scheme, layout, typography,
and images. UI is the visual side of communication between the prod-
uct/system and the users. Good UI desigh means creating an interface that
is visually attractive and consistent with how the product is intended to be

used, so users can interact easily and efficiently with it.

The interface was created to be simple and easy to use, even for beginners.
A minimalist design with a neutral color scheme and straightforward layout
was chosen to provide all users with a clear and uncomplicated experience.
The transparency of functions and content ensures simplicity and allows for

efficient use of the system.

The system was user-centered, with user requirements and expectations
taken into account at every stage of the design process. Like a quality dash-
board, this interface is intended to allow users to quickly find the features
they need, receive immediate feedback on their actions, and use the system
without confusion. The overall design promotes ease of use, clarity, and
positive user feedback, with performance perceived as good, thereby im-

proving both usability and user experience.
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4.4 Technology Framework

4.4.1 Node.js

Node.js is a JavaScript runtime built on Chrome's V8 JavaScript engine. This
runtime introduces competition for the browser and allows developers to
build web applications that are fast, scalable, and efficient. By leveraging
Node.js for server-side computing, the system can be served between the
browser and the server, boosting performance, resulting in a unified lan-
guage for the web, and contributing an enriched pool of packages and tools

for software development (Shah & Soomro, 2017).

var http = require( 'http');

http.createServer(function (req, res) {
res.writeHead{208, {'Content-Type': "text/plain’'});
res.end( ‘Hello World!");

1).1listen(888@);

Figure 21. Example of Nodejs (W3S, 2024).

One of the major benefits of Node.js is its aptitude for handling asynchro-
nous operations in a way that does not consume many threads, making it
easy to manage millions of concurrent connections with high performance
(Harter, 2012). It is a good fit for architectural styles like microservices,
which require applications to be composable and scalable (Shah & Soomro,
2017). Being event-driven and non-blocking, it provides a smooth experi-
ence, which has made it a preferred backend framework of the 21st century
(Pahl, 2015).

I used node.js for my project because it is suitable for real-time web with
the event-driven and non blocking I/O architecture, handle many requests
without trouble. Furthermore, it also applies the JavaScript language for
both client and server, better the consistency source code.
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Based on the mechanism single-threaded, asynchronous, it can serve many
people at the same time, increasing the response of the system. With the
abundant ecology system (npm), it can handle database MySQL, create API
with Express.js faster, hold sessions, and file upload.

4.4.2 HTML

HTML (HyperText Markup Language) is the most common language used to
create web pages. It is a mechanism for describing parts of a web page—
such as text, images, links, or even tables—in this markup language. HTML
serves as the foundation of web-based development by arranging and dis-

playing information in an organized and structured manner (W3C, 2021).

Example

<!DOCTYPE html>

html

head

title»Page Title</title
/head

body

h1>This is a Heading</hl
p>This is a paragraph.</p

/body
J/html

Figure 22. Examle of HTML (W3S, 2021).

One of the best — and hardest-to-miss — aspects of using HTML is that it is
structured code, which allows you to easily organize your content so it can
be easily managed and understood. It also improves accessibility, making
the site more easily comprehensible by search engines and, conversely, as-
sistive technologies (Mozilla Developer Network, 2021). HTML is also cross-
browser compatible, meaning web content is consistently displayed across
various platforms and devices (Duckett, 2011). Its smooth integration with
other technologies like CSS and JavaScript further enhances the user expe-
rience by enabling dynamic and visually impressive web applications. "Given

the flexibility and last mile optimization [...] of HTML," says Scott Jehl of the
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Filament Group, "it's pretty likely that good ol' HTML will continue to be a
keystone of modern web development" (W3C, June 2021).

I used HTML for this article because it is the foundation of every website,
ensures high compatibility on all devices, and builds clear layouts. It com-
bines well with CSS and JavaScript to make the process smoother, especially
when developing long-term applications. HTML will make system mainte-

nance easier.

4.4.3 CSS( Cascading Style Sheets)

CSS is a styling language that describes the design of an HTML document,
adding visual effects to the structure and content of web pages. With CSS,
authors can style web pages in many ways—for example, creating multi-
column layouts, changing colors, adding sounds, and making other improve-

ments to make a web page eye-catching and user-friendly (W3C, 2021).

CSS Example

body
background-color: lightblue

hl
color: white

text-align: center

P
font-family: verdana

font-size: 28px

Figure 23. Example of CSS (W3S, n.d).

Another advantage of CSS is that it separates content from design, resulting

in clean and maintainable code. This division also increases readability and
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improves the efficiency of managing and updating styles across multiple
pages (W3S, 2024). Moreover, CSS enhances responsiveness, making web-
sites compatible with various devices and screen sizes (MDN Web Docs,
2024). Another benefit is improved performance: reducing inline styles and
enhancing page load times results in a much smoother experience, which is
why CSS is an important part of the browsing experience (Lark Suite, 2023).
CSS has become an integral part of modern web development by providing
cascading style properties and making websites visually dynamic and ap-

pealing, while ensuring they look good on all platforms (UX Media, 2023).

4.4.4 JavaScript

JavaScript is a language commonly used to develop and interact with web-
sites (MDN Web Docs, n.d.). It allows developers to add features to the page
(such as handling events and manipulating the HTML) and interact with us-
ers without needing to refresh the page. It is therefore a primary tool for
increasing user interest and promoting dynamism in the browsing experi-

ence.

Example

script
document.getElementById(“demo").innerHTML = "My First JavaScript”;
/script

Figure 24. Example of JavaScript (W3S, n.d).

JavaScript handles all data inputs and outputs to avoid refreshing the page
in this project. This means you can interact with the server by sending and
receiving data through APIs, perform HTTP requests and processing, and
manage tasks such as email handling. This enables real-time content up-
dates, making the application more responsive. JavaScript also acts as cli-
ent-side validation to check user input before sending data to the server,
which helps prevent errors and enhances the security of your application.
Data handling, user interactions, and real-time updates are made much eas-

ier and smoother by JavaScript.
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JavaScript makes the application more flexible by not having to reload the
page for interactions on the website. The user has a better experience by

getting immediate feedback. JavaScript will update the data over time.

4.4.5 Express.js

Express.js is a full-featured web framework for Node.js, designed for quickly
building web applications and APIs. It offers a robust toolkit for routing,
middleware, and HTTP handling that simplifies the application’s lifecycle and
makes it easy to scale as the application grows. With its minimalistic and
highly flexible approach, Express.js helps clean up complex code and create

backend web services using a fundamental standard.

Express.js provides a powerful set of features supporting both client-facing
and server-facing JavaScript, aiming to make web application and HTTP API
development easy and fast. Its strong capabilities in routing, middleware,
and serving HTTP requests enable leaner and more efficient systems. Ex-
press’s minimalistic and flexible architecture simplifies backend develop-

ment by making web services feel like Java objects.
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BRILWORKS

Features of
Express js

Figure 25. Feature of Express.js (Katariya, 2023).

One of the major benefits of working with Express.js is its capability to start
an application in a single JavaScript file, greatly easing setup and configu-
ration. It gives middleware a chance to process incoming HTTP requests,
such as parsing POST data, before handling communication between the
client and the server-side programs. It also allows developers to define
routes for handling different types of HTTP requests in a lean and efficient

manner.

Express.js enables easy integration with SQL databases like MySQL, allow-
ing effective data management when query manipulation is needed. Its sim-
plicity, efficiency, and robust middleware-based architecture are key rea-
sons why Express.js attracted me. It truly makes it easy to build fast and
scalable network applications.

4.4.6 MySQL

MySQL is an increasingly popular open-source relational database manage-
ment system (RDBMS) that helps you quickly and easily retrieve data. It is

extensively used in web applications where users can store and retrieve data
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in a well-organized form to perform various operations like inserting, updat-
ing, deleting, and selecting records. MySQL is a popular choice for database-
driven application development due to its proven performance, reliability,
and ease of use.

Erample

INSERT INTO Customers (CustomerMame, ContactName, Address, City,
PostalCode, Country)

VALUES ('Cardinal’, 'Tom B. Erichsen®, 'Skagen 21", 'Stavanger’,
'A086", 'Norway');

Figure 26. Example of SQL (W3S, n.d).

Express’s MySQL package in JavaScript applications is used to initially con-
figure and establish connections with databases to perform operations on
them with ease. It allows developers to execute SQL statements, fetch re-
sults, and handle the returned data to provide correct responses to the
browser. MySQL also offers built-in error-handling techniques to manage
errors during query execution. If any request fails or the connection is in-
terrupted, the software can generate an error message and send it back to
the client for easy debugging. Because of its organized methodology and
strong data-handling capabilities, MySQL is a leading choice for developing
back-end or storage-based programs, enabling effective data storage and

management for dynamic websites.
4.4.7 Body-Parser

Body-parser is a middleware for Node.js that parses the body of incoming
HTTP requests. It offers several advantages, such as making it simple to
work with data sent in the payload of requests like POST, PUT, and PATCH.
It transforms the request body into a usable JavaScript object, enabling

developers to handle incoming data in their applications smoothly.

One of its most important features is JSON parsing. Body-parser processes

incoming HTTP requests and normalizes the content so the user can work
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with the data in a format that is easy to use and compatible regardless of
the content type.

When the server receives an HTTP request, it automatically handles the re-
quest and ensures that the JSON from the incoming package is transformed
— as mentioned — from JSON to a JavaScript object.

When an Express server receives a request with a content type of applica-
tion/json, the body-parser passes the data through the server with the re-
quest. Before the request is handled by other middleware or routes set up,

body-parser ensures all incoming data is in the correct form for the server.

This allows easy access to the data via req.body, enabling developers to use
the precise information received. By making the extraction and manipulation
of data straightforward, the overall function of the web app is improved,
ensuring a good user experience in the interaction between server and cli-

ent.
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5 RESULTS OF DEVELOPMENT

This is all the pages that will be displayed on the website based on the
previously written code. It combines backend, frontend and database to

produce something like this.

5.1 Registatrion

First, the teacher will go to the registration section to create their own ac-
count. Each account will save the teacher’s registered information, including

email and phone number.

Register

Already have an account? Login now

Figure 27. Registration page.

5.2 Login

Once an account is created, teachers will log in to their accounts to see

courses, students, and school notifications.

Don't have an account? Register now

Figure 28. Login page.
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5.3 Dashboard

After logging in, we will go to the dashboard section. In this section, we can
see announcements from the school, and each announcement will show the
time it was posted. We can also access the courses here, and there will be

a section to communicate with students.

Welcome to Dashboard

Manage Courses

Notifications
School Announcement: Mid-term exam schedule has been updated 10:30 AM
Important: New academic calendar for Spring semester 2024 09:15 AM
Reminder: Student ID card renewal deadline is approaching Yesterday
Library Notice: Extended opening hours during exam period Yesterday

Campus Update: New computer lab facilities available 2 days ago

Figure 29. Dashboard page.

5.4 Notifications

In the Notifications section, teachers will receive messages from the school
immediately, allowing them to stay updated with time-sensitive alerts based
on the priorities set by each district. This enables them to pass on infor-
mation that students need to know promptly, without any gaps. Having a
central system for notifications ensures that teachers do not miss important
updates or forget to send crucial information. Moreover, if a notification has
not been read, the system ensures that the information is not suppressed,

preventing any disruption or negative impact on the learning process. This



37

simplified system helps keep communication between the school, teachers,
and students running efficiently, especially with course management.

Notifications

School Announcement: Mid-term exam schedule has been updated 10:30 AM
Important: New academic calendar for Spring semester 2024 09:15 AM
Reminder: Student ID card renewal deadline is approaching Yesterday
Library Notice: Extended opening hours during exam period Yesterday

Campus Update: New computer lab facilities available 2 days ago

Figure 30. Notification board.

5.5 Student Management

Teachers will see students once they have registered for a course. Through
the course, teachers will be able to view students’ contact information, see
how many students have registered, and easily add or remove students

from the course. This will make it easier for users to manage students.

Students in Course

B
ID: 23
Email: 4@gmail.com
Phone: 12345
=
Add Student to Course
Student 1D
Student Name
Student Emal
Student Phone

Figure 31. Student management page.

Teachers can also manage their classes smartly by adding or removing
courses. A course can be easily added to the system by typing the course
name and course code, then hitting the “Add” button. This feature is de-

signed to be easy to use, so teachers shouldn’t have any trouble or delays
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when using it. Furthermore, it helps teachers efficiently manage course pro-
gression, allowing any necessary changes or modifications to be made as
needed. Dropping a class is just as simple, enabling teachers to adjust their
schedules at any time and keep their teaching routine well-organized.

5.6 Attendance Tracking

It allows teachers to take attendance, view reports, and move students to
other classes directly on their handheld devices. Any attendance records will
be stored automatically in the database, so nothing will be lost, and every-
thing is always available when needed. Furthermore, this functionality al-
lows teachers to monitor anomalies, such as students who habitually skip
class or those who experience problems registering for a class. A well-orga-
nized attendance system enables teachers to notice absenteeism patterns,
intervene promptly if a student is having trouble, and ensure all students
have a chance to get the most out of their education. This holistic model
streamlines student management and makes the learning environment

more effective as a result.

Record Attendance

Date:
mm / dd / yyyy (]

Status:

Present v

Attendance History

Date: 2025-04-24T21:00:00.000Z
Status: present

Date: 2025-04-21T721:00:00.000Z
Status: present
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Figure 32. Attendance page.

5.7 Grade submission

Teachers can assign grades to students using the system, making the eval-
uation process more efficient and transparent. Once a teacher has entered
a student's marks, the information is stored in the database, ensuring se-
cure and quick storage of all records. Meanwhile, learners can instantly re-

ceive their scores without the need for handouts or physical meetings.

If there is a misunderstanding or error in the grading process, teachers can
easily make grade adjustments on their own, without extensive paperwork
or an administrative review process. This efficient method is not only con-
venient but also enhances accuracy for both teachers and students. Further-
more, grades can be saved and retrieved at any time, ensuring that im-

portant school records remain accessible whenever needed.

Record Grade

Grade:

Comment:

Enter any additional comments about the grade

Behavior:

Excellent ~

Record Grade

Grade History

Grade: 10.00

Comment: good

Behavior: excellent

Date: 2025-04-20T21:46:32.000Z
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Figure 33. Grade submission page.

5.8 Feedback and Evaluation

During evaluation, teachers will observe students closely as they progress
through their learning cycle, monitoring both their academic achievements
and behavioral conduct. Constant observation allows teachers to identify
issues or provide feedback in real time during the course. The idea is for
teachers to input their assessments whenever there is something to address
or intervene in, so that each entry can be immediately seen by students.
This eliminates the need to wait for scheduled meetings to understand their
performance and enables them to make timely adjustments to overcome

any shortcomings.

Furthermore, all interactions and assessments will be systematically stored
in the database, ensuring the information remains up-to-date and available
for future reference. This method not only enhances the efficiency of com-
munication between students and teachers but also provides proper docu-

mentation of both academic and behavioral progression.
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6 EVALUATION AND REFLECTION

6.1 Research Result

Having now completed the research, it is possible to conclude that these
findings have been successfully aligned with the theoretical objectives of the
study set out at the beginning. The result is a comprehensive management
system specifically designed to address the needs of an educational ecosys-
tem—supporting not only administrators but also teachers and learners

throughout their educational journey.

This system bridges the gap between instructors and students by eliminat-
ing the reliance on third-party platforms for communication, thereby making

interactions easier, faster, and centralized within a single application.

One of the main features of the system is its ability to allow teachers to
effectively manage student progress, monitor course advancement, and re-
ceive timely notifications regarding messages and other communications
from the school. Students, in turn, can closely monitor their academic per-
formance, receive teacher feedback, check grades, and communicate di-
rectly with instructors through the platform—without the need for face-to-

face consultations or external communication tools.

Furthermore, the system makes significant progress in data management.
With the assistance of this software solution, both teachers and students
can efficiently handle all their data, without relying on outdated methods
such as paper-based records or time-consuming manual processes. This
minimizes the risk of document misplacement or loss, thereby improving

the accuracy, security, and confidentiality of information.

The system also enables teachers to conduct assessments, assign grades,
and maintain organized records of student progress. Teachers can easily
refer back to or update this information as needed. At the same time, once
evaluations or scores are entered into the system, students can instantly
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access their results, feedback, and comments—without waiting for physical
documentation. This functionality speeds up academic reporting, stream-
lines communication with instructors, reduces administrative delays, and

fosters more open and participatory learning.

In general, this system not only meets the demands of modern school life

but also serves as a key component in the modernization of academic pro-

cesses and control.

Table 1. Testing result of unit test.

Test | Function Input Output Result
Case
ID
01 Login Correct account and | Go to Dash- | Passed
password board
02 Login Incorrect account or | Invalid input | Passed
password
03 Registration 1@gmail.com Registration Passed
successfully
04 Registration 1@gmail.com(dupli- | Email already | Passed
cate) exist
05 Add course Math Course added | Passed
successfully
06 Add course Math(Duplicate) Failed to add | Passed
course
07 Delete course | Math Course delete | Passed
successfully
08 Delete course | Math(duplicate) Failed to de- | Passed
lete course
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09 Add student Email, name, stu- | Student Passed
dentld, added suc-
cessfully
10 Add student Email, name, stu-|Error adding | Passed
dentId( duplicate) student
11 Delete stu- | Email, name, stu-|Student re- | Passed
dent dentId moved suc-
cessfully
Table 2. Testing result of integration test.
Test case ID | Modules Test De- | Output Result
scription
01 Login Verify that, | Once users | Passed
Dashboard | after login, | log in suc-
the user is | cessfully,
redirected they are
to the dash- | taken to the
board page | dashboard
02 Add course | Check if the | The new | Passed
- Data Stor- | course is | course is
age saved in the | shown in
system the list
03 Delete Check if the | The course | Passed
course - | course is re- | was re-
Data Stor- | moved from | moved from
age the system. | the course
list.
04 Add student | Check if the | The student | Passed
- Data stor- | student is|is saved in
age saved in the | the system
system




05 Delete stu- | Check if the | The student | Passed
dent - Data | student is|is deleted
Storage deleted from the
from the | system
system
06 Attendance | Check if at- | Attendance | Passed
- Data Stor- | tendance is |is saved in
age saved to the | the system
system
07 Score - | Check if the | The score is | Passed
Data Stor- | score is | saved to the
age saved to the | system
system
08 Comment - | Check if the | The com- | Passed
Data Stor- | comment is | ment is
age saved in the | saved in the
system system
09 Behavior - | Check if the | Behavior is | Passed
Data Stor- | behavior is | saved in the
age saved in the | system
system
Table 3. Testing result of acceptance test.
Test case ID | User Story | Test De- | Output Result
scription
01 As a | Teachers Attendance | Passed
teacher, I |login, go to | data is
want to | course saved and
check at- | manage- reviewed
tendance ment, select | accurately.

a course,
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and check

each  stu-

dent's at-

tendance

02 As a | Teacher Score, com- | Passed

teacher, I |logsin, goes | ment, and
want to en- |to  course | behavior
ter student | manage- data are
scores, ment, se-|saved and
comments, | lects a | reviewed
behavior course, accurately

views the

student list,

and marks

scores,

comments,

and behav-

ior

03 As a | Notifications | Reviewed Passed

teacher, I |from the ad- | notifications
want to see | min (school) | are
the notifica- | are re- | accurate.
tion from | trieved from
school data stor-

age
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6.2 Research Methods

A qualitative method was used in undertaking this study to explore in depth
the use of IT in the administration of schools. Instead of conducting exten-

sive surveys or inquiries to arrive at an answer, the research was primarily



46

based on the collection and analysis of existing academic, research, and
practical information—particularly through direct development and practice-
enabling efforts ( Pacheco et al, 2025).

By independently examining literature and analyzing technology frame-
works, a digital system was designed and implemented to address specific
requirements in learning and educational management. Experiential in na-
ture, this process led to the development of a website intended to improve
the student experience and assist educational institutions and educators in

providing better administration of academic processes.

The qualitative approach was an appropriate method for the purpose of the
study due to its flexibility and independence. It facilitated a deeper engage-
ment with the content, allowing personal interaction with both the technical
and theoretical elements of the study (RJosefsson, P &amp; Jaa-Aro, K
&amp; Lundmark, S &amp; Mutvei, A., 2019).

The findings included a thorough overview of how technology can enhance
communication, data storage, and learning management in schools, sup-
ported by an analysis of various sources. These findings directly influenced
the creation of a user-friendly and responsive platform that simplifies com-
munication and administrative tasks between teachers and students without
the need for additional third-party products (NCBI, 2023).

The qualitative research methodology led to a more profound understanding
of the field and to the development of a system that is functional, practical,
and meets the needs of its users (MECS Press, 2018).

6.3 Difficulties In The Research Process

One of the first challenges I faced in my research was the problem of obso-

lete and irrelevant data. Most of the references I found were outdated for
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today’s educational scene. Moreover, the sheer volume of available sources
made it difficult to determine which were the most accurate, reliable, and
relevant to the task. I spent a lot of time sifting through different readings
and sources, trying to find information that corresponded with the needs of
my research and remained current today. It was a slow process that re-

quired a lot of thinking and wisdom.

Second, there was the challenge of managing the volume of information—
many times I struggled to piece together and organize everything into a
coherent process. Sometimes I got confused and went off in various direc-
tions that were not part of the initial research. This highlighted the necessity
of staying focused and frequently returning to the aims and objectives of

the study to stay on track.

Time was also an issue. I was not just analyzing massive amounts of data;
I was simultaneously building and designing a working website that materi-
alized the insights and solutions I developed during my PhD. Striking a bal-
ance between the technicalities of web development and the huge demands
of scholarly research was very difficult, especially while juggling other jobs
and projects. It all came down to planning, prioritizing, and persistence to

ensure everything was done properly and on time.

The web development process was not without its issues either. I had to
overcome several coding mistakes and random bugs, which took a signifi-
cant amount of time to debug. Some of the tech and programming lan-
guages I used were ones I had not worked with in a long time, so I can only
say: horrible experience! I had to spend more time in the docs and tutorials
to refresh my knowledge and get back up to speed. That said, going through
this process gave me valuable experience, helping me think things through
and dive deeper than ever into both the technical and literature sides of my

project.
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APPENDICES

APPENDIX 1. What is an appendix

You can include, for example, the questionnaire you used in the survey

and other material relevant to the survey.

Appendices may also include material that the contractor wishes to keep

confidential, in which case the appendix will be omitted from the thesis.

APPENDIX 2. Titling and numbering of appendices

If there is only one appendix, change the title of the APPENDICES to
APPENDIX: NAME OF APPENDIX (Style name Appendix X). If there are
two or more appendices, the appendices are numbered and titled. Where
reference is made to an appendix in the text, this is done in accordance

with the referencing conventions.



