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Abstract— The Language Unit at Banyuwangi State Polytechnic (UPT Bahasa Politeknik Negeri Banyuwangi) is responsible for
managing and developing language programs, including English proficiency exams such as the TOEIC. However, the unit faces
challenges due to the use of manual methods in registration and participant data management processes. This research aims to develop
a web-based TOEIC registration system at UPT Bahasa Banyuwangi State Polytechnic using Firebase as the backend and the Rapid
Application Development (RAD) methodology. The system is designed to simplify registration, enhance data management, and improve
overall services by providing features like online registration, user and admin dashboards, test schedule management, and certificate
issuance. The evaluation of the system shows a successful implementation rate of 98%, with only minor issues related to username or
password notifications. Additionally, the system ensures the security of participant data and facilitates easy access to schedule and test
result information through a user-friendly dashboard. This development significantly enhances efficiency and transparency in the
TOEIC registration process within the educational institution, ultimately leading to better management and service quality for
participants and administrators alike. The transition from manual to automated processes not only streamlines operations but also sets

a new standard for handling language proficiency exams in educational settings.
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I. INTRODUCTION

English has an important role in the world of higher
education at Banyuwangi State Polytechnic. To ensure students
have adequate English language skills, the Polytechnic requires
an English language test or TOEIC through the Language UPT
as the organizer of activities starting from registration,
language training, and finally the English language test, the
results of which will later be used as graduation requirements
and graduation requirements. This step not only improves
students' English language skills, but also prepares them to
compete in a global environment after graduation[1].

The registration and data management process for exam
participants is still focused on manual methods, causing a
number of significant obstacles, especially in terms of
efficiency and accuracy in information management. Some of
the obstacles that are clearly visible in the Language UPT at the
Banyuwangi State Polytechnic include the high potential for
human error in inputting and processing participant data due to
manual methods that are prone to negligence and inaccuracy.
Second, the administration process is slow and time-
consuming, which can have a negative impact on the student
experience and cause inconvenience in terms of the smooth
process of exam registration. Third, limitations in terms of data
analysis and reporting which can hinder quick and appropriate
decision making. In the context of innovation and
technological progress, these challenges require a more modern
and automated approach to improve the quality of UPT
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Language services and streamline the English language exam
registration process.

The integration of Firebase technology as a backend in the
development of the English language test registration website
at the Banyuwangi State Polytechnic Language UPT aims to
overcome obstacles related to the manual system. The main
hope is not only to simplify the registration process, but also to
increase accuracy and efficiency in managing exam participant
data. It is hoped that the success of this implementation will not
only provide internal benefits for the Language UPT, but also
provide a solid foundation for the transformation towards a
more modern language test registration system in the higher
education environment. It is also hoped that this can be an
example and motivation for other higher education institutions
to increase efficiency and effectiveness in the registration
process and evaluation of student language skills, thereby
strengthening the competitiveness and quality of graduates in
the current era of globalization.

This research aims to provide a clear solution in improving
the efficiency and accuracy of the English language test
registration process at the Banyuwangi State Polytechnic
Language UPT. Apart from that, this research also aims to be a
driving force in encouraging innovation and improving higher
education services globally.

II. METHOD

The website development process uses the Rapid
Application Development (RAD) method. RAD is a software
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development methodology that emphasizes development speed
and active user participation[2]. The main goal is to produce
products that can be used immediately through an iterative and
incremental process[3].
Additionally, RAD enables developers to identify issues or
changes needed early in the development cycle, making it more
responsive to user feedback compared to traditional methods
like Waterfall[4]. Research has shown that implementing RAD
in software development can reduce development time by up
to 30% compared to traditional methods, as it emphasizes rapid
prototyping and quick iterations[5][6]. Furthermore, RAD
promotes better communication between development teams
and end-users due to more frequent interactions throughout the
development cycle, ultimately enhancing the quality of the
final software product[7].
In Figure 1 Rapid Application Development consists of four

main phases, namely[2][4]:

1. Planning in which basic needs are identified and feasibility
studies are carried out[5]

2. Modeling involves creating and refining prototypes based
on user feedback[8]

3. Construction where prototypes are developed into ready-to-
use products with a focus on rapid coding and testing[9].

4. Evaluation involves final assessment and implementation of
the product, as well as adjustments based on user
feedback[9].

Rapid Application Development (RAD)

Prototype

Requirements

Construction
Planning

User Design Cutover

Refine Test

Figure 1. Research flow using the RAD method[10]

Figure 1 is the process of the RAD method flow which
consists of the Planning, Modeling, Construction and
Evaluation processes. The following research phases will be
carried out using the RAD method:

A. Planning

The planning phase in developing the UPT Bahasa
Poliwangi website using the RAD method aims to identify user
needs and required resources, ensuring all important aspects of
the system are well covered. The data required includes user
classification, number of registrants per batch, registrant
information required by admin, and registration workflow.
Data was collected through interviews with the head of the
Language UPT who revealed that registration is currently still
manual and supports the transition to an online system to
increase efficiency, as well as literature studies to get
references from trusted journals and sites. Research tool
requirements include hardware such as an AMD Ryzen 3 3500
processor and 8 GB DDR 4 3200 MHz RAM, as well as
software such as Windows 10 64-bit, React JS, Visual Studio
Code, and Firebase.

Functional requirements include participant registration,
class selection, user and admin dashboards, and user
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authentication.  Non-functional  requirements  include
responsive website performance, data security, scalability, and
suitability for access on various devices. The system to be
developed will have a user-friendly interface for online
registration, with main features for admins such as test
schedule management, uploading result certificates, viewing
proof of payment, and deleting user data, as well as features for
users such as online registration, user profiles, and
downloading. results certificate. This planning phase ensures
that all needs and resources have been properly identified, so
that the development process can run smoothly and in
accordance with the desired goals.

B. Modeling

Modeling involves creating a concept design and initial
prototype of the system[11]. This model will continue to be
adjusted and improved along with user feedback[12]. Users
will be actively involved in model validation and provide
constructive feedback[13].

1) Use Cases

The use case depiction in Figure 2 shows the actions that can
be taken by the admin and participants in the TOEIC
registration system at the Banyuwangi State Polytechnic
Language UPT. After logging in, participants are directed to
the registrant dashboard to fill out the form, select classes, view
the schedule, and download certificates. Admin, after logging
in, is directed to the admin page to manage test schedules,
upload certificates, view proof of payment, and delete user
data. This use case ensures that each role has access and
functionality appropriate to their tasks.

verification
Data

fiew registral
data
Upload
Certificate

Figure 2. Use case

Admin

est/Training
schedule

Download
Certificate

2) Activity Diagrams

In the activity diagram in Figure 3, the flow of the English
test registration system is shown. The flow starts from the user
who inputs registration data. After that, the admin manages
registrant data, including verifying and processing incoming
information. This process continues until the admin uploads the
test result certificate. After completing the entire process,
participants can download their result certificate. This diagram
depicts the main steps in the system, ensuring that all activities
from registration to receipt of certificates run smoothly.
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Figure 3. Activity Diagram

3) ER Diagram

ER Diagram is a graphical representation of the structure
and relationships between entities in a database[14]. However,
when using Firebase Firestore as a NoSQL type database, the
relationships between data are not tied into a relationship and
its use is more flexible [15]. In Figure 4, for the student data
section, the data has been accommodated from the Banyuwangi
State Polytechnic SSO API data so that the login process does
not require re-registration.

o student 2 ( participant B

Registant B (

-NIM

- Name

- Study program
- Bird Date

- email

- address

- whatsapp number
- payment receipt

- NIM
- Name
- Study program

- training schedule
- test schedule
- certificate

Figure 4. Entity Relationship Diagram (ERD)

C. Implementation

The construction phase involves implementing the prototype
that was approved and developed in the previous phase. Users
will continue to provide feedback throughout this process,
allowing for any changes or adjustments necessary to achieve
the optimal solution[16]. During this phase, the development
team will focus on coding, data integration, and testing the
features present in the prototype to ensure that all functional
and non-functional requirements are met[17]. Feedback
received from users will be immediately implemented to
improve the quality and usability of the system, ensuring that
the final product meets the expectations and needs of all
stakeholders.

D. Development

Implementation of the project to create an English test
registration website using React]S begins with selecting the
right development environment such as Node.js and NPM for
package management. The project structure is organized,
including folders for components, pages, and utilities. The
initial configuration of the project involves setting up Firebase
as a database, including connecting the Firebase API and
leveraging dependencies such as the Firebase SDK. The
development team then developed a user interface (UI) based
on the approved prototype design, implementing components
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such as a registration form and confirmation page.
Functionality such as user registration, exam schedule setting,
and admin management is integrated with the Firebase backend
using JavaScript logic. Regular testing is performed to ensure
system performance and suitability to user needs, including
functional and integration testing between the React]JS front-
end and Firebase backend.

E. Evaluation

System evaluation is carried out through thorough testing to
ensure optimal performance and quality before full
implementation. Users will be involved in testing functionality
and providing final feedback. The testing process involves a
Table that includes a description of the test, the features tested,
success parameters, test results, and a conclusion on the extent
to which the test results meet the specified success parameters.
The test plan uses a black box to test all the functions that have
been implemented.

ITII. RESULTS AND DISCUSSION

A.  System Overview

The TOEIC registration website was developed to facilitate
the registration and TOEIC test administration process for
prospective participants. This system utilizes Firebase as a
backend-as-a-service (BaaS) and React.js as a framework for
front end development, providing a good, secure and efficient
solution. The main features implemented include online
registration, participant data management, and participant
certificate management. The login interface of the TOEIC
registration system is shown in Fig. 5.

Selamat Datang di Sistem Pendaftaran TOEIC!

UPT Bahasa dan Budaya Politeknik Negeri Banyuwangi

Silahkan Login

Username

Password

| Gsign in with Google

Figure 5. Login Page

B. Back End Architecture

The back end architecture of the proposed system is shown
in Fig. 6. The back end architecture uses Firebase for various
key functions, including authentication, real-time database, file
storage, and cloud functions (Cloud Functions). Firebase's
advantage in tight integration with web and mobile platforms
makes system development and management easier.
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Meanwhile, React.js is used as a front end to build interactive
and responsive user interfaces.
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Figure 6. Back End Architecture

C. User Feature Implementation

1) Authentication and Login
User authentication uses Firebase Authentication which
supports various login methods, such as email and password,
as well as OAuth (Google,). Integration with React.js is carried
out to handle the login flow seamlessly. The authentication and
login implementation using Firebase Authentication integrated
with React.js is shown in Fig. 7.

Figure 7. Authentication And Login Source Code

The login code applies logic conditioning where the login
code will detect the user's role, if you log in using an account
that contains the admin role it will be directed to the admin
dashboard, if not it will be read as a normal user.

2) Filling in Registration Data

Participant registration data is stored in Firebase Firestore.
The registration form is implemented in React JS and the data
is sent to Firestore after the submit button is pressed. The
source code implementation for storing participant registration
data into Firebase Firestore is shown in Fig. 8

Figure 8. Source Code For Filling In Registration Data
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3) Download Certificate
On the download certificate page the user is expected to be
able to download the certificate if the certificate has been
uploaded by the admin. If not, a statement will appear that has
not been uploaded. The source code for the certificate
download feature is shown in Fig. 9.

Belum diunggah

Figure 9. Certificate Download Source Code

4) TOEIC Class Management
Logic for checking if classes are full and managing
participants using Firestore, with integration in React.js to
display class status to users. The implementation of TOEIC
class management logic using React.js is shown in Fig. 10.
Full Class Logic in React.js:

I

Figure 10. Toeic Class Management Source Code

The code logic is to check that if the quota and number of
registrants are the same then the class is full and participants
cannot enter the class. If the registrants are still the available
quota then the class entry button will be active and direct
participants to enter the class.

5) User Class Data

Logic for checking if classes are full and managing
participants using Firestore, with integration in React.js to
display class status to users. The implementation of this logic
in the user interface is shown in Fig. 11.

{

p-Belum ada peserta yang terdaftar di kelas (ni.

Figure 11. User Class Data Source Code

D. Implementation of Admin Features

1) Admin Dashboard
On the admin dashboard there is some information regarding
test registrants, namely the number of registrants, the number
of registrants per department, and also statistics on the
comparison of average scores between departments. The admin
dashboard interface is presented in Fig. 12.
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Figure 12. Admin Dashboard Page
2) Participant Data Table

Admin can manage participant data, including sorting and
exporting data to Excel. Sorting is done using Firestore queries
so admins can filter participant data based on year, class and
major. Admins can also search participant name data and
export it to Excel using libraries such as Sheet]JS. The admin
interface is developed using React.js to facilitate user
interaction. The source code for managing participant data is
shown in Fig. 13.

return

Figure 13. Source Code For Participant Data Table

3) Class Creation
Admin can create new classes by determining class capacity
and schedule. The class creation form is implemented in
React.js and the data is sent to Firestore. The implementation
of the class creation feature is illustrated in Fig. 14.

const handleAddClass
try {
await « v 1

= async () == {

Figure 14. Source Code For Class Creation

Apart from creating classes, the admin is also equipped with
a feature to delete classes and also update quotas to limit the
number of registrants on the user side.

4) Upload Certificates and Grades

This feature allows admins to upload participant certificates
and scores after the test is completed. The certificate file is
uploaded to Firebase Storage and the URL is stored in
Firestore. The upload form and data submission logic are
implemented in React.js. The source code for uploading
certificates and grades is shown in Fig. 15.
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Figure 15. Source Code For Uploading Certificates And Grades

E. Functional Testing

After development is complete, thorough testing of the
system is carried out to ensure that all functions that have been
created can run according to the developer's expectations. The
testing plans for users and admins are summarized in Table I

and Table II.

TABLE 1
USER TESTING PLAN
Test Class Desired Results Test result Infor-
mation
Login with the Users can enter the user
correct dashboard after According to Valid
username & entering the correct expectations
password password and username
Login with A warning appears that
wrong username the username/email Not as Invalid
& correct password is incorrect expected
password
Login with
correct A warning appears that ~ Not as Invalid
username & the username/email expected
incorrect password is incorrect
password
Register while Users can fill in the
quota is still registration data form According to Valid
available after successfully expectations
sending and get the
information "registered
successfully”
Register when Cannot enter class and According to
quota is not a full class warning expectations Valid
available appears
Upload proof of  Can input image data According to
payment in png and send it expectations Valid
format
Upload proof of  Can input image data According to
payment in jpg and send it expectations Valid
format
Upload proof of  Cannot input image
payment other data and sends it with According to Valid
than jpg and an unsupported format expectations
png formats warning
Upload proof of  Cannot input image
payment with a data and sends it witha  According to valid
file size of more warning that the file expectations
than 1 MB size is too large
View training Training and test
and test information can be According to Valid
schedules displayed and viewed expectations
by the user
download result  Users can download the  According to
certificate resulting certificate file  expectations Valid
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TABLE I
ADMIN TESTING PLAN
Test Class Desired Results Test result Infor-
mation

Login with the Admin can enter the
correct admin dashboard after Accordingto  Valid
username & entering the correct expectations
password password and username
Login with A warning appears that
wrong username the username/email Not as Invalid
& correct password is incorrect expected
password
Login with
correct A warning appears that ~ Not as
username & the username/email expected Invalid
incorrect password is incorrect
password
Verify registrant  The admin can verify
data the registrant's data According to

whether it is expectations Valid

appropriate, if it is not

appropriate, the admin

can delete the

registrant's data
View participant  Admin can view
data and delete participant data in the According to
data participant data Table expectations

and can take action to Valid

delete participant data
Upload the Can input certificate According to  Valid
results file data to be displayed  expectations
certificate in pdf  on the user page
format
Upload the Can input certificate Valid
results file data and cannot According to
certificate in a upload it to display on expectations
format other the user page
than PDF
Upload the Can input and send Valid
results certificate file data to be  According to
certificate in displayed on the user expectations
PDF format with  page
a file size of 1
MB
Upload the Unable to input and Valid
results send certificate file data ~ According to
certificate in to be displayed on the expectations
PDF format with  user page
a file size of
more than 1 MB
Export Table Admin can export Accordingto  Valid
data to Excel Table data into Excel expectations

format files

From the testing results, it can also be seen in the graphical

Table comparing valid and invalid in Figure 16. It shows that
there were 2 test cases in user and admin testing that did not
work properly, namely logging in with the wrong username or
wrong password.
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Figure 16. Source code for uploading certificates and grades

IV.CONCLUSION

The implementation of a Firebase-based registration website
has effectively addressed the issues of inefficiency and
inaccuracy in the manual TOEIC test registration process at the
Language Center of Banyuwangi State Polytechnic. By
automating the registration process, participants can now
register in real-time, significantly reducing the time and effort
required for manual data entry. Moreover, the system
minimizes input errors, allowing for smoother data
management and transparency in participant records. The
inclusion of participant and class management features has
further enhanced the overall registration experience. Using
Firebase as a backend, coupled with React.js for the front end,
has improved both efficiency and accuracy in managing
participant data. Firebase's secure authentication system
ensures safe login processes, while Firestore enables real-time
storage and retrieval of participant data. Features such as
certificate uploads and class management streamline the
handling of critical exam-related tasks, resulting in a faster and
more reliable system. This seamless integration between
Firebase and React.js has proven essential in managing the
TOEIC registration system with improved precision and
operational effectiveness.
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