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ARTICLE INFO ABSTRACT

_— Background: The election of the Student Council President (Ketua
Article history

Received OSIS) at SMPN 3 Naringgul has so far been conducted manually, which
',i““":&gd often causes errors in vote counting and delays in announcing results.
; T

Objective: This study aims to develop a web-based E-Voting System to
improve the efficiency, accuracy, and transparency of OSIS elections.
Method: This research used a structured Waterfall Methodology for
software development, covering requirement analysis, system design

Feyword with UML diagrams, implementation using PHP/MySQL, and system
-Voting " " " . A +
0818 testing using Black-Box Testing for verification. Results: The resulting
Waterfall e-voting system has features such as secure voter login, a candidate
Information System . . . . - .

Web iy selection mterface, real-time vote counting, and an admun panel for data
management. Testing results show that the system can speed up the
clection process, minimize human error, and increase result transparency.
Conclusion: The developed system effectively supports the digitalization
of school election management and provides a faster and more reliable
alternative compared to manual election methods.

1. Introduction

Digital evolution affects various sectors of life, including education. Digitalization encourages
modernization of school administration and student organization activities to be more efficient, transparent,
and accountable. One important activity affected is the election of the OSIS board. In many schools, the OSIS
election is still carried out manually using paper ballots. This manual process creates various obstacles,
including delays in result announcements for several days, errors in vote recording, and the potential for fraud
or manipulation of results.

SMPN 3 Naringgul, a junior high school in Cianjur Regency with 320 students (grades VII-1X) and 48
teachers and staff, has so far conducted the election of the Student Council President conventionally. As a
result, there are delays of 2-3 days and disruption of learning activities while the election is held. Based on an
internal survey of 50 grade VIII and IX students, about 84% of respondents stated that they preferred a web-
based e-voting system because it was considered faster, more accurate, and aligned with the technology they
use every day. The study by Ramadan et al. (2022) at SMKN 2 Rancackek also showed that implementing e-
voting can cut vote recapitulation time by up to 70% and increase voter satisfaction.

Previous studies indicate that e-voting in school environments can increase the speed and reliability of
the election process. According to Syam et al. (2020), a web-based e-voting system can reduce the risk of vote
manipulation and lower the workload of the student election committee. Setiawan & Nugroho (2023) added
that digitalization of school govemance, including the implementation of electronic OSIS elections, has been
proven to increase student participation and result transparency. Nationally, the research trend on e-voting in
education continues to grow. A bibliometric analysis by Sakir et al. (2025) highlights increasing research focus
on developing school e-voting applications in Indonesia. In addition, Halim et al. (2023) revealed that
integrating digital technology in schools is in line with the concept of smart schools to support educational
transformation. These findings confirm the urgency of innovating OSIS elections electronically.
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From a technical perspective, the Waterfall Methodology is considered suitable for information system
development projects in educational settings where needs are clear and stable. Putra & Yusuf (2022) used UML
diagrams in designing a web-based e-voting application with the Waterfall model and successfully produced a
structured and easily testable system. Jurnal Mantik (2021) also described the use of UML diagrams and
flowcharts in building a web-based school e-voting system integrated with a database. The Waterfall model
has even been effectively applied in e-voting projects in higher education environments, demonstrating its
reliability for similar systems.

Thi

method to increase efficiency of elections, reduce recording errors, and strengthen the transparency of OSIS

study aims to design a web-based OSI1S e-voting system at SMPN 3 Naringgul using the Waterfall

election results. With the development of this system, it is expected that the school’s election process can take
place more modernly, accurately, and credibly.

2. Method

This research uses the Waterfall software development method (the classic System Development Life

Cycle model) which is sequential and structured. Each stage in the Waterfall model must be completed before
moving on to the next stage. This method 1s suitable for projects with requirements clearly defined from the
beginning, such as the development of a school e-voting application. According to Pressman & Maxim (2015),
the Waterfall model has five main stages implemented sequentially. The stages are as follows.
2.1 Requirements Analysis

At this stage, requirements were collected through observation of the ongoing OSIS election process,
interviews with the OSIS advisor and the election committee, and literature study related to e-voting in
education. The output of this stage is a software requirements specification document that becomes the basis
for system design. The document includes functional features that must exist in the system, for example voter
login, the voting module, automatic vote counting, and so on.
2.2 System Design

This stage includes creating a comprehensive system design, both architecture and technical details. The
design covers user interface design, database design (using an entity-relationship diagram or ERD), and
modeling with UML diagrams such as the use case diagram and class diagram. At this stage, the structure and
components of the system are determined, including how user actors interact with the system and how data is
managed. Ristiani et al. (2019) showed that using UML diagrams in the design stage can help ensure that the
e-voting system meets functional requirements consistently.
2.3 Implementation

At the implementation stage, the system design was translated into program code. This e-voting
application was developed using web technology according to needs: PHP as the server-side programming

language, MySQL as the database management system, and HTML, CSS, and JavaScript for the user interface.
The output of this stage is a functional OSIS e-voting application according to the design, covering the main
modules such as authentication, voting, and administration.

2.4 Testing

After implementation, system testing was carried out to ensure all functions run according to

specifications. Testing used Black-Box Testing, where each feature is tested based on usage scenarios without
looking at internal code. Testing focuses on components such as voter login, candidate selection, real-time vote
counting, and operations in the admin panel (e.g., adding voter and candidate data). Each test scenario is
evaluated by comparing the actual system output with the expected result.
2.5 Maintenance

The final stage covers maintenance of the running system. Maintenance includes fixing bugs or errors
found during use, performance optimization if needed, and adding new features if there are changing needs.
This stage ensures the e-voting system continues to operate properly and adapts to evolving needs.
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Figure 1. Waterfall Methodology
Source :
https://www.researchgate.net/publication/367510293_Analisis_dan_Perancangan_Sistem_Raport_Digital M
etode_Waterfall
The Waterfall method above was used as the framework for system development. Each deliverable

from one stage becomes input for the next, minimizing the risk of errors in development. With this approach,
system development proceeds in a structured and well-documented manner.
2.6 Data Analysis Technique
The data analysis technique in this study used Black-Box Testing by providing various input scenarios
to the system and comparing the outputs with expectations to ensure all features run according to specification.
2.7 System Design
1. Diagram Usecase

The use case diagram describes interactions between user actors and the system. It helps define the
scope of the system and the features accessible to each actor. In the OSIS e-voting system, there are two
main actors: Admin and Voter. The Admin is authorized to manage election data (voters, candidates,
classes) and view vote counts. The Voter is authorized only to log in and cast a vote (select a candidate).
The use case diagram ensures each actor can access functions according to their role, maintaining data

security and integrity.

Sistem Web E-Voting

Kelola Data
Pemilih

Melakukan
Login
Kelola Data
Kandidat

Melakukan
Voting

User Admin

Kelcla Kelas

Figure 2. UseCase Diagram

2. Flowchart

The flowchart is used to visualize system processes in a structured manner using standard symbols.
The flowchart of the OSIS e-voting system explains the main steps from login (for admin and voters), user
account validation, candidate voting by students, to real-time vote counting. It makes the process order
easy to understand for developers and users and verifies that system logic matches the planned scenarios.
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The flowchart is divided into two main parts: the Admin flow (data management and monitoring) and the
Voter flow (ballot casting). This separation clarifies the responsibilities of each user role.

Login Admin Login Siswa

Dashboard Admin

Kelola Data Pemilih
(Kelas, Sizswa

Kelola Data Kandidat | I Tampilkan Kandidat ]

I Pesan Sudah Memailih

Monitoring Voting

(Real Count) Filih Kandidat

Cetalk Kartu Femilih
&

i Karea Foms [onnrmas: saman

Simpan Suara

Logout Admin

— ¥ -t
Tampilkan Hasil voting
Real Count)

Logout Siswa

Figure 3. Flowchart

3. Class Diagram

The class diagram models the static data structure and components of the system. It shows classes in
the system with attributes, methods, and relationships among classes. In the developed OSIS e-voting
system, five main classes were identified: Admin, Voter, Candidate, Voting, and Settings. For example,
the Voter class has attributes such as nis, username, password, and status (to indicate whether the voter
has voted), while the Candidate class has ion, and photo. Relationships
iclude one-to-many between Voter and Voting (one voter is associated with one voting transaction) and
between Candidate and Voting (each voting entry is linked to a particular candidate). These relationships
ensure vote data integrity with candidate and voter entities. The class diagram supports database and

, candidate name, vision, m

application logic design consistent with functional needs.
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Class Diagram Sistem E-Voting OSIS

Settings
Jotia Admin ~id_setting: int
-1d voting: int ~id_admin: int - name_sekolah: string
-mJi:and]dat- int - username: string - alamal string
- walktu: datetime - password: string

d_pemilih \jd_kandidat

Pemilih Kandidat
id_pemilih: int id_kandidat: int
- username: string - nama: string
- password: string - kelas_id: int
- nama: string - visi: text
- kelas_id: int - misi: text
- status: int - foto: string

~id_kelas: int
- nama_kelas: string

Figure 4. Class Diagram

3. Results and Discussion

After the design stage, the web-based OSIS e-voting system was implemented according to specifications.

The system consists of two main components: the frontend for voters (students) and the backend for admins
(election committee). The following are the main interfaces and their functionality.

3.1 Presentation of Findings

1. Voter Login Screen

Students enter the given usemame and password to access the e-voting system. The login page has a
show/hide password feature to help ensure correct input. Credential validation occurs upon pressing the
login button; only registered voters can proceed to the candidate selection page.

SMPN 3 NARINGGUL

Lo dergan usema e con password

ang tedoh dierikan

Figure 5. Voter Login Screen
2. Voter Voting Page

This page displays the list of Student Council President candidates, including photos, names, and
summaries of vision and mission. Students cast their vote by pressing the “Vote” button on the chosen
candidate. The system automatically verifies voter status; only voters who have not yet voted are allowed
to access this page. After clicking vote, the ballot is saved to the database and the voter is redirected to a
confirmation page.
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SMPN 3 NARINGGUL
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Figure 6. Voter Voting Page

3. Voter Confirmation Page

After voting, the system displays a confirmation page stating the vote has been recorded. It assures
students that their choice is stored. The page also states the process 1s complete and the voter cannot vote
again.

Terimakasih telah menggunakan hak pilih anda
halaman akan di arahkan dalam 02

Figure 7. Voter Confirmation Page

4. Already-Voted Notification

If a student who already voted tries to log in again, the system denies access and shows the notification
“Anda sudah memilih” (“Anda Sudah Memilih™). This prevents multiple voting and ensures authenticity
of results.
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Anda sudah memilih

Figure 8. Already- Voted Notification

5. Admin Login
A dedicated login page for the election committee. Once authenticated, the admin accesses the admin

panel menus, including voter, candidate, and class data management, and real-time vote counts.

E-VOTING
SMPN 3 NARINGGUL - Provinsi Jawa Barat -

& Usemame

8, Password

URtUR MMBORAI Sekolah -

irkon Pemilhan

Figure 9. Admin Login

6. Dashboard
The main admin page shows summaries and simple charts. Example: 3 classes (grades 7, 8, 9), 3
registered candidates, and 41 votes submitted. A chart visualizes interim vote percentages per candidate.
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Figure 10. Dashboard

7. File Manager

Allows uploading supporting data in Excel to import voter or class data in bulk. The system processes
and adds them to the database and displays the new entries.

£-Voting
6 Administratar Utama Filemanager ;. Evotingouszazs - Admin - FRmansger
[EN—
[+] ICIEE [C]x[a]-| [ o] [#|@] [#|[[a][=]s] 2]
- =|[8]L E I ] [e=]es
# Dashboard e
" s - - -
= upioads
LT “quaranting quarantine  impor cata kelas  kandidat o
Impor data kelas dan voters dan voters
& Data Pemilih Kardidat
& Cotnkanu Pemitih e
ok Kartu
o11xisx Ol2.xisx  sample-wisk.xisx s s 1
sax
& randidat
o Lagaran »
® Realtime Count >
o User Management .
« .
e uploads Iteme 12, size: 291 w8 |

Figure 11. File Manager.
8. Class Data Input

Admins manage classes: add, import, export, or print. Each entry includes class name and number of
students.
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Figure 12. Class Data Input
9. Voter Data Input

Admins manage eligible students: add, update, delete. Columns include NIS, username, student name,
class, gender, status, and edit options. Only active students can log in and vote.

W7 DataPemilih .- Erolingosianas - Admin - Pein
-
oo
= wo b ms username Nama Kelas up status kit Action
HJ 1 o miska miska s ] et i 3 oEn
w 2 0303 ghea ghea E 3 == = “nu
< PR - = f ' == =3 oon
. i o301 ilham itham s L == = nﬂn
" s o204 fani fani 8 3 == =3 nnn
¢ 6 2o hanitah hasitah s ® == [hcie | nnn
L
7 202 kamal kamal ] L
y [ soesn wemn | = BEn
[ 0201 angga angga B L == = nnu
5 1o Kawoi kv T " == 3 nnn
0 o103 - . 7 ) == 3 nﬂn

Figure 13. Voter Data Input
10. Voter Card Printing

Generates printable voter cards (name, class, username, unique password) for election day.
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11. Candidate Data Input

Figure 14. Voter Card Printing

Admins add/edit candidate information (name, number, vision, mission, active status, photo).

¥ DataKandidat

Mo L Mama Mourut

£y

1 Himisi 03

L4

2 DaakyFima 02

12, Voter Attendance List

suara

Organisasi
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Figure 15.

visi wisi

iembangun

015 yang sktif dan

Eotingouisanas - Admin - Kandicat

menampung ide dan
masukan dad selunh siswa

Mengakiifhan b

Shows participation status. Before voting, all are “not yet voted”; afterward, updated to “voted.”
Example: Bayu (grade 7) is present/already voted, Ghea (grade 9) is absent/not yet voted.
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DA
PESERTA PEMUNGUT HITUNGAN SUARA
SMPN UL
No|  NISN Nama el Keterangan
1 0101 Bayu 7 T Tidak Hadir
2] 0102 |eanf 7 Tidak Hadir
3 003 |nesya 7 Tidak Hadir
(4] 0104 kv 7 Tidak Hadir
S| 0001 |ungga 8 I Tidak Hadic
6] o0 lwesl 3 Tl Hacke
(7] 0205 hamfah 8 Tidak Hadir
S| 002 |om 5 Tidak Hadir
9 0301 |ibam 9 Tidak Hadic
10| 0302 lpanis 9 Tidak Hadic
1] 0303 ghea B Tidak Hadic
12] 0304 |miska 9 Tidak Hadic
Wakiu Server 01082035 21:38:10
Figure 16. Attendance (Before Voting)
DA PRNTUE |
PESERTA PEMUNGUTAN DAN PENGHITUNGAN SUARA
SMPN 3 NARINGGUL
No| NISN Nama Kelas Keterangan
1 0101 Bayu 7 T Hadir
2] 0102 |eant 7 Haiir
3 00 |eesya ¥ Hadis
[4] 0104 Jkawai i Hadic
(5] 0201 Junggn s Hadic
6] 002 [kamal ] Tadic
(7] 0203 hanfah s Hadic
8] 002 Jfam s Hadir
9] 001 [iham B Tadis
10| 0302 [panii (] Hadic
1] 0303 ghea 5 Tidak Hadir
3] 0304 |miska B Hadir
13 0105 |maul 7 Hadir
14| 0106 |mahmud 7 Hadir
150107 |maudy 7 Hadir
[16] 0108 i 7 Hadir
70205 Jadam E Hadir
18] 0206 sapuim ] Hadir
19 0207 |bilqis ] Hadir
30| 0208 o £l Hadir
31 0305 [amaludin B Tadic
B Hadic
B Hadir

Figure 17. Attendance (After Voting)
13. Real-time Count

Displays live results during voting, updating totals and percentages per candidate. Example: candidate
no. 01 leading with 21 votes (58.3%).




Amrullah, Darmanto, & Hermanto
Media Jurnal Informatika, 20XX, XX (X), pp-pp

Hasil peroienar Fuotingas2024 - Admin - Perlhan

» DK

Data Suara Pemilihan

» & € ¥ * © K N ¥

Figure 18. Real-time Count
14. System Settings

Manage organizer profile (school name, location, address, logo) which appears in reports and cards.

S-voting
_d"’"‘m'::"":“::"""‘ Settings ru. Evotingesisa024 - Adein - Setings
. General Settings
# Dashboard Penyelengrars  SMPH 3 RARINGGUL
™ Filemanager s o
- e

W Data pemitin

Kota | Kabupaten Cianjur
& Cotak Kortu Pemitih
Kacamatan Haninggul
& Kandidat
Besa Kelurahan [res—

ot Laporan »

alamat 21 Ciganu , Naringgul, Clanjur, 13w Barat
© Reattime Count >
W User Mansgement > -

Sitmicon | Gho088 Hla | Ko file chosen
# Sestings

Figure 19. System Settings

After implementation, functional testing was carried out using Black-Box Testing. The goal is to ensure
each function operates according to the defined specifications. Table 1 shows key scenarios and results.

Tabel 1. System Testing

Actual Statu

No Feature Test Scenario  Test Data Expected Result Result s
S Username:
Voter Logm with siswall, Successful login and As .
1 - valid . ! . Valid
Login credentials Password: redirected to voting page  expected
12345
Failed Login with Username:
2 Voter wrong siswall, Access denied and error  As Valid
Login username/pass  Password: message shown expected !
B word XXXX
Username:
3 Admin &;lélng]];:égm scmohr;lun@admm. Successful login to As Valid
Login credentials Password: dashboard expected
adminl23456
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Actual Statu

No Feature Test Scenario Test Data Expected Result
Result s
View X . . i~ Displays candidate i
4 Candidate :«’uurtl_ilrup:?; E#;klcyg::u& photos, names, vision, ?: ccted Valid
List £ pag £ and mission P
5 Candidate Voter selects Click Vote on ::’;z;i‘]\;;i::ni‘:dzd:: As Valid
Voting one candidate candidate 01 pag expected
shown
“Alread Voter who has Usemane:
N Y N > siswall, Access denied with As .
6 Voted voted tries to o et Vahd
AP . . Password: Anda sudah memilih expected
Validation log in again
12345
Real-time Adm_m Access Real Displays total votes _aud S )
7 monitors vote percentage per candidate Valid
Count Count menu d R expected
results in real-time
Manage Form: NIS,
& Admin adds a Name, Class, Data saved and appears in ~ As .
8 Voter Data . Valid
new voter Username, voter list expected
(Add)
Password
Manage N Form: Nama, e covnd and - - X
o Cumine MMM KTV Diemelmdaen g
Data (Add) Misi, Foto pag P
10 Print Voter  Admin prints Select Class: Select Class: VIII-A — As Valid
Cards per class VII-A — Print  Print expected
Voter Admin opens Attendance Shows voted/mot-yet- As
11 Attendance P R ¥ ) ’ Valid
List attendance list menu voted status per voter expected
Manage L Form: Class e caved : .
12 Class Data ::i:]:l]a::ldh a Name, Student Zt:’:vzl?“ h‘:\ed and :‘: ccted Valid
(Add) . Count ; ; P
File Admin imports Data imported
Manager — PO vralid P As .
13 voter data ot successfully and appears Valid
Import pemilih.xlsx . e expected
D (Excel) in voter list
ata
14 System uAl_d:;]lill.]Z:Fdates School Name, Changes saved and As Valid
Settings prtfﬂe Address, Logo  reflected on the website expected

3.2 Findings Analysis

Black-Box functional testing on 14 scenarios shows all main modules work according to specifications.
Authentication correctly verifies credentials, distinguishes admin and voter access, and prevents double voting
by marking “already voted.” The election flow from candidate listing, choice confirmation, to storing votes
proceeded without anomalies. The real-time count feature displays accumulated votes directly, enabling quick
monitoring without manual recap. On the management side, the admin panel simplifies routine operations:
bulk import (cl s), candidate updates, voter card printing, and attendance monitoring. Output
consistency acr indicates that the UML-based design and PHP-MySQL implementation were
correctly translated into application functionality.

3.3 Implications
13
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The findings have practical consequences: (1) operational efficiency increases as recapitulation no longer
depends on manual calculation; results are accessible immediately after polls close; (2) data accuracy and
integrity are better maintained via prevention of double voting, structured records, and immediate result
visibility, strengthening trust in the election; (3) committee workload decreases thanks to automation
(importing data, printing cards, monitoring); (4) from a software engineering perspective, the sequential
success of Waterfall stages confirms suitability for projects with relatively stable requirements such as OSIS
elections. Broader implications include replicability in other schools with minimal adjustments and fostering
students’ digital literacy through participation in ICT-based elections.

3.4 Limitations

This study has several limitations: (1) single-school scope limits generalization to contexts with larger
electorates or varying network infrastructure; (2) advanced security (e.g., end-to-end encryption, multi-factor
authentication, detailed audit trail) has not been fully implemented; (3) usability evaluation has not covered
standardized metrics (e.g., SUS, UEQ) or accessibility testing, so user experience is not quantitatively
measured; (4) load and scalability testing was not systematically conducted to simulate large concurrent access;
(5) comparative studies with other e-voting platforms were not perfonmed, so relative advantages are still
described internally.

4. Conclusion

This study successfully realized a reliable web-based OSIS e-voting system for SMPN 3 Naringgul using
the Waterfall Methodology. Core features—voter authentication, candidate selection, double-vote prevention,
real-time count, and admin panel—worked as designed through Black-Box Testing. The implementation
accelerated result acquisition, minimized recording errors, and strengthened transparency. Future work
includes stronger security (end-to-end encryption, MFA, role-based access control, audit logs), performance
testing (load, stress, scalability), standardized usability assessment, and cloud-based deployment options for
easier maintenance and replication. With these steps, the system is expected to be ready for wider adoption as
a good practice in digitalizing OSIS elections.
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