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1.  Introduction
The development of technology and information in Indonesia is currently very complex and advanced,
placing significant demands on those working in industry, companies, and education, particularly in
the business sector (Arief Muhammad, 2021). Therefore, to produce a good and effective performance
system, a company must provide excellent service. Human resources and other resources, such as
information systems and information technology (Sonti Lena, 2020), are needed (Sonti Lena, 2020).
The development of information and communication technology in the current digital era
has had a significant impact on education. The use of technology is not limited to learning activities
but also includes evaluation systems such as exams. Exams are a crucial instrument for measuring
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students' competency in understanding the material taught. However, in many schools, including SMK
Harapan Mekar 1 Medan, the end-of-semester exam (UAS) system is still conducted conventionally
using paper and pencil. This method is considered inefficient due to the high cost of duplicating
questions, the risk of question leaks, and the time-consuming process of checking results.

Furthermore, another frequently occurring problem is the potential for student cheating on
exams, especially when the questions are the same for each student. This reduces the objectivity of
assessing individual student abilities. Therefore, a system is needed that can generate random, unique
exam questions for each examinee, without compromising the teacher's predetermined difficulty level.

One method that can be used to generate random questions is the Couple Linear
Congruential Generator (CLCG). CLCG is a random number generation method developed from the
Linear Congruential Generator (LCG), but by combining two or more generators to produce better
random numbers, with a longer period, and a more even distribution. By implementing this method,
exam questions can be automatically arranged in a random order, thereby reducing the possibility of
cheating among students.

In addition to the randomness aspect, the implementation of an exam system also needs to
consider the media used by students. In the modern era, the majority of students are accustomed to
using Android-based smartphones. Android was chosen because of its open source nature, flexibility,
and its large user base among students. Thus, the development of an Android-based exam application
will be more accessible and usable by students, and can facilitate schools in administering exams
efficiently and effectively.

By incorporating the Couple Linear Congruential Generator (CLCG) method into the
creation of Android-based exam questions, it is hoped that a fairer, safer, and more transparent exam
system will be created. Teachers can easily manage question banks, while students can take exams
more conveniently using their own devices. This aligns with the demands of developments in
educational technology, which are driving the creation of modern, digital-based evaluation systems.

Based on this description, the implementation of the CLCG method in the Android-based
final semester exams at SMK Harapan Mekar 1 Medan is expected to be a solution to overcome the
limitations of conventional exam systems, increase exam efficiency, and provide more objective
assessment results.

2. Research Methodolgy
The methods used by the author in designing, writing, and developing this thesis consist of several
interrelated and complementary sections, namely:
1. Analysis and Design Method

The analysis and design method used in writing this thesis is the Object Oriented Analysis
and Design (OOAD) approach using Unified Modeling Language (UML) notation, which includes
flowcharts, use case diagrams, and screen designs.
2. Literature Review

The literature review process involves gathering the best and most accurate theoretical
foundation possible by reading, studying, and searching for books, various scientific and general papers
and discussion topics, and literature related to the topic being developed. The author sought various
sources, both physical (attending in person, visiting libraries, bookstores, borrowing books from
friends/lecturers, the author's personal collection) and online information searches (via the internet,
discussion forums, articles supporting the author's research, various supporting e-books, etc.). In
developing the system, the author uses the waterfall model or software life cycle, the software life cycle
has the following stages:
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Data collection

System Creation

Program Code Writing —‘

Program Testing —‘
Maintenance —‘

Result

Figure 1. Waterfall Diagram

The development of the fishbone framework method involves several stages: requirements

analysis, system design, coding, program testing, and system maintenance.

1.

Research Target/Objective

The target of this research is to determine the research object at SMK Harapan Mekar 1 Medan
in the randomization of exam questions.

Needs Analysis

Analyzing the existing system requirements and adding new systems to the design if necessary.
The data required for this analysis are student data, grades, and exam data.

System Design

This stage involves determining computer specifications, conducting interface design using
Android Studio and MySQL, and designing the system using Unified Modeling Language
(UML) modeling, including use case diagrams, class diagrams, activity diagrams, and sequence
diagrams. The system design for the application uses Android-based programming. The
requirements specifications for the system to be built are as follows:

a. Hardware Specifications

The required hardware specifications are:

1) Intel Celeron CPU B815 1.60 GHz processor

2) 4GB RAM

3) 500GB hard drive

b. Software Specifications

The required software specifications are:

1) Windows 8 operating system

2) XAMPP-PHP-MySQL web server

4. System Coding

Coding is the translation of a design into a language that can be recognized by a computer.
This is performed by a programmer who will translate the transactions requested by the user.
This stage is the actual stage in developing a system. In other words, computer usage will be
maximized during this stage. After coding is complete, the system will be tested. The goal of
testing is to identify errors in the system and then correct them.

4. Program Testing
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This stage involves comprehensive application testing, including functional testing and system
robustness testing. The testing performed is software testing, which tests the application's
functionality against its internal structure or operation. Special knowledge of the application
code/internal structure and programming knowledge is generally not required; testing is
performed for each designed component.
5. System Maintenance

Software that is difficult to deliver to customers will inevitably undergo changes. These
changes may be due to errors, the software having to adapt to a new environment, or because
the customer requires functional enhancements.

3. Results and Discussion
The flowchart of the CLCG method is as follows:

Mulai '
/ Input Data Soal /

!

Menentukan bilangan acak x

xit+l = alxi+ bl (mod m)

!

Menentukan bilangan acak y

yi+l = a2yi+ b2 (mod m)

MV enenful%an deret b1

Bit+l = { 1, jika xi+1 > yi+1 0,

sebaliknya }

Menentukan Orde Matriks
M(x,0) = xi+1 mod i

I

Menentukan Orde y

M(0,y) = yi+1 mod j

I

/ Hasil pengacakan soal /

Figure 2. Flowchart of the CLCG Method

CLCG Method Case Study

The randomization pattern results are obtained by calculating the random results for each series using
the CLCG method. The CLCG steps for randomizing school exam questions are:

1) Determine the number of questions to be randomized (m)

2) Determine the value of the multiplier variable (a)

3) Determine the additive variable (b)

4) Determine the number of rows and columns of matrix A, where the number of elements corresponds
to the number of questions being randomized.

The following are the exam questions at SMK Tritech Medan:
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LEMEBAR SOAL

Mata Pelajaran . PW & PERANGKAT BERGERAK
Sanan Pendidikan : Sckolah Menengah Kejizuan
Bidang Keahlsan . Bais dan Maajemen ¢ RPL
Kelas/Kompetensi Kealilian® : XII/ RPL
Han / Tanggal : Semin, 27 Maret 2023
Waktu : 10.00 - 11.00

PETUNJUK . L Tuliskan nomor UFEAN pada leabar jswalan yang disedsskan

2. Periksa dan bacalah soal dengan cermar sebelum mengerjakannya
3. Benlah tands silang (X) pada salah sat bt s, b, . 4 atgu @ sebagas jawaban yang

paling benar

L OBJEKTIF TEST
I Halaman wed yang dapat diakses dan berinteraksi sesual dengan kemgman menapakan
teknotogt ek vang berbasis...
A konten B. Struktural . statis D. Array E. dvnamis

[E]

Salah sam bagian penwograman wed yang penuopraman webnya ditenrukan pada sis:
server adalab ..
ALWeb programaming ¢lient C. Darabese progranuming E. Darabase serven
B. Hitml progranming D. Web server programming
3 Dalam desaln web dikenal istilah bosting, yang menmgunys) pengertian
A, Server yang hanus kita muliki dalan jaringan miternet,
B. Alamat nyran yang diketikkan pada address sebuah browser
C. Spaceriang yang Xita weapat dakam seboals server vang bias diakses,
D. Alanuat [P Address yang unik, tidak bolel duplikatnya.
E. Program dan skrip vang metupskan penvisin balanan web.
4, Sedangkan Domain mempunyai pengectian yakni:
A Emai] vaog hans ks nuliki dalam janngan ivenes,
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B. Alamat tyjuan vang diketikkan pada address sebuah browser berupa nana.

C. Space’/miang yang Kita tempati dalam sebuzh server yang bias diakses.

D. Alamat [P Address yang unik. tidsk boleh duplikatuya.

E. Program dan skrip vang merupakan penyusun halaiman web.

Sekelompok halaman web yang merupakan bagian darni suat nama domain di www dalam intemet
disebut sebagai :

A. Server B. Situs C. Address D. Browser E. Email
Secara garis besar, Joonda terdirt dari 3 elemen dasar yakni :

A. DNS Server, PHP dan MySQL. C. Web Server, PHP dan MySQL.. E. Proxi Server. PHP dan
mySQL..

B. Mail Server. PHP dan MySQL, D DHCP Server, PHP dan mySQL

Ada tersedia lebih dasi 1,700 plugins vang secara resm: didelegasikan oleh opensogcenatter yang bias
duntegrasikan ke dalam joomla, alaat untuk mendapatkan (asitvas il adalah

A, btprvextensions. jootnla.org . bpo/modistes joomla.org  E. httpinstaller joomba.org
B. hup//plugn joomla.org D, hitpiicontens joomla org

Yang bukan Penyedsa gratis hosting joomla dibawah imi adalah

A, D0Dwebhost com C. Extensions Joomlta org B. Freejoomlas com

D, Joomlahostingfres.com E, Caboom net

Dibawali it peayedza domain gratis, vang bertujuan untuk memperpendek alomal yang panjang
diantamnya :

AL cocc, dottk. comr C. co.id, coce, cocc E: cocc. conr. co.xd

B. dot.tk. co.id. co.cc D. conr. co.d. cocc

Untuk menuliskan URL pada Browser, anda dapat menuliskan pada bagan :

A. Search B. Favorite C. Bookmark D. Cookies E. Address

. Penulisan URL yang benar adalah. ..

A HTTPwww. 000webhost.com  C. HTTP/ freejoomias. com E. HTTP-www.wordpresscom
B. HTP/www.yahoo.com D. HTTPwww . blogger.com

. Yang dapat dijadikan Hyperlink, kecuali ...

A Text /! mlisan B. Gambar €. Tombol D. Image E. Browser

. Sebuah komputer yang melayani permintaan halaman web adalah

A website B. situs C. webmaster D. web server E.web admin
Tag berikut yang menghasilkan tulisan paling besar adalah....

a. <H6> ¢, <H2> e <H7=>

b. <H3= d <Hi=

Tag yang mengatur pemformatan lisan adalab. ...

a. <font= c. <body= e <lix

b, =p= d <li=

Implementation of the CLCG Method in the Implementation of Final Semester Exams (Fahri
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16. Untuk mendekiarasikan jenis font. maka kita perin menambahkan atnibat ... Pada tag <font=,
a. Color c. Size e. href
b, Face d Align
17. Kode program: <fout face="Tahoma" color="green">Ulangan PHP</fom> akan menghasilkan ...
a. Tubsan mta tengnh d. Tulisanbesar berwama hajan
b. Tulisan rata kin ¢. Tulisan besar berwarna hijan berjenis huruf
¢ Tulisan normal berwarna bijau begjenis buruf Tahoma

18. Paragraf bemomor dapat di definisikan dengan tag. ...

a8 <h> ¢, <fonr= & <color>
b. <p> d <a=
19. Tag apakah vang akan kamu pakai untuk berpindalvberganti baris?
A <p= c.<li> ¢ <br=
b, <a= d.<ad>

20. Sebuab teks atan gamber dalam suatu halaman web yang berfungsi sebagal penghubung halamon
tersebut dengan halaman lain atan dengan situs lainnya dikenal scbagai....
a. Hypertext ¢ Hyperimk < Linkbutton
b, Link Image d. Link Text

Figure 3. Exam Questions at SMK Harapan Mekar 1 Medan
The grades for each stage are determined as shown in Table IIL.1.

Table 1: Variable Values for Each Stage
No  Number of Questions (m) a b Mx my
1 20 21 17 4 5

To assign values to matrix elements, the LCG method is used as in Table 2.
((21*12) +17) mod 20 =9
((21*9) +17) mod 20 =6
((21*6) +17) mod 20 =3
((21*3) +17) mod 20 = 20
((21* 20) +17) mod 20 =17
((21*17) + 17) mod 20 =14
((21*14) +17) mod 20 =11
((21*11) +17) mod 20 = 8
((21*8) +17) mod 20 = 5
((21*5) +17) mod 20 =2
((21*2) +17) mod 20 =19
((21 *19) +17) mod 20 =16
((21 *16) +17) mod 20 =13
((21 *13) +17) mod 20 =10
((21*10) +17) mod 20 =7
((21*7) +17) mod 20 = 4
((21* 4) +17) mod 20 =1
((21 *1) +17) mod 20 =18
((21 *18) +17) mod 20 =15
((21 *15) +17) mod 20 =12

The values of the matrix addresses generated using the CLCG method.

JICT, Vol. 16, No. 2, October 2025: 441-450
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Calculation of random numbers and according to equation (3) in table 3 and equation (4) in table III.4.

Result (x)

((21*3) +17) mod 5 =5
((21* 0) +17) mod 5 = 2
((21*2) +17) mod 5= 4
((21* 4) +17) mod 5 =1
((21*1) +17) mod 5=3
((21%3) +17) mod 5= 5
((21* 0) +17) mod 5 = 2
((21*2) +17) mod 5= 4
((21*4) +17) mod 5 =1
((21*1) +17) mod 5 =3
((21*3) +17) mod 5 =5
((21* 0) +17) mod 5 = 2
((21*2) +17) mod 5 = 4
((21* 4) +17) mod 5 =1
((21*1) +17) mod 5 =3
((21*3)+17) mod 5=5
((21* 0) +17) mod 5 = 2
((21*2) +17) mod 5= 4
((21* 4) +17) mod 5 =1
((21*1) +17) mod 5=3

Result (y)

((21%4) +17) % 4=1
(21*1)+17) % 4=2
((21%2) +17) % 4 =3
((21%3) +17) B 4 =4
(1% 0) +17) %4 =1
(1*1)+17) % 4=2
((21*2) +17) % 4 =3
((21%3) +17) % 4 =4
(z1*0) +17) %4 =1
((21*1) +17) % 4 =2
((21%2) +17) % 4 =3
(21%3)+17) % 4=14
(1% 0) +17) % 4=1
(1*1) +17) % 4=2
((21*2) +17) % 4 =3
((21%3)+17) N4 =14
(21*0) +17) %4 =1
((21*1) +17) % 4 =2
((21*2) +17) % 4=3
(21%3)+17) % 4 =14

Implementation of the CLCG Method in the Implementation of Final Semester Exams (Fahri

Ramadhan, et al)
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After the calculation is complete, the address and value of the randomized question are obtained, as
shown in Table III.6.
Random Result (x, y)
Urutani[s,1] =1
Urutan 2 [2,2] =14
Urutan 3 [4,3] = 7
Urutan 4 [1, 4] = 20
Urutans [3,1] = 5
Urutan 6 [5, 2] =18
Urutan 7 [2,3] =1u
Urutan 8 [4, 4] = 4
Urutan g [1,1] = 9
Urutanio [3,2] =2
Urutan 1 [5, 3] =15
Urutaniz [2, 4] =8
Urutan 13 [4, 1] =13
Urutan 4 [1, 2] = 6
Urutan 15 3, 3] =19
Urutan 16 [5, 4] =12
Urutan 17 [2, 1] = 17
Urutan 18 [4, 2] =10
Urutan19 [1,3] =3
Urutan 20 [3, 4] =16

Based on Table IIl.5, the results of the CLCG application can be seen in the form of random
numbers obtained from the values of the matrix elements according to the addresses generated from
the applied equation. Thus, the results of the randomization of the questions can be obtained as
follows:

No Number of Questions Randomization Results
1 20 1,14,7,20,518,11,4,9,2,15,8,13,6,19,1217,10,3,16

4. Conclusion

From the results of the author's research on the Application of the Couple Linear Congruential
Generator (CLCG) Method in the Final Semester Exam at SMK Harapan Mekar 1 Medan Based on
Android, several conclusions can be drawn, including the System that has been built can help overcome
obstacles in carrying out the Exam process at SMK Harapan Mekar 1 Medan, the exam process is carried
out with random questions between students then students can see the value of the subjects being
tested. By building an Online exam implementation application at SMK Harapan Mekar 1 Medan using
the Android-based CLCG method, it will help the exam implementation process and determine the
answer values from student exams, and students can see the exam scores for each subject. The
application is designed using the Android Studio application and the Mysql database.

References

Sagala, M., & Purba, S. D. P. (2022). Game Edukasi Pengenalan Nama Buah dan Nama Sayur Dalam
Bahasa Inggris Menggunakan Algoritma Linear Congruential Generator (LCG). Citra Sains
Teknologi, 1(2), 15-119.

Prasetyo, B., Agustina, I., & Gufroni, M. (2020). Perancangan Game Puzzle Pemadam Kebakaran
Menggunakan Metode Linear Congruential Generator (LCG). JOINTECS (Journal of Information
Technology and Computer Science), 2(2), 73-78.

Zahara, S., Asriyanik, A., & Apriandari, W. (2021). Penerapan Algoritma Linier Congruent Method Pada

JICT, Vol. 16, No. 2, October 2025: 441-450



JCT p-ISSN 2086-7867 e-ISSN 2808-9170 a 450

Aplikasi  Pembelajaran  Geografi.  Progresif: Jurnal Ilmiah  Komputer, 17(2), 83.
https://doi.org/10.35889/progresif.vi7i2.651

Wadisman, C., & Nozomi, I. (2020). Metode Couple Linear Congruential Generator (CLCG) untuk
Ujian Sekolah Berbasis Web. INTECOMS: Journal of Information Technology and Computer
Science, 2(2), 91-99. https://doi.org/10.31539/intecoms.v2i2.939

Triwibowo, D. N., & Ariyus, D. (2020). Penerapan Algoritma Coupled Linear Congurential Generator
(CLCG) pada Algortima Kriptografi One Time Pad (OTP) dalam Proses Mengamankan Pesan.
Jurnal Media Informatika Budidarma, 4(3), 841. https://doi.org/10.30865/mib.v4i3.2244

Fachir, F. A., Nuryasin, L., & Azhar, Y. (2020). Perancangan Aplikasi Simulasi UNBK dengan Metode
Pengacak Linear Congruent Method Berbasis Web. Jurnal Repositor, 2(10), 1299-1308.

Wadisman, C., & Nozomi, I. (2020). Metode Couple Linear Congruential Generator (CLCG) untuk
Ujian Sekolah Berbasis Web. INTECOMS: Journal of Information Technology and Computer
Science, 2(2), 91-99.

Biantara, I. M. D., Sudana, I. M., Suryono, A. F. S., & Hangga, A. (2015, December). Modifikasi Metode
Linear Congruential Generator Untuk Optimalisasi Hasil Acak. In Seminar Nasional Informatika
(SEMNASIF) (Vol. 1, No. 1).

Listianto, F., Fauzi, Irviani, R., Kasmi, & Garaika. (2017). KONVEKSI SERAGAM DRUMBAND DI
PEKON KLATEN GADINGREJO KABUPATEN PRINGSEWU Program Studi Manajeman , STIE
Trisna Negara , OKU Timur. Jurnal TAM(Technology Acceptance Model), 8(2), 146-152.

[10] Hakim, L., Martadinata, A. T., Ujian, A., Dan, O., Algoritma, P., & Untuk, L. C. G. (2022). Aplikasi
ujian online dan penerapan algoritma Icg untuk proses pengacakan soal ujian di smk negeri
tugumulyo. 7(2), 99-108.

Amarta Sholehuddin, M. D., Auliasari, K., & Faisol, A. (2021). Pengembangan Sistem Ujian Online
Minat Dan Bakat Siswa Smk Pada Smk Islam Batu. JATI (Jurnal Mahasiswa Teknik Informatika),
5(2), 534-540. https://doi.org/10.36040/jati.v5i2.3723

Hermiati, R., Asnawati, A., & Kanedi, I. (2021). Pembuatan E-Commerce Pada Raja Komputer
Menggunakan Bahasa Pemrograman Php Dan Database Mysql. Jurnal Media Infotama, 17(1), 54~
66. https://doi.org/10.37676/jmi.v17i1.1317

Kadek, N., Dewi, C., Bagus, I., Anandita, G., Atmaja, K. J., Aditama, P. W., & Magister, P. S. (2018).
RANCANG BANGUN APLIKASI MOBILE SISKA BERBASIS ANDROID. In SINTECH journal | 100
SINTECH JOURNAL (Vol. 1, Issue 2). Online. http://jurnal.stiki-
indonesia.ac.id/index.php/sintechjournal

Alfina, O., & Harahap, F. (2020). Pemodelan Uml Sistem Pendukung Keputusan Dalam Menetukan
Siswa Siswa Tunagrahita. Methomika: Jurnal Manajemen Informatika & Komputerisasi
Akuntansi, 3(2), 143-150.

Andikos, A. F., & Kom, M. (2021). Multimedia Interaktif Sebagai Media Pembelajaran Pengenalan Hewan
Pada TK Islam Bakti 113 Koto Solok. . 1(1), 34-49.

Implementation of the CLCG Method in the Implementation of Final Semester Exams (Fahri
Ramadhan, et al)


https://doi.org/10.35889/progresif.v17i2.651
https://doi.org/10.31539/intecoms.v2i2.939
https://doi.org/10.30865/mib.v4i3.2244
https://doi.org/10.36040/jati.v5i2.3723
https://doi.org/10.37676/jmi.v17i1.1317
http://jurnal.stiki-indonesia.ac.id/index.php/sintechjournal
http://jurnal.stiki-indonesia.ac.id/index.php/sintechjournal

