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1. Introduction

The subject scheduling information system is a system designed to provide information regarding
teachers, classrooms, times, and subjects. This scheduling information system is developed as a tool to
facilitate teaching schedules in a structured and efficient manner. Furthermore, the implementation of the
subject scheduling system ensures that teaching and learning activities proceed smoothly, effectively, and
efficiently[1]. Thus, the teaching and learning activities in the school can be conducted to their fullest
potential[2].

Based on the observations conducted by the author at SMK Genus Bukittinggi, there are several factors
affecting the preparation of subject schedules, notably the frequent occurrence of overlapping teaching hours,
which the school is unable to address. Currently, subject scheduling at SMK Genus Bukittinggi is still managed
manually by the curriculum department. The process involves the following steps: first, a meeting is held to
allocate tasks among subject teachers. Second, the number of classes, the number of teachers at the school, and
the number of teaching hours for each teacher are still determined manually. The limitations in the availability
of subject teachers and the scheduling process require that the needs of the available classes be adequately met
[3]. Conversely, with the large number of teachers available, the scheduling process must meet the teaching
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hour requirements for the existing staff. This is particularly important as some teachers may have certification
that mandates a minimum of 24 teaching hours.

To address the issues occurring at SMK Kesehatan Bukittinggi, this research employs the graph coloring
algorithm approach. This graph is utilized in the scheduling of subjects through the application of graph
coloring. Graph coloring is a well-known and intriguing subject within the field of graph theory. This graph
technique is implemented in the scheduling system, where each teacher at SMK Kesehatan Gema Nusantara
is assigned a different color. The purpose of implementing this graph is to prevent scheduling conflicts. For
instance, Informatics teacher Huzar Dani, S.Pd is assigned the color green, while Suci Ramadani, S.Pd is
assigned the color red. Both are Informatics teachers, and if they are scheduled to teach in the same class, one
of them will be rejected[4]. Thus, the graph coloring technique will create a work schedule that maximizes
outcomes in the most efficient manner.

This research designs a subject scheduling system using the PHP programming language. PHP
(Hypertext Preprocessor) operates as an interpreter-based system rather than a compiler, utilizing a scripting
language format [5]. The difference between a compiler and an interpreter language is as follows: A compiler
language converts several program scripts into source code, which is then transformed into object code. In
contrast, with an interpreter language, the raw script does not need to be converted into source code. The
website template used is responsive, allowing it to adapt to various screen resolutions, while the Database
Management System employed is MySQL[6].

2. Method
2.1. Type of research

The research and development method, commonly known as Research and Development (R&D), is the
chosen methodology for this research. R&D is a research method used to produce specific products and to test
the effectiveness of these methods [7]. This research method is the most relevant approach for this research.
The system development example applied in this research represents the System Development Life Cycle
(SDLC), also known in Indonesian as the life cycle in system development, which encompasses the stages from
identifying problems, through processes, to finding solutions in developing a system.

2.2. Development Mod

The system development model used in this research follows the System Development Life Cycle (SDLC)
with an incremental model, as illustrated in the stages shown in the image below. [8] :

System /information
engineering

]Ano\ywH Design
Analysis Design Code Test Delivery of
Znd increment
Analysis Design Code Test Delivery of
3rd increment
Analysis I..| Design I..

Increment 1

Code Test Delivery of
1st increment

Increment 2

Increment 3

Increment 4

Code I..l Test I Delivery of
4th increment

Calendar time

Figure 1. System Development Model
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The stages of the Incremental SDLC model are as follows:

1. Analysis: This stage involves assessing the requirements for the system to be developed. It includes the
evaluation of data needs, conducting interviews to understand the current processes, and identifying the
necessary data. This analysis helps in evaluating both the existing system and the system to be developed.

2. Design: The design phase begins after the analysis of the new system has been completed. This stage
involves designing the interface for the system.

3. Code: During this stage, the system is developed through coding, encompassing the system's
requirements.

4. Test:This stage follows the coding phase, where the system is tested to ensure that it meets the desired
specifications and requirements.

2.3. Research stage

The following are the stages in this research:

Analysis ™} Design ™ code I test Increment-1
Analysis |- Design | code |-sf test Increment-2
Analysis | Design || code b test Increment-3

Figure 2. Research Stage Scheme

The explanation of the research stages is as follows:

1. Analysis: This stage involves assessing the requirements for the system to be developed. It includes
evaluating data needs, conducting interviews to understand the ongoing processes, and identifying the
necessary data. This analysis facilitates the evaluation of both the existing system and the system to be
developed.

2. Design: The design stage follows the completion of the system analysis. At this stage, the interface design
for the new system begins.

3. Code: In this stage, the system is developed through coding, incorporating the system’s requirements.

4. Test: This stage occurs after the coding phase. The system is tested to ensure that it meets the desired
specifications and requirements.

2.4. Product Test

This research involves product testing, which includes validity testing, practicality testing, and
effectiveness testing. The instruments used in this testing process include questionnaires designed to assess
validity, practicality, and effectiveness. [9].
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The validity testing of the product was conducted by evaluating the product's validity through three
experts who are competent in their respective fields. The validity testing utilized a questionnaire instrument
that covered several assessment aspects: content validity, instructional design, appearance, and programming.
The validated questionnaires were then processed using a validation formula based on Aiken’s V formula,
where the product is considered valid if it falls within the range of 0.60-1.00, and invalid if it scores below 0.60.
For the product's practicality testing, a similar questionnaire instrument was employed, which was also
validated by the three validators [10]. The practicality testing will determine whether the developed system
provides ease of use for its users and is suitable for practical application. The analysis of practicality utilizes
the kappa moment as follows [11] :

_p—pe
1—pe
Information:
k : Kappa moment that shows the practicality of the product
p : The proportion realized, calculated by dividing the number of marks given

by the examiner by the maximum number.

pe : The proportion that is not realized, is calculated by subtracting the
maximum value from the total value given by the examiner and dividing it
by the maximum value.

Table 1. Practical References

Interval Category
0,81-1,00 Very High
0,61-0,80 High
0,41-0,60 Medium
0,21-0,40 Low
0,01-0,20 Very Low
<0,20 Not Practical

The effectiveness testing of the product will measure the alignment between the intended objectives
and the actual outcomes of the product. A product that meets all the predetermined objectives can be deemed
effective. Operationally, the design of this information system delivers results as expected. The effectiveness
testing of the product is conducted using Richard R. Hake's statistical formula, with the following provisions:
[12] :

(% <Sf>-%<Si>)
(100 =% < Si >)

<g>=

Explanation of the formula <g> : G-Score, <Sf>: final Score, <Si> : initial score. The conditions are as follows:
high effectiveness if the value is >=0.7, medium effectiveness if the value is 0.7> (g)>0.3 and low effectiveness
if the value is (g) <=0.3.

3. Results and Discussion
3.1. Analysis

In order to design a system, it is essential to go through an analysis phase. This phase involves identifying
and examining the problems encountered during the design process of the subject scheduling system. Below
is the class schedule board for Gema Nusantara Health Vocational School, which is currently managed using
Microsoft Excel.
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Figure 3. Subject Schedule Board of Gema Nusantara Health Vocational School, Bukittinggi

Design

In the design phase, the author will develop a system tailored to the school's needs, aimed at facilitating

the vice principal of curriculum and the administrative staff in the process of scheduling subjects, ensuring

that the outcomes align with expectations.

3.2.1.

General System Design

The general system design is as follows [13] : Use case diagram: The design of the use case diagram

for the subject scheduling system provides a global overview of the subject scheduling system. The use case

diagram is utilized to represent the interaction between all users and the system's components. Below is the

use case diagram for the subject scheduling process.
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Figure 4. Use Case Diagram of Subject Scheduling System

https.//10.30983/knowbase.v4i1.8136 4

79


https://10.0.121.7/knowbase.v4i1.8136

Knowbase : International Journal of Knowledge In Database
Vol. 04 No. 01 January-June 2024 pp, 76-93

Based on the use case diagram above, it can be observed that there are three actors: the admin, the teacher,
and the student. There are eleven actions depicted, starting with logging in, followed by password verification.
If an error occurs, the user will be prompted to log in again. The diagram shows that the admin can manage
user data, department data, class data, teacher data, subject data, and schedules. Teachers have the ability to
perform two actions: requesting schedules and viewing schedules, while students can only view schedules.

Activity Diagram: The activity diagram describes the activities that occur within the system [14]. The
activity diagram illustrates the initiation of an activity, the conditions or decisions that may occur within the
system, and how an activity concludes.

username & password valid

Username & Password tidak valid

[m =0

Data
Jurusan J[ Data Guru ]
Mengelola Data
Mata Pelajaran

Mengelola
Data User

Data
Request Jadwal Jadwal Khusus

Mengelola
Penugasan Guru
Ir

Figure 5. Admin Activity Diagram

Mengelola Data
Kelas

The activity diagram for the admin, as depicted in the diagram, shows the activities performed by the
admin. These activities include managing user data, managing class data, managing department data,
managing teacher data, managing subject data, managing schedule requests, managing teacher assignments,
managing special schedule data, managing time range data, and managing the schedule.

username & password valid

Username & Password tidak valid

Merequest Mencetak Jadwal Melihat Jadwal
Jadwal

Figure 6. Teacher Activity Diagram

In the activity diagram above, the teacher can see that the activities carried out by the teacher are: the
teacher requests the schedule and views the schedule.

80 4. httpsy/10.30983/knowbase.v4i1.8136 First Author et.al, Application of Graph Colouring ...


https://10.0.121.7/knowbase.v4i1.8136

Knowbase : International Journal of Knowledge In Database
Vol. 04 No. 01 January-June 2024 pp, 76-93

username & password valid

Username & Password tidak valid

Mencetak Jadwal Melihat Jadwal

Figure 7. Student Activity Diagram

The activity diagram for students, as depicted in the above diagram, shows that students perform the
following activities: logging into the system, and then carrying out two actions: printing and viewing the
schedule.

The sequence diagram illustrates the interactions between objects within the system [15]. The sequence
diagram is used to depict a series of steps performed in response to an event to produce a specific output.
Below is the sequence diagram for the subject scheduling system.

X

 Admin :
L : Masukkan username dan passwoﬂi
) 'U 2 : Masuk ke halaman utama

< 4
3: username dan password tidak valid

Figure 8. Login Sequence Diagram

From the image above, it is clear that the login form can be used by three users, namely admin, teacher
and student, to enter the system.

;ﬁ Data User Sistem

P ADMIN 1 pMamilin menu kelola data user

2 : Menambah data user |

3 : Mengisi data user |

4 : Klik tombol simpan |

] 5! Cek data user

8 : Memeriksa data

o ¢ Kilk tombol simpan lagi “[ 77 Data fidak dapat disimpan
| 10 : Cek data user
I

+ 11 : Malidasi
13 : Memilih data user - TTTTTTTTTIE  Data bernasil disimpan

14 : Mengoreksi data user |
15 KK tombol update i ] 16 : Cek data user

T17  alidasi
19 : Memilih data user " TR T Dada berhasi di Gpdate T !

20 : Menghapus data user
21 : Klik tombol hapus |

| 22 : Hapus data user

Data berhasil dihapus

)
!
'
%.‘2
H

Figure 9. Sequence Diagram of User Data
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The sequence diagram for managing user data involves one actor: the admin. In this system, only the
admin can manage users by adding user data, entering user information, and saving it. The system will then
verify the entered data. If an error message is displayed indicating that the data cannot be saved, the admin
will review the user data again and click the save button. The system will recheck the corrected user data, and
if the data is successfully saved, the admin can select user data to update or delete as needed.

%

T AAmMINg - peamilih menu kelola data jurusan

2 : Masukkan kode jurusan |

3 : Masukkan nama jurusan ‘

4 : Klik tombol simpan ‘

1 5 : Cek data jurusan H
-

(= 6 @ yalidasi
8 : Memeriksa data S
9 : Klik tombol simpan lagi |_ 7'sDatatidalc dapat dissmpan 0
| 10 : Cek data jurusan H
alidasi

I REEEEEEEETTS R el L b e ol l
13 : Memilih data jurusan H 12 : Data berhasil disimpan

14 : Mengoreksi data jurusan |
15 : Klik tombol update ] 16 : Cek data jurusan

" H
17 : alidasi
19 : Memilih data jurusan - 18’1 Data berhasil di update

20 : Menghapus data jurusan |

21 : Klik tombol hapus ‘

| 22 : Hapus data jurusan

o 23 : |Va\|dasi

{=r 24 Data berhasil dinapus

Figure 10. Sequence Diagram of Department Data

The sequence diagram for managing departments involves one actor: the admin. In this system, only
the admin can manage department data by adding department information, entering the data, and saving it.
The system will then verify the entered data. If an error message appears indicating that the data cannot be
saved, the admin will review the data again and click the save button. The system will recheck the corrected
department data, and if the data is successfully saved, the admin can select department data to update or
delete as necessary..

%

T AAMIN 3 . pjemilih menu kelola data kelas

2 : Masukkan tingkat kelas |

3 : Masukkan jurusan |

4 . Masukkan nama kelas ‘

5 : Klik simpan | 6 : Cek data kelas

7777777777777777777777777777777777777777 alidasi
8 : Data tidak dapat disimpan l
10 : Klik tombol simpan lagi | 11 : Cek data kelas

Plalidasi
14 : Memilih data kelas L= 13 : Data berhasil disimpan

15 : Menghapus data kelas |
16 : Klik tombol hapus | 17 : hapus data kelas

I 18 : Jvalidasi
_:<, ,,,,,,,,,,,,,,,,,,,,,,,,, e
' 19 : Data berhasil dihapus

9 : Memeriksa data

Figure 11. Class Data Sequence Diagram

The sequence diagram for managing class data involves one actor: the admin. In this system, only
the admin can manage class data by adding class information, entering the data, and saving it. The system
will then verify the entered data. If an error message appears indicating that the data cannot be saved, the
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admin will review the data again and click the save button. If there are incorrect or unnecessary class data,

the admin can delete the data as needed..

: Admin 1 : Memilih menu kelola data mata pelajaran

% Data Mata Pelajaran

2 : Masukkan kode mata pelajaran

3 : Masukkan jurusan

4 : Masukkan nama mata pelajaran

5 : Masukkan tingkatan kelas

6 : Masukkan beban jam

7 : ceklis nama jurusan

8 : Pilih Kelompok Mata Pelajaran

9 : Klik simpan

13 : Pilih data mata pelajaran

14 : Klik Update

18 : Pilih data mata pelajaran

19 : Klik hapus

1 10 : Cek data
>
alidasi
L= 12 : Data Berhasil Disimpan .
7 15 : cek data
16 : Naltdasl
5 8 S e e e S S
o it 17 : Data berhasil diupdate
~l‘-| 20 : Cek data H
! »
—I__I alidasi
o o i et oo i s i
H 22 : Data berhasil dihapus .

Figure 12. Sequence Diagram of Subject Data

The sequence diagram for managing subject data involves one actor: the admin. In this system,
only the admin can manage subject data by inputting the subject code, subject name, class level, credit
hours, department, and subject group, and then saving the information. The system will verify the entered
data, and if the data is successfully saved, the input data will be displayed. To modify the data, the admin
selects the data to be updated and clicks the update button. The system will validate the data according to
the input. Data that is no longer needed will be deleted by the system through the delete button.

2

: Admin 1 : Memilih menu kelola data guru

2 : Masukkan kode guru

3 : Masukkan nama guru

4 : Pilih status guru

|

5 : Pilih pendidikan guru

6 : Masukkan nomor telpon guru

7 : Masukkan email guru

8 : Pilih warna pada guru

9 : Klik simpan

13 : Pilih data guru

14 : Klik Update

18 : Pilih data guru

19 : Klik hapus

Y 10 : Cek data g
alidasi
L= 12:DataBerhasi Disimpan |
. 15 : cek data o
alidasi
_ ( TTTT17  Databerhasil diupdate I
:I—! 20 : Cek data -
—IJ alidasi
< 777777777 22" Data berhasil dihapus™

Figure 13. Teacher Data Sequence Diagram
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The sequence diagram for managing teacher data involves one actor: the admin. In this system, only
the admin can manage teacher data by inputting the teacher code, teacher name, teacher status, teacher
education, phone number, email, and color. Once the data is successfully input into the system, it will be
verified. If the data is successfully saved, it will be displayed. To modify the data, the admin selects the data
to be updated and clicks the update button. The system will validate the data according to the input. Data that
is no longer needed will be deleted by the system through the delete button.

Class Diagram: This diagram is commonly found in object-oriented system modeling. It illustrates the
relationships between entities within the system. Each entity has attributes such as key attributes and
descriptive attributes. Class diagrams typically include active classes. In the subject scheduling system, there
are eleven classes depicted in the diagram.

3.2.2. Detailed System Design

The detailed system design is as follows. Input design includes the following forms: login form, user data
addition form, department data addition form, class data addition form, subject data addition form, teacher
data addition form, schedule request addition form, teacher assignment data addition form, special schedule
data addition form, and scheduling form. The design of the login form is illustrated in the image below.

Genus Bukittingagi

Genus Bukittinggi

Sistemn Informasi Penjadwalan

[Username (varchar 15) ]

[F'assword (varchar 15) ]

Sign In

Figure 14. Login Form Input Design

The next input design is the department data addition form. This data entry page is used to input the
department code and department name. Below is the display of the department data entry form:

N (G
O = \out/
\I.DW Sistem Penjadwalan | — User

Data Jurusan Dashboard / Data Jurusan
(a) Admin Tambah Deta

—
e | = )

Nama Jurusan

Varchar (20)

No Kode Jurusan Jurusan Adtion

1 Varchar 20) Varchar (20) Update

Provus Nod |

SMK Genus Buldttingg!
2024

Figure 15. Department Data Input Design
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Next is the class data entry. The class data entry page is used to input the class level, department, and class
name. Below is the display of the class data entry form:

@D
Sistem Penjadwalan | — User =
Data Kelas Dashboard / Data Kelas
@ Admin Tambah Data
Dasboard
Kelas
Data Jurusan [ Varchar (3) ]
Jurusan
Data Mapel
[ Varchar (20) ]
Guru <
Nama Kelas
Data Guru
( Varchar (3) )
Penugasan Guru
Request Jadwal Save
Range Jam
Jadwal Khusus
Penjadwalan
e (] cowee sown ]
No Kelas Jurusan Nama Kelas Action
1 Varchar (3) Varchar (20) Varchar (3) | Hapus VO
Preves I Ner |
SMK Genus Bukittinggl
2024

Figure 16. Class Data Input Design

Next is the subject data entry. The subject data entry page is used to input the subject code, subject name,

class, credit hours for the subject, department, and subject group. Below is the display of the subject data entry
form:

Logo/  gistem Penjadwalan | = User

j Dashboard / Data Mapel
Data Mata Pelajaran p
@ Admin
Tambah Data
Dasboard Kode Mata Pelajaran
[ Varchar (10) }
Data Jurusan

Nama Mata Pelajaran

Data Kelas [

Data Mapel Kelas

XO x0o xuQd

Varchar (30) }

Guru

Beban Jam
Data Guru
Integer (11)
Penugasan Guru
Jurusan
Request Jadwal
a Dental Asisten (1 Farmasil]  Keperawatan (]

Usaha Perjalanan
Range Jam Teknik Laboratorium Medik[] Wisata [}

Kelompok Mata Pelajaran

Jadwal Khusus
[ Varchar (1) }
Penjadwalan
Show l:l Entries Search l:l
No | Kode Mapel Nama Mapel Kelas Bebam Jam Jurusan Kelompok Mapel Action
1 | Varchar(10) Varchar (30) Varchar (3) | Integer(11) | Varchar(30) | Varchar (1) Update |

Previous Next

‘SMK Genus Bukittinggi
2024

Figure 17. Subject Data Input Design

Next is the teacher data entry. The teacher data entry page is used to input the teacher code, teacher name,
teacher status, most recent educational background, phone number, email, and color associated with the
teacher according to the department at SMK Genus Bukittinggi. Below is the display of the teacher data entry
page:
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o) = (T
\Loql) Sistem Penjadwalan | — User L out
Data Guru Dashboard / Data Guru
o
Tambah Data
Dasboard Kode Gura
[ mtager (11} ]
Data Jurusan
Nama Gura
Data Kalas
[ Varchar (30) ]
Dats Msnel Status Guru

© Guru Honorar T Gur Tatap

[ Varchar (10} ]
Fanugasan Gura
No Telpon Gus
Request Jacwal sbarsi
[ Veschar (16) ]
Range Jam
Emad Gury
Jadvial Khusus
varchar (30} J
Penjadwalan
Wama Gury

(—
=

Show | Entries Search:
No | Kode Guru MNama Guny Status Gury | Pendidikan No Tip Eman Achion
1| integer (1) Varchar (20} Nuarchas (10) | Varchar (10) | Varchar (16) | Varchar (30) Hoous IRV I
Previous Nedt
SNK Genus BURIINGDH
2024

Figure 18. Teacher Data Input Design

The next data input involves teacher assignment data. The teacher assignment data entry page is used
to input the teacher's name in accordance with the classes previously entered. Below is the display of the

teacher assignment data entry page:

sistem Penjadwalan | — User .
Data Penugasan Guru Dashboard / Data PenugasanGuru
® Admin Tambah Penugasan Guru
Dasboard
No Nama Pelajaran Action
Data Jurusan
1 Bahasa Indonesia Lihat Penugasan Guru
Data Kelas
2 Farmakologi Lihat Penugasan Guru
Data Mapel
3 Pendidikan Agama lslam Lihat Penugasan Guru
Guru

Penugasan Guru

Request Jadwal

Range Jam

Jadwal Khusus

Penjadwalan

SMK Genus Bukittinggi
2024

Figure 19. Teacher Assignment Data Input Design

The next data input involves schedule request data. The schedule request data entry page is used to
input the teacher's name and the day specified by the curriculum vice principal and administrative staff, as
determined by the teachers' meeting. Below is the display of the schedule request data entry page:
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User

Sistem Penjadwalan

Data Request Jadwal Dashboard / Data Request Jadwal

Admin Tambah Data

Dasboard

Nama Guru

Data Jurusan [ Varchar (30} ]

Dala Kelas

Hari
Data Mapel [OSenin [OSelasa [JRabu [JKamis [JJumat []Sabtu

show [ | Enties

No Nama Guru Hari Action

1 Varchar (30) Varchar (6)

Dala Guru

Penugasan Guru

Request Jadwal

Range Jam

Jadwal Khusus

Penj

Previus Next

SMK Genus Bukittinggi

Figure 20. Request Schedule Data Input Design

Next is the input for time range data. The time range data entry page is used to input the day, number of
sessions per day, and time per session. Below is the display of the time range data entry page:

og
pa— O
Sistem Penjadwalan

- User
Data Range Jam Dashboard / Data Range Jam
@ Admin Tambah Data
Dasboard Hari
Data Jurusan OsSenin [OSelasa [JRabu [JKamis [CJumat [J sabtu
Sesi Per Hari
Data Kelas
[ Integer (11) ]
e Waktu Per Sest
Guru < [ Integer (11) ]
Waktu Sesi Dimulai
Data Guru
[ Time ]
Penugasan Guru

pe—p—
O
oo [ e S —

Jadwal Khusus

Penjadwalan No Hari Sesi Per Hari ‘Wakiu Per Sesi Wakiu Sesi Dimulai Action
1 | varchar(6) | integer(1n) | integer (11) Varchar (6)
[_Pronus I Nex |

SMK Genus Bukitinggi
2024

Figure 21. Hour Range Data Input Design

Next is the input for special schedule data. The special schedule data entry page is used to input the day,
class, description, session number, and duration. This special schedule data includes items such as break times
or extracurricular activities. Below is the display of the special schedule data entry page:
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Sistem Penjadwalan

User
Data Jadwal Khusus Dashboard/ Data Jadwal Khusus
@ Admin Tambah Data
Dasboard Hari
Data Jurusan OSenin  [Belasa [JRabu [JKamis [Jumat  []Sabtu
Kelas
Ba e Ox Ox Oxi
Keterangan
Data Mape!
{ Varchar (30) ]
Guru <
SesiKe
Data Guru
{ Varchar (6) ]
Penugasan Guru
Request Jadwal Durasi
Range Jam { Integer (11} ]

Jadwal Khusus

Penjadwalan
Show I:I Entries o l:l

No Hari Kelas Keterangan SesiKe Durasi Action
1 |Varchar§)| Varchar 5) Varchar (30) Varchar (6) Integer (1)

SMK Genus Bukittinggi

Figure 22. Special Schedule Data Input Design

Next is the input for user data. The user data entry page is used to input the username, password, and
user role. Below is the display of the user data entry page:

&
— O
Logo Sistem Penjadwalan o User
Data User Dashboard / Data User
A Aamin Tambah Data
Dasboard
Data Jurusan [ Varchar (15) }
Data Kelas
Password
Data Mapel [ Varchar (15) }
Gury <
Data Guru Sobagal
Penugasan Guru [ Varchar (5) ]
Request Jadwal

Fango am

Jadwal Khusus

Penjadwalan
Data User
No Username Password Sebagai Action
1 Varchar (15) Varchar (15) Varchar (5) =2 vpdate
[ Previus I Nt |

SMK Genus Bukitinggl

Figure 23. User Data Input Design

3.3. Code

The steps involved are translating the designed layout into a program or implementing the system design
based on the established design.
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Testing is the phase of evaluating the system in an integrated and comprehensive manner after the

integration of all system components [16]. If errors are found in the system, system corrections will be made,

and once the program is functioning correctly, it will be deployed (distribution). Black-box testing is

conducted to evaluate the software interface, aiming to ensure that all functions operate correctly as specified.

Below is the table for testing using the Black-box testing method.

Table 2. Table of Test Results with Blackbox Testing

No  Design and Process Expected Information
1 Open the login page Display login page for Succeed
admin, teacher and
student
2 Enter username and password  Display main page Succeed
3 Click User Display user data Succeed
input form
4 Click the delete button on the Data deleted Succeed
user page
5 Click the update button on the Data updated Succeed
user page
6 Click the department data Display department Succeed
menu data input form
7 Click the delete button on the Data deleted Succeed
department data page
8 Click the update button on the Data updated Succeed
department data page
9 Click the class data menu Display class data Succeed
input form
10 Click the delete button on the Data deleted Succeed
class data page
11 Click the subject data menu Display maple data Succeed
input form
12 Click the delete button on the Data deleted Succeed
subject data page
13 Click the update button on the Data updated Succeed
subject data page
14 Click the Teacher menu Display teacher data Succeed
sub menu, teacher
assignment, and
schedule request
15 Click the teacher data submenu Display teacher data Succeed
input form
16 Click the delete button on the Data deleted Succeed
teacher data page
17 Click the update button on the Data updated Succeed
teacher data page
18 Click the teacher assignment Display teacher Succeed
sub menu assignment data input
form
19 Click the delete button on the Data deleted Succeed

teacher assignment page
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No  Design and Process Expected Information

20 Click the request schedule sub Display request Succeed
menu schedule data input
form
21 Click the delete button on the Data deleted Succeed
schedule determination data
page
22 Click the hour range menu Display hour range Succeed

data input form
23 Click the delete button on the Data deleted Succeed
hour range data page

24 Click the special schedule menu  Display special Succeed
schedule data input
form

25 Click the delete button on the Data deleted Succeed

special schedule data page

26 Click the scheduling menu Display  scheduling Succeed
board

27 Click create schedule Display schedule Succeed
board

28  Export scheduling Data exported Succeed

29 Export teacher data Data exported Succeed

30 Reset scheduling Schedule reset Succeed

3.5. Product Test

After the system has been successfully implemented, the next phase involves product testing, including
validity testing. Validity testing utilizes a questionnaire instrument comprising three aspects: content,
construct, and language. This test is administered to three experts: Mr. Riri Okra, M.Kom, Mrs. Gusnita
Darmawati, S.Pd, M.Kom, and Mrs. Miftahul Khairi, S.Pd. Below are the details of the validity testing data.

Table 3. Validity Test Results

No Validator Validation Average value
1 Riri Okra, M.Kom Content 0,81
2 Gusnita Darmawati, S.Pd, Construction 0,85
M.Kom

3 Miftahul Khairi, S.Pd Language 0,75
Total 2,41
Average 0,80

Criteria Valid

The practicality testing was conducted with three teachers serving as school administrators: Mrs. Devi
Asra, S.Pd, Mrs. Irmawati, S.Pd, and Mrs. Miftahul Khairi, S.Pd. Below are the results of the product's
practicality testing:

Table 4. Practicality Test Results

Assessor
Devi Asra, Irmawati, Miftahul
No S.Pd S.Pd Khairi, S.Pd Max score
Item 1 5 5 4 5
Item 2 5 5 5 5
Item 3 4 5 5 5

90 4. httpsy/10.30983/knowbase.v4i1.8136 First Author et.al, Application of Graph Colouring ...



https://10.0.121.7/knowbase.v4i1.8136

Knowbase : International Journal of Knowledge In Database
Vol. 04 No. 01 January-June 2024 pp, 76-93

Assessor

Devi Asra, Irmawati, Miftahul
No S.Pd S.Pd Khairi, S.Pd Max score
Item 4 5 5 5 5
Item 5 5 5 5
Item 6 5 5 4 5
Item 7 5 5 5 5
Item 8 5 5 5 5
P 0,97 1 0,95 Total =2,92
Pe 0,02 0 0,05 Average =
0,97
K 0,97 1 0,94

The product effectiveness test was aimed at 15 teachers, the following is data from 15 teachers in the
effectiveness test:
Table 5. Results of Effectiveness Test

No Assessor Before  After (Sf) Gain Score Indicators
(Si) G) Effectiveness
1 Miftahul Khairi, S.Pd 64 88 0,95 Very Effective
2 Nova Susanti, S.Pd.I 56 100 0,95 Very Effective
3 Apt.Sarniva, S.Farm 64 96 0,95 Very Effective
4 Meri Susanti, SS 40 100 0,95 Very Effective
5 Ns. Okta Handayana 48 100 0,95 Very Effective
6 Rahmawati, S.Pd 100 98 0,95 Very Effective
7 Ade Ermayanti, S.Pd 43,3 96 0,95 Very Effective
8 Tari Sundari, S.Pd 56 100 0,95 Very Effective
9 Najeli Engla Hasyasa 48 100 0,95 Very Effective
10 Loura Angraini, S Hum 60 96 0,95 Very Effective
11 Intan Putri Mardatillah, 40 100 0,95 Very Effective
S.Tr.Par

12  Desi Erlina Sari, S.Pd 20 96 0,95 Very Effective
13 Zahrani, S.Pd 56 96 0,95 Very Effective
14 Lola Manda Sari, S.Pd 68 100 0,95 Very Effective
15 Miza Zonika, S.Pd 60 100 0,95 Very Effective

4. Conclusion

This research produced a web-based subject scheduling system for SMK Kesehatan Gema Nusantara
Bukittinggi. The system has been tested by experts, yielding a validity score of 0.80, indicating that it is valid.
Practicality testing resulted in a score of 0.97, indicating that the system is highly practical. Effectiveness
testing, conducted with 15 teachers, resulted in a score of 0.95, demonstrating that the system is highly
effective. Based on the results of the product testing, it can be concluded that the subject scheduling
information system, which is the outcome of this research, is suitable for implementation at SMK Kesehatan
Gema Nusantara Bukittinggi. The system can assist administrative staff and the curriculum vice principal in
scheduling subjects, while also allowing teachers to request teaching schedules and students to access the
schedules once they have been entered by the administrative staff.

First Author et.al, Application of Graph Colouring ... https/10.30983/knowbase.v4i1.8136 4 91



https://10.0.121.7/knowbase.v4i1.8136

Knowbase : International Journal of Knowledge In Database
Vol. 04 No. 01 January-June 2024 pp, 76-93

References

(1]

[2]

[3]

[4]
[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Y. Kurniawan, “Sistem Informasi Penjadwalan Mata Pelajaran Pada Smp,” vol. 2, no. 5, pp. 1449-1453,
2023.

Zulmahendra and S. Derta, “Penjadwalan Kuliah Otomatis Menggunakan Algoritma Genetika,” JSI J.
Sist. Inf., vol. 12, no. 2, p 2020, 2020, [Online]. Available:
http:/ /ejournal.unsri.ac.id/index.php/jsi/index

A. P. S. Wardani and A. Syahputra, “Sistem Informasi Penjadwalan Kegiatan Mengajar Guru Pada
SMP Negeri 1 Hamparan Perak Berbasis Online,” J. Comput. Digit. Bus., vol. 2, no. 1, pp. 1-10, 2023.

H. Budiman, “Penerapan Graph Colouring Untuk Merencanakan Jadwal”.

H. Septanto, K. M. A. Hakim, and A. F. Rizky, “Perancangan Sistem Informasi Penjadwalan Mengajar
Dosen Teknik Informatika Universitas XYZ,” Tera, vol. 2, no. 1, pp. 57-66, 2022, [Online]. Available:
http:/ /jurnal.undira.ac.id/index.php/jurnaltera/Page

Z. Marzuki and H. A. Musril, “Perancangan Sistem Informasi Akademik Siswa Menggunakan
Codeigniter 3 Di Smkn 4 Payakumbuh,” |. Edukasi Elektro, vol. 5, no. 1, pp. 49-55, 2021, doi:
10.21831/jee.v5i1.37190.

H. A. Musril and M. R. Darmawan, “Perancangan Sistem Pendaftaran Audiens Seminar Proposal di
Institut Agama Islam Negeri ( IAIN ) Bukittinggi,” . Teknol. dan Inf., vol. 11, no. 1, pp. 26-39, 2021, doi:
10.34010/jati.v11il.

I. M. A. O. Gunawan, G. Indrawan, and S. Sariyasa, “Pengembangan Sistem Informasi Kemajuan
Akademik Menggunakan Model Incremental Berbasis Evaluasi Usability Dan White Box Testing,”
SINTECH (Science Inf. Technol. |., vol. 4, no. 1, pp. 67-78, 2021, doi: 10.31598/ sintechjournal.v4i1.661.

Yulifda Elin Yuspita and M. Rezeki, “Sistem Informasi Pusat Pengaduan Pelayanan Masyarakat
Menggunakan Work System Framework,” J. Tek. Mesin, Ind. Elektro Dan Inform., vol. 1, no. 3, pp. 01-
13, 2022, doi: 10.55606/jtmei.v1i3.451.

Y. Afrelia, R. Okra, L. Efriyanti, and H. A. Musril, “Perancangan Sistem Informasi Pengawasan Siswa
Berbasis Android di SMKN 1 Ampek Angkek,” Indones. Res. ]. Educ., vol. 3, no. 1, pp. 808-815, 2022,
doi: 10.31004/irje.v3i1.152.

K. Kirany, S. Zakir, and H. Antoni Musril, “Perancangan Sistem Informasi Manajemen Penerimaan
Santri Baru (SIM-PSB) di MA Plus Subulussalam Kab. Padang Pariaman 768 Education and Learning
Journal,” | ANTHOR Educ. Learn. J., vol. 2, pp. 768-776, 2023.

M. Robi and R. Okra, “Perancangan Sistem Informasi Pengajuan Judul Skripsi Dengan Notifikasi
Whatsapp Di lain Bukittinggi,” Indo Green ]., vol. 4, no. 4, pp. 527-534, 2018, [Online]. Available:
http:/ /idngreen.com/index.php/green/article/view/1

W. Tri Mawarni, M. Alfiansyah, and F. Zahra, “Education and Learning Journal,” Univ. Muslim
Indones., vol. 1, no. January, Pp- 106-113, 2022, [Online]. Available:
https:/ /jurnal.fai.umi.ac.id/index.php/eljour/

T. Rahmadi and H. Antoni Musril, “Perancangan Aplikasi Peminjaman Sarana dan Prasarana di
Institut Agama Islam Negeri (IAIN) Bukittinggi,” Intellect Indones. |. Learn. Technol. Innov., vol. 1, no.
2, pp. 147-155, 2022, doi: 10.57255/ intellect.v1i1.45.

U. Islam, N. Sjech, and M. D. Djambek, “Perancangan Sistem Informasi Pengelolaan Laboratorium
Terpadu Universitas Islam Negeri ( UIN ) Bukittinggi,” vol. 1, no. 3, pp. 12-18, 2023.

R. Novita and V. R. Lestari, “Perancangan Aplikasi e-Guru sebagai Bentuk Digitalisasi Pembelajaran
di SMKN 1 Ampek Angkek,” vol. xx, no. xx, pp. 1-16, 2022.

92 d) httpsy/10.30983/knowbase.v4i1.8136 First Author et.al, Application of Graph Colouring ...


https://10.0.121.7/knowbase.v4i1.8136

