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 Abstract  
The current problem is that the attendance process at SMA Negeri 1 
Rantau Pulung is still done manually. This becomes a problem when the 
attendance book is lost or exposed to water, which causes the writing on 
the attendance book to become blurry. The impact that could occur if the 
attendance application is not made is that SMA Negeri 1 Rantau Pulung 
will continue to carry out the attendance process manually and could be 
affected by the problems mentioned previously. Another impact is being 
left behind in the field of technology in the current era of digitalization. 
The step in solving the problem was that the researcher contacted the 
principal of SMA Negeri 1 Rantau Pulung to offer a presence 
application, then the researcher asked for the data needed to build the 
presence application. The temporary results currently obtained are that 
the presence application has been successfully developed and can now 
carry out the attendance qrcode scanning process. The conclusion from 
the interim results of this research is that web and mobile based 
attendance applications have been successfully developed. The presence 
application can generate QR codes on the web and can scan the 
generated QR codes via a mobile application. 

Introduction 
The school digitalization program is a new breakthrough in education that utilizes the latest 
technological developments in various learning processes in schools (Ridwan et al., 2023). 
Therefore, digitalization in schools is one of the ways to improve the quality of education in 
the country according to Ekarina in her research (Ridwan et al., 2023). According to Ridwan 
et al. (Fitriati et al., 2023), presence is one of the main supports that can support and motivate 
every activity carried out in an agency or school. 
Attendance activities in public high school 1 Rantau Pulung still use a manual method, namely 
the teacher calls the names of students and students in the class then checks the attendance 
book containing the names of students and students in the class. Therefore, teachers at State 
Senior High School 1 Rantau Pulung will be inconvenienced at the end of the semester when 
recapitulating the attendance of students and students, sometimes the teacher will ask the 
secretary of each class for help in recapitulating the attendance. Sometimes there are also 
problems that arise due to the loss of the attendance book or the attendance book is damaged 
(Allison et al., 2019; Reyes, 2020; Jabbari & Johnson, 2023). So, that the attendance 
recapitulation process is hampered because it has to find a book and correct the student 
attendance data in the book (Indra et al., 2020; Naz, 2023; Holth, 2021; Förster et al., 2022). 
Therefore, the researcher designed an attendance system that can store attendance data from 
students and female students at public high school 1 Rantau Pulung. 
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The method that will be used to design a presence system at the high school of negeri 1 Rantau 
Pulung is research and development supported using the waterfall model. The attendance 
system is expected to help the attendance process for students and help teachers to store 
attendance data (Sawhney et al., 2019; Munthe et al., 2021; Elaskari et al., 2021).  
The purpose of this research is to develop a web based attendance system and mobile 
application that can store student and student attendance data. Increase digitalization in the 
school environment through a presence system at the senior high school of negeri 1 Rantau 
Pulung, align with research from Sukowati et al. (2019). With this attendance system, it is 
expected to be useful to support academic quality, such as: helping teachers in storing student 
attendance data at SMA Negeri 1 Rantau Pulung. Replacing manual attendance with a web 
based attendance system and mobile applications in order to reduce the risk of loss and 
damage to attendance due to using books (Tamilkodi, 2021; Pei et al., 2019; Taylor et al., 
2023). 
Methods  

Data Source 
The data used in this study were obtained from the principal of SMA Negeri 1 Rantau 
Pulung. The following table is attached to the data obtained. 

Table 1. Research Data Table 

Class Grade Level Number of Students Total 
Class 

Total 
Students L P Total 

X-I 10 10 21 31 

12 330 

X-II 10 12 18 30 
X-III 10 11 20 31 
X-IV 10 13 18 31 
XI-I 11 11 17 28 
XI-II 11 14 16 30 
XI-III 11 12 16 28 
XI-IV 11 13 16 29 

XII IPS 1 12 15 13 28 
XII IPS 2 12 15 9 24 

XII MIPA 1 12 8 12 20 
XII MIPA 2 12 6 14 20 

The data in the table above is the latest data taken in 2024. Researchers collected data on 
March 21, 2024 which was then immediately processed to help complete the research.  
Analysis and Design 
Functional Requirements 

This research explains the functional requirements in 3 parts which are described as follows. 
Input Requirement 

The system can input login data  
System can scan student attendance qrcode 

The system can input class data 
Process Requirements 

The system can save the login data 
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The system can save student attendance data 
The system can save class data 

Output Requirements  
The system can provide student data 

The system can provide student attendance data 
The system can provide stored class data 

Non-Functional Needs 
Non-functional requirements are hardware and software requirements used to process data. 
The following are the non-functional requirements used in this research. 
Software Requirements  
In this research there are software needs that are needed to complete this research. Here are 
some of the software used. Operating System (OS), Windows 11 which is used as the 
operating system in the process of completing the research. Visual Studio Code, is the code 
editor platform chosen to build the attendance system. Programing Language, the 
programming language that will be used to build the attendance system is PHP. Laravel, is 
the framework used to complete the attendance system in this research. Draw.io is the 
software used to create the diagrams used in this research. 
Hardware Requirements 
The following are the hardware specifications used to create the attendance system as well as 
the system used to complete the research. 1.19 GHz Dual-Core intel core i5 processor, 8 GB 
Ram, 256 GB SSD storage. 
System Design 
System design is part of a structured system planning and development process to achieve the 
desired end result. The process that occurs in system design consists of several stages that are 
needed to ensure that the designed system can function according to the desired results.  
Physical Design 
Physical design is a design that contains the database table structure and user interface design 
of the attendance system created. The following is the physical design made in this study. 

Table Design 
The following is the design of the database table structure used to store data in this study. 

Users Table 
Table 2. Table Structure Users 

Users 
Attributes Data Type Description 

id bigint Primary key, auto generate from system 
name varchar Entered by students when creating an account 

email varchar Is a foreign key, inputted by students when they want 
to create an account and when doing the login process. 

roles varchar Is a role that is owned by the user, be it a teacher or 
student admin. 

phone varchar This is the user's cellphone number that can be inputted 
on the teacher admin page. 
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address varchar This is the residential address owned by each user. 

password varchar This is the account code used to verify the account in 
the login process. 

remember_token varchar This is a field that will store a unique token when the 
user logs in. 

created_at timestamp Represents the time when data is created, system 
generated 

updated_at timestamp Represents the time when data is deleted, the system 
generates 

Table 2 is a table that contains user data that will be stored, there are only two data inputted 
by users when logging in, namely email and password owned by students. 

Subjects Table 
Table 3. Table Structure Subjects 

Subjects 
Attributes Data Type Description 

id bigint Primary key, auto generate from system 

title varchar This is the name of the lesson that will be saved to the 
system 

teacher_id bigint Is an id that comes from the users table with the role of 
teacher 

semester varchar Is a field that contains data on the semester that is 
currently taking place at the school 

academic_year varchar Represents the current school year 
mapel_code varchar This is the mapel code that each subject has 
description text A brief description of the subject 

created_at timestamp Represents the time when data is created, system 
generated 

updated_at timestamp Represents the time when data is deleted, the system 
generates 

Table 3 is a table containing subjects data that will be stored in the database. 
Schedules Table 

Table 4. Table Structure Schedules 

Schedules 
Attributes Data Type Description 

id bigint Primary key, auto generated by the system. 

subject_id bigint Foreign key, derived from the subject id in the subjects 
table 

day varchar This is a field that stores the day the subject takes place 

start_time varchar This is a field that stores data in the form of when the 
subject starts 

hour_finished varchar Is a field that stores data in the form of when the subject 
is completed 

room varchar Is a field that stores data in the form of classrooms at the 
school 

attendance_code varchar This is the code used to generate the qrcode. 
year_academic varchar Represents the current academic year 

semester varchar Represents the current semester. 
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created_by varchar This is a description of who created the data 
updated_by varchar Information on who changed the data 
deleted_by varchar This is a description of who deleted the data 

created_at timestamp Represents the time when data is created, system 
generated 

updated_at timestamp Represents the time when data is deleted, the system 
generates 

Table 4 is a table that contains data on all lesson schedules registered in the system. 
Student Schedules Table 

Table 5. Table Structure Student Schedules 

Student Schedules 
Attributes Data Type Description 

id bigint Primary key, auto generated by the system. 

schedule_id bigint This is a field that stores the student's lesson schedule. 
Schedule id comes from the id in the schedules table. 

student_id bigint This is a field that stores student IDs that come from the 
users table with student roles. 

created_at timestamp Represents the time when data is created, system generated 

update_at timestamp Represents the time when data is deleted, the system 
generates 

Table 5 is a table that will store student lesson schedule data in SMA Negeri 1 Rantau Pulung. 
Mapels Attendance Table 

Table 6. Structure Table Absence Mapels 

Mapels attendance 
Attributes Data Type Description 

id integer Primary key, auto generated by the system. 

schedule_id bigint This is a field that stores the lesson schedule. Schedule 
id comes from the id in the schedules table. 

student_id bigint This is a field that stores student IDs that come from the 
users table with student roles. 

year_academic varchar Represents the current academic year 
semester varchar Represents the current semester. 

meeting varchar This is a field that stores data in the form of which 
meeting the attendance is used for. 

status varchar This is a field that stores information on whether or not 
students are present 

Description varchar 
This is a field that stores information on whether the 
student is present or absent but there is an explanation 
why the student is absent. 

latitude varchar field that stores Location data of students who take 
attendance 

longitude varchar field that stores Location data of students who take 
attendance 

created_by varchar This is a description of who created the data 
update_by varchar Information on who changed the data 
deleted_by varchar This is a description of who deleted the data 
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created_at timestamp Represents the time when data is created, system 
generated 

updated_at timestamp Represents the time when the data is deleted, the system 
generates 

Table 6 is a table structure that contains attendance data for SMA Negeri 1 Rantau Pulung.  

Web User Interface Design 
The following is the web user interface design applied in this research. The web user interface 
is the part that is seen by users of the attendance system when they access the system via a 
web browser (Nadhan et al., 2022; Chen et al., 2020; Yayla et al., 2021). Users who access 
the attendance system via the web are teacher admins who are tasked with managing 
attendance system data. 

Teacher Admin Login User Interface 
The design of the admin login user interface is the design of the login page made for the admin 
so that he can enter the next page. Here is a view of the design of the admin login page. 

 
Figure 1. Admin Login User Interface 

User Interface Dashboard Admin User List 
The design of the admin user interface user list is the first page seen by the teacher admin 
when he has successfully logged in. This page is the page used by the teacher admin to see all 
users of the attendance system. Teacher admins can change, delete, and add user data on this 
page. The following is a view of the user list admin dashboard design. 
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Figure 2. Admin Dashboard User List 

User Interface Edit Users 
The design of the edit users page is a page used by the admin to change the user data of the 
attendance system. Some data that can be changed by the admin on this page are user name, 
user email, user cellphone number, and user address. The following is a view of the design of 
the edit user’s page. 

 
Figure 3. Edit Users Page 

Subject List page 
The design of the subject list page is a page design that will be used by the admin to view data 
related to the subjects registered in this attendance system. The data that can be seen by the 
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admin on this page are the teacher's name, subject, semester, school year, and subject code. 
Admins can add, change, and delete data related to subjects on this page. The following is a 
view of the draft subject list page that will be used by the admin. 

 
Figure 4. Subject List Page 

Edit Subject List page 
The design of the edit subject list page is a page used by the admin to change data related to 
subjects registered in the attendance system (Wenny et al., 2022; Ishaq & Bibi, 2023; 
Kinoshita et al., 2019). Some of the data that can be changed by the admin on this page are 
teacher name, subject, semester, school year and subject code. The following is a view of the 
design of the edit subject list page. 

 
Figure 5. Edit Subject List Page 

Schedule List page 
The design of the schedule list page is a page design that will be used by the admin to view 
data related to the schedule of subjects registered in this attendance system. The data that can 
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be seen by the admin on this page is the name of the lesson, the day the lesson is held, the 
time the lesson starts, the time the lesson finishes, and the classroom. Admins can generate 
qrcodes, as well as change, and delete data related to the subject schedule on this page. The 
following is a view of the draft subject list page that will be used by the admin. 

 
Figure 6. Schedule List Page 

Edit Schedule List 
The design of the edit schedule list page is a page used by the admin to change data related to 
the schedule of subjects registered in the attendance system (Najaf et al., 2023; Alpasan et al., 
2021). Some of the data that can be changed by the admin on this page are the name of the 
lesson, lesson day, start time, finish time and room. The following is a view of the design of 
the edit schedule list page. 

 
Figure 7. Edit Schedule List 
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Generate QrCode 
The design of the generate qrcode page is a page used by the admin to generate the attendance 
qrcode used in the attendance process. Admin generates qrcode by entering the subject code 
into the form. Here is a view of the design of the generate qrcode page. 

 
Figure 8. Generate QrCode page 

Attendance QrCode Page 
The design of the attendance qrcode page is a page that will display the qrcode which is the 
result of generating the subject code by the admin (Nasution & Hanum, 2022; Liew & Tan, 
2021). The qrcode will be used by students to take attendance. The following is a display of 
the attendance qrcode page that displays a qrcode. 

 
Figure 9. Presence QrCode Page 
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Android Mobile User Interface 
Android mobile user interface is an interface that is seen by users when accessing the 
attendance system through the smartphone that the user has. 
Login Page Button 
The login button page is the first page that will appear when opening the attendance 
application (Deviana et al., 2021; Noor et al., 2023). This page is used by students who already 
have an account to enter the next page by clicking login. The following is a view of the login 
page that has been designed by researchers. 

 
Figure 10. Login Button Page 

Student Login Page 
The student login page is the page that appears after the user clicks the login button. On this 
page the user, namely the student, will enter the email and password to be able to access the 
next page. The following is a view of the teacher and student login pages. 

 
Figure 11. Student Login Page 

Student Dashboard Page 
The student dashboard page is a page that appears when students successfully login. The 
following is a design view of the student dashboard page that appears when the student is 
successfully logged in.  
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Figure 12. Student Dashboard Page 

Student Course Schedule Page 
The student mapel schedule page is a page that displays the schedule of subjects owned by 
the student (Sánchez-Carracedo & López, 2021; Marciniak, 2020). This page appears when 
the student clicks on the subject schedule on the student dashboard page. The following is a 
view of the mapel schedule page. 

 
Figure 13. Student Subject Schedule Page 

Attendance Scan Page 
The attendance scan page is a camera page that will be used to scan the student attendance 
qrcode. This page appears when students click the icon at the top right. The following is the 
display of the student attendance scan.  
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Figure 14. Student Attendance Scan Page 

Student Profile Page 
The student profile page is a page that displays the profile of the student. This page appears 
when students click the icon on the bottom right. The following is a view of the design of the 
student profile page. 
 

 
Figure 15. Student Profile Page 

Log Out Button 
The log out button is a button used by teachers to exit the attendance page and return to the 
login page. This button is used by teachers when they want to re-login with another account. 
Results and Discussion 
The prototype of the attendance system in this research was carried out using several tools, 
namely PHP, Laravel, Dart, and Flutter. The web-based backend and front end parts are made 
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using PHP as a programming language and Laravel as a framework that is used to facilitate 
building the backend and front end of the attendance system. The front end part on the 
smartphone mobile device is made using dart as a programming language and flutter as a 
framework that is used to facilitate building the front end of the attendance system. The 
following are the results of the prototype that has been made. 
Web Prototype Results  
The following is a prototype of the attendance system that runs on the web. The attendance 
system on the web is a system used by admins in managing attendance system user data. 

Teacher Admin Login 
The teacher admin login page on the web is used by the teacher admin to enter the attendance 
system. After entering the system will display the dashboard page to the admin who logs in. 

 
Figure 16. Admin Login Prototype 

Teacher Admin Register 
The register page is a page used by teacher admins to create an account that will be used to 
log in. The page is created for teacher admins who do not yet have an account. Teacher admins 
must have an account to enter the attendance system. 

 
Figure 17. Admin Register Prototype 
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Teacher Admin Dashboard 
The dashboard page is a page that will appear when the admin successfully logs into the 
attendance system.  

 
Figure 18. Admin Dashboard Prototype 

User List 
This is a page that displays all users who have access to the attendance system. Teacher 
admins can manage user data such as adding, changing, and deleting. The red delete button is 
an action used when the teacher admin deletes user data. 

 
Figure 19. Prototype User List 

Add User 
The add user page is a page used by the teacher admin to add user data that can access the 
attendance system. Users access the attendance system through an application on a 
smartphone.  

 
Figure 20. Prototype of Add User Page 



774 
ISSN: 2716-3865 (Print), 2721-1290 (Online) 
Copyright © 2024, Journal La Multiapp, Under the license CC BY-SA 4.0 

Edit User 
The edit user page is a page used by the teacher admin to change user data that has been 
registered in the attendance system. Teacher admins can change user data for various reasons, 
one example is if there is a mismatch of user data registered in the attendance system.  

 
Figure 21. Prototype of User Edit Page 

Subject List 
The subject list page is a page used by teacher admins to manage subject data contained in the 
school. Teacher admins can add, delete, and change subject data on that page. just like the 
user list page, teacher admins can delete subject data using the red delete button. 

 
Figure 22. Prototype of Subject List Page 

Add Subject List 
The add subject list page is a page for adding subject data. The page will display a teacher 
form whose data comes from user data on the user list page that has a role as a teacher.  

 
Figure 23. Prototype of Add Subject Page 
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Edit Subject 
The edit subject page is a page used by the admin teacher to change the subject data registered 
in the attendance system. admin teachers can change subjects using the blue edit button. The 
button will display the edit subject page to the admin. Inappropriate subject data can be 
changed on the page. 

 
Figure 24. Prototype of Edit Subject Page 

Schedule List 
The schedule list page is a page used to manage subject schedule data. On this page the teacher 
admin can change, delete, and add data related to the subject schedule. Just like the previous 
two pages, the teacher admin can delete subject schedule data using the red delete button. This 
page is also used by the teacher admin to generate a presence qrcode that is used by students 
during class attendance. 

 
Figure 25. Schedule Page Prototype 

Add Schedule 
The add schedule page is a page used to add subject schedule data. The lesson data on this 
page is data that comes from the subject list page. 
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Figure 26. Prototype of Add Schedule Page 

Edit Schedule 
The edit schedule page is a page used to change the subject schedule data that has been stored 
in the attendance system. The subject schedule data is data that comes from the add schedule 
page. 

 
Figure 27. Prototype of Schedule Edit Page 

Generate QrCode 
The generate qrcode page is a page for creating qrcodes used by students during class 
attendance (Nuhi et al., 2020; Bakar et al., 2021; Wijaya et al., 2022). Teacher admins can 
create qrcodes by using the blue generate qrcode button. The page will display a page 
containing the attendance code form. Admin teachers must input the attendance code that has 
been registered.  

 
Figure 28. Prototype of Generate QrCode Page 
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QrCode page 
The qrcode page is a page that displays the qrcode that has been created by the teacher admin 
on the previous page. The qrcode is used for the presence of students and students who attend 
SMA Negeri 1 Rantau Pulung. 

 
Figure 29. QrCode Page Prototype 

Android Mobile Prototype Results 
The following is a prototype of the attendance system that runs on the user's mobile android. 
The attendance system on mobile android is a system used by students to take attendance. 
Student Start Screen 
The start screen page is the page that first appears when students use this attendance 
application. This page displays the school logo and a login button that will display the login 
page when clicked. 

 
Figure 30. Student Start Screen 

Student Login 
The student login page is a page used by students to enter the main page of this attendance 
application. Students are required to enter an email and password that has been registered with 
the system in order to access the main page of the application. 



778 
ISSN: 2716-3865 (Print), 2721-1290 (Online) 
Copyright © 2024, Journal La Multiapp, Under the license CC BY-SA 4.0 

 
Figure 31. Student Login 

App Home Page  
The main page of the application is a page that appears when students successfully login and 
access the attendance application. 

 
Figure 32. Main Page of Attendance Application 

Subject Page 
The subject page is a page that displays the subject schedule of students who access the 
attendance application (Nieuwoudt, 2020; Muthuprasad et al., 2021). students can access the 
page in two ways, namely by clicking see on the student mapel schedule card or by clicking 
the icon in the middle of the bottom. 
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Figure 33. Subject Card 

 
Figure 34. Subject Icon 

Attendance Scan Page 
The attendance scan page is a page that will display the scan button. This page also displays 
the name, role, and current time. The stored attendance history will appear on this page. 
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Figure 35. Attendance Scan 

Scan QrCode 
The qrcode scan page is a page used to scan the qrcode that has been generated by the admin. 
This page requires camera access permission to run. 

 
Figure 36. Scan QrCode 

Student Profile 
The student profile page is a page that displays the identity of the student who is logged in to 
the attendance application. This page also provides a logout button that is used to exit the 
application. 
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Figure 37. Student Profile 

The results of making this attendance system application are in the form of a web based 
attendance system and an android mobile application. A web based attendance system is a 
presence system that is used by the admin to manage user data that uses the attendance system 
(Rahmatulloh et al., 2019; Naen et al., 2021). The web based attendance system can also be 
used to manage subject data and subject schedules. Admins can create qrcodes that students 
use for attendance through a system that runs on the web. 
Presence application based on mobile android is a presence application that is used by users 
in the form of students to take attendance (Wiriasto et al., 2020; Andre & Suciadi, 2022). The 
current results, the attendance application can login using an account that has a student role. 
The application can also scan qrcodes that have been created by the admin on a web based 
attendance system. The current android mobile based attendance application can display the 
location of users who use the attendance system.  
At the time of system testing there were still several obstacles that occurred, both on web 
based systems and android mobile based applications. The web based attendance system still 
has problems when it wants to display the number of admins registered on the attendance 
system (Yadav & Bhole, 2019; Nazara & Nasien, 2024). The number of registered admins 
will be displayed on the dashboard of the attendance system. The web based attendance 
system also still cannot display photos from the profile of users who access the system. 
Android mobile based applications in testing still cannot display student subject schedules 
and cannot display user profiles of students who are logged in to the attendance application. 

Conclusion  
The conclusion that researchers can draw from this research is that the attendance application 
that can store student and student attendance data can be built using several tools, namely php, 
laravel, xampp, mysql, flutter, and dart. The system or attendance application that has been 
built stores student and student attendance data into the mysql database used by researchers. 
The results of this study can help teachers and students because the attendance process does 
not need to use paper and pen anymore, students only need to scan the qrcode that the teacher 
has generated. The attendance process that was previously carried out manually was 
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successfully developed into an automatic attendance process using a web-based attendance 
system and mobile applications. This also increases digitalization in the school environment 
which previously still used manual methods to automatically use the attendance system that 
has been developed at SMA Negeri 1 Rantau Pulung. 
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