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Abstract—Attendance is an activity of collecting 
attendance data from each individual who attends events, 
work, and learning. The current application of 
attendance in certain companies, schools, or universities 
is still done manually using paper so it is considered less 
efficient and effective. Digitizing attendance activities can 
provide many benefits, such as making managing large 
amounts of attendance data easier. This is usually used in 
companies or schools. To reduce additional costs, this can 
be done by using a personal device as a medium for taking 
attendance, this can be called BYOD or Bring Your Own 
Device. The attendance that will be designed will use the 
user's smartphone or mobile device as a medium for 
taking attendance by scanning the QR code. The results 
of tests carried out using black box testing on mobile and 
web applications, shows that all the features contained in 
both applications are running according to their function. 
The use of QR Codes and also the implementation of 
BYOD can make it easier for users to take attendance. 
Apart from this, it is also easier for admins to manage 
user attendance data. 

Index Terms— Attendance System; QR Code; Bring 
Your Own Device; BYOD. 

I. INTRODUCTION 

Currently, information technology plays an 
essential role in society. With the rapid development of 
technology, many areas of life have become more 
manageable[1]. With current technology, the 
information obtained is managed quickly and 
accurately [2]. Utilizing this technology helps everyone 
create various kinds of tools and programs that can help 
make every activity easier so that it becomes more 
productive [3], [4].  

Various activities are currently becoming 
increasingly complex and dense, so a high level of 
mobility is required [3]. One example of an activity that 
can be made easier by using technology is attendance. 
Attendance is an activity of collecting attendance data 
from each individual who attends events, work, and 
learning[5], [6]. Attendance is very important because 
it is one of the factors used in the assessment aspect of 
an agency[6], [7]. The current application of attendance 
in certain companies, schools, or universities is still 
done manually using paper so it is considered less 

efficient and effective [8], [9]. Using manual attendance 
still has several disadvantages, such as the information 
that has been collected must be managed manually, 
which can take a lot of time and is also prone to errors 
in data management[2], [8], [10].  Apart from that, by 
using manual attendance the process of archiving 
attendance data can also take a long time and there is a 
risk that the archive data will be lost[10], [11]. 
Therefore, the aim of this research is to create a digital 
attendance system. 

Digitizing attendance activities can provide many 
benefits, such as making managing large amounts of 
attendance data easier. This is usually used in 
companies or schools[12], [13]. Implementing a digital 
attendance system can use several additional tools that 
can scan cards, faces, and fingerprints [14]. However, 
implementing this attendance system can be 
categorized as expensive because it requires costs to 
purchase additional equipment [14]. To reduce 
additional costs, this can be done by using a personal 
device as a medium for taking attendance, this can be 
called BYOD or Bring Your Own Device [15], [16], 
[17]. 

Therefore, the use of technology such as 
smartphone is very necessary. This is because 
nowadays almost everyone has a smartphone. In 
Indonesia alone, in 2018, it is estimated that the number 
of active smartphone users will be more than 100 
million people [18]. Smartphone has features that are 
very useful in helping users' daily activities [14], [19]. 
Smartphone are highly portable due to their compact 
size and low power requirements [15]. Utilizing a 
digital attendance system based on BYOD can be cost-
effective and efficient since users don't need to sign for 
attendance, reducing the accumulation of attendance 
data files[20]. 

Based on the background explanation above, the 
theme raised is designing a QR Code attendance system 
with the implementation of BYOD (Bring Your Own 
Device). The attendance that will be designed will use 
the user's smartphone or mobile device as a medium for 
taking attendance by scanning the QR code. 
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II. RESEARCH  METHOD 

A. Research Flow 

  
Fig. 1. Research Flow 

The flow of the intended research is illustrated in 
Figure 1. The research will utilize the prototype model 
of software development to design an attendance 
system that will be accessible on both websites and 
mobile devices. The following stages will be involved 
in the research: 

1. Website Development 

The website-based attendance system will later be 
designed using the Laravel framework. The website 
will be used as a place for admins to manage user data, 
and attendance data from users and also as a medium 
for displaying attendance QR codes. 

 
Fig. 2. Website Use Case Diagram 

Figure 2 shows a picture of the Website Use Case 
Diagram. This website consists of several pages. The 
main page is the attendance page, which is accessible to 
all users. Additionally, there are two pages for 
managing attendance data and user data. These pages 
can only be accessed by admins and are designed for 
managing user data and attendance information. 
Finally, there is an account registration permission 

page, this page was created to prevent the creation of 
careless accounts. 

2. Mobile Application Development 

A mobile application will be designed using Flutter, 
which will have an API to send data to the website, 
where it will be managed by the admin. The purpose of 
the application is to allow users to take attendance by 
scanning the QR code displayed on the website.  

 
Fig. 3. Mobile Application Use Case Diagram 

Figure 3 shows a picture of the Mobile Application 
Use Case Diagram. Users can interact with various 
pages, such as login, registration, and attendance. Users 
can register for an account, but their account will not be 
active immediately. They need permission from the 
admin to activate their account. The QR code scanning 
feature is available on the attendance page for users 
who wish to register their attendance. In addition, an 
"Izin" feature is available for users who are unable to 
attend. 

3. Integrating Mobile with Website Application 

During the website development, an API will be 
created and integrated with the mobile application. This 
API will include functions such as login, attendance, 
password change, and logout. 

 
Fig. 4. System overview that has been integrated 

Figure 4 shows a picture of the system after 
integration between the mobile application and website 
application. Users can mark their presence by scanning 
the QR code that appears on the website using the 
mobile application, which will transmit the data to the 
database via the API. The attendance information will 
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be displayed on the website, where the admin can 
access and manage it. The admin has the authority to 
oversee both attendance and user data for all system 
users. 

4. Testing 

After the prototype design and integration of two 
applications, the system will be tested using the Black 
Box Testing method to ensure its functionality and 
stability. The testing will be divided into two stages, the 
first on the website and the second on the mobile app. 

B. Bring Your Own Device (BYOD) 

Bring Your Own Device or BYOD is a concept that 
allows users to use their devices to connect, access data, 
or complete tasks from systems used in a company, 
institution, etc. [14], [15], [17]. BYOD is a growing 
trend since mobile device users started using personal 
devices to help with their work. According to Jeffrey in 
[21] Bring Your Own Device or BYOD is a strategy 
proposed by Malcolm Harkins, Intel's chief security and 
privacy officer, based on his observations which show 
that most employees bring personal mobile devices 
while working. This is why policy proposals take 
advantage of this trend to reduce costs and increase 
productivity[21]. 

Devices used in BYOD implementation can be 
laptops, tablets, and smartphones, but currently, 
smartphones are commonly used in BYOD 
implementation. Smartphones are considered easier to 
use because they are easy to carry due to their small size 
and can be connected to the internet network 
anywhere[16], [21]. 

BYOD can be applied not only in companies but 
also in the education sector, such as by helping students 
learn and develop skills by using these devices[17]. 

Implementing BYOD in the attendance system that 
will be designed can provide many benefits for users 
and companies. The benefits that can be obtained from 
implementation for companies include saving budget 
expenses and also not needing to prepare new devices 
for digital attendance tools. Apart from benefits for the 

Company, BYOD also provides benefits to users such 
as increased mobility and productivity because by using 
personal devices, users can work and access company 
data or materials wherever they are. Furthermore, it also 
provides convenience for users because it uses a device 
that is always used, making it easier to work[13], [15], 
[21]. 

III. RESULT AND DISCUSSION 

In this section, we will explain the web application 
and mobile application for the QR code attendance 
system that will be developed as well as the test results 
using the black box testing method. 

A. Web Application 

The attendance system that will be run through the 
website will be designed using the Laravel framework. 
The designed website will be used to display QR Codes 
and manage attendance and account data for each user. 

 

 
Fig. 5. Attendance Page 

Figure 5 shows the main page or page used to 
display the QR Code which can be scanned by users 
when taking attendance. The QR Code on the 
attendance page changes every 5 seconds to prevent 
cheating. On this page, there is also a table to display a 
list of users who have missed arrivals and returns on 
that day.

 
Fig. 6. Attendance Data Management Page 
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Figure 6 shows page that admins can use to 
manage attendance lists. The features presented 
include filters based on company branch, a search 
column to search for specific data, an attendance 
filter with a range of dates, months, and years to 

make the attendance recap process easier, and also a 
feature to export attendance data into CSV, Excel 
and PDF file formats for Facilitates the attendance 
recap process by admin.

 
Fig. 7. User Data Management Page 

Figure 7 shows page that can be used by admins 
to manage the user list and approve the user account 
registration process. Apart from that, admins can 
also assign and delete Admin roles when there is a 
change in position in the company. 

B. Mobile Application 

The attendance system that will be run via 
smartphone will be designed using Flutter and 
integrated into the website with an API that created 
from the website. The mobile attendance application 
will later be used by users who will take attendance 
into the system.  

 
Fig. 8. Mobile Application Home Page 

Figure 8 shows the main page of the mobile 
application. On this page there are features for 
absence, changing passwords, permissions, and also 
logging out. The attendance feature can be accessed 
by pressing the scan QR Code button and users can 
scan the QR Code on the website provided. 

Then the permission feature can be accessed by 
selecting the permission menu which will then 
display a dialog alert to enter the type of permission, 
whether permission or sickness, and also 
information about absence. Next is the change 
password feature which users can use to change their 
old password to a new password. And the last one is 
the logout feature to delete running tokens and 
sessions. 

C. Black Box Testing 

At this stage, testing is carried out on the two 
applications using the black box testing method. This 
test is carried out to find out whether the features in 
the application function properly. Testing is divided 
into 2 parts, namely web application testing and 
mobile application testing. 

In table 1 shows the test results of the web 
application using black box testing, testing is carried 
out on all features on the web. The results of this test 
show that all features are functioning according to 
their function. 

Table 2 shows the test results of the mobile 
application using black box testing, testing is carried 
out on all the features contained in the mobile 
application. The results of this test show that all 
features are functioning according to their function. 
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TABLE I.  WEB APPLICATION TESTING RESULTS 
No Testing  Validation Input Test Result Status 

1. Login 
Verify Username and 

Password 

Username and Password 
are Correct 

Login Success 
Valid 

Username and Password 
are Incorrect 

Login Failed 

2. Updating User Data 

Accessing the Web 
Application and 

Select the Update 
User Menu 

New User Data Update Success Valid 

3. Deleting User Data 

Accessing the Web 
Application and 

Select the Delete User 
Menu 

Select User Delete Success Valid 

4. Giving Roles 

Accessing the Web 
Application and 

Selecting the Give 
Admin Role Button 

Select User 
Role assignment was 

Successful 
Valid 

5. 
Approve the Registration 

Request 

Access the Web 
Application and 

Select the 
Registration List 

Menu 

Select User 
User Registration 

Successful 
Valid 

6. 
Updating Attendance 

Data 

Accessing the Web 
Application and 

Select the Update 
Attendance Menu 

New Attendance Data Update Success Valid 

7. 
Deleting Attendance 

Data 

Accessing the Web 
Application and 

Select the Attendance 
User Menu 

Select Attendance Data Delete Success Valid 

8. Export Attendance Data 

Accessing the Web 
Application and 

Selecting the Export 
Button 

Select Attendance Data Export Successful Valid 

TABLE II.  MOBILE APPLICATION TESTING RESULTS 
No Testing  Validation Input Test Result Status 

1. Login 
Verify Username and 

Password 

Username and Password 
are Correct 

Login Success 
Valid 

Username and Password 
are Incorrect 

Login Failed 

2. Register 
Click on the ‘Register’ 

Button 
User Data Register Success Valid 

3. 
Attendance with QR 

Code 

Accessing the Mobile 
Application and Click on 

the QR Code Button 

Scan QR Code in Web 
Application 

Attendance was Successful Valid 

4. 
Permission to be 

Absent 

Accessing the Mobile 
Application and Click on 

the ‘Izin’ Button 

Type of Permission to be 
Absent and Description 

of Absence 

Permission to Absence 
Successful 

Valid 

5. Change Password 

Accessing the Mobile 
Application and Click on 

the ‘Ganti Password’ 
Button 

Old Password and New 
Password 

Changed Password 
Successfully 

Valid 

IV. CONCLUSION 

From the research that has been carried out, the 
results obtained are that the design of the QR Code 
attendance system is well made. The use of QR Codes 
and also the implementation of BYOD can make it 
easier for users to take attendance. Apart from this, it is 
also easier for admins to manage user attendance data. 

Applications are designed using web and mobile 
platforms. The web application can be used by admins 
to manage attendance data and also user data who can 

make attendance in the system. Then the mobile 
application can be used by users to take attendance or 
give permission not to attend. 

The results of tests carried out using black box 
testing on mobile and web applications. It shows that all 
the features contained in both applications are running 
according to their function. 
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