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Abstract

The rapid growth of mobile applications has changed user behavior in the digital age, including how individuals
interact with religious content. However, excessive use of social media has led to behavioral problems such as doom
scrolling, zombie scrolling, and digital addiction, phenomena collectively known as “brain rot,” which negatively
impact cognitive, emotional, and spiritual well-being. This study aims to develop and evaluate Quran Break, a mobile
Quran application that integrates screen time monitoring as a digital behavior intervention to encourage users to stop
scrolling and engage in reading the Quran. The methodology applies the Design Research Methodology (DRM)
through four iterative stages, supported by an Agile development model with short, adaptive sprints that enable
continuous feedback and improvement. 18 participants were involved in usability testing using the System Usability
Scale (SUS) and the Usability, Satisfaction, Ease of Learning, and Ease of Use (USE) questionnaire. The results
showed that the application achieved an average SUS score of 75 (Good) and a USE score of 87.7% (Very Good),
indicating that Quran Break is effective, useful, and easy to use. This discovery contributes to the fields of Religious
Informatics and Human-Computer Interaction (HCI) by integrating persuasive technology into faith-based digital
systems, supporting digital well-being, and promoting a balanced interaction between technology use and spiritual
activities.

Keywords : Digital Wellbeing, Mobile Quran Application, Screen Time Monitoring, SUS Usability, USE
Questionnaire
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1. INTRODUCTION

Mobile applications are experiencing rapid growth and can be used for various purposes [1], [2].
Mobile applications are experiencing rapid growth and can be used for various needs [1]. According to
the Digital 2025: Indonesia report, in early 2025 there will be 356 million active mobile connections,
equivalent to 125% of the total population, although most connections are only used for SMS or voice
call services. Meanwhile, the number of internet users reached 212 million people, about 74.6% of the
population, and social media users reached 143 million, or 50.2% of the national population [3]. This
data shows that the majority of Indonesians are now highly connected to digital technology, both through
the internet and social media. However, this widespread penetration of technology also has an impact
on digital behavior. Individuals of all ages who spend significant time in front of screens contribute to
an increase in sedentary behavior and potential dangers to physical health, mental health [4], as well as
negative impacts on relationships and responsibilities in real life [5].

Social media, which is becoming increasingly popular, plays an important role in facilitating
interaction, disseminating information, and expressing opinions through various platforms such as
Facebook, YouTube, Instagram, TikTok, WhatsApp, Messenger, and Telegram [6], [7]. However, one
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of the effects of excessive social media use is the phenomenon of brain rot [6]. Behaviors that trigger
brain damage, such as doom scrolling (the compulsive act of scrolling through low-quality content from
social media or news sites that focus on negative information), zombie scrolling (the habit of passively
scrolling through social media or websites without a clear purpose, with very little meaningful
interaction), and social media addiction, have a significant impact on mental health, emotional well-
being, and the formation of one's self-concept [8], [9], [10]. Therefore, the main problem is not only the
amount of time spent, but also the quality of uncontrolled device use [11]. One way to address this is by
tracking screen time to become aware of unhealthy digital consumption patterns [12]. With increased
awareness, users can more easily control the duration of device use and improve the quality of digital
interactions to make them more productive and beneficial.

This phenomenon not only affects entertainment activities, but can also extend to religious
activities, which are now often carried out through digital devices [13]. The Qur'an has a huge influence
on the daily lives of Muslims because its teachings form the basis of their beliefs, behavior, and attitudes,
and are studied, read, and memorized not only by scholars and preachers, but also by all levels of Muslim
society [14]. The use of mobile applications can deepen understanding of the Qur'an and increase
engagement, as these applications make learning more accessible and convenient, provide a variety of
resources for exploring its teachings, and reflect the significant development of smartphones in
supporting individual religious endeavors [1], [15]. Access to religious learning resources is now easier
through digital Qur'ans, Islamic learning applications, and social media platforms that provide
educational content that can be accessed anytime and anywhere [16]. However, the increase in the
intensity of mobile phone use also poses new challenges in the form of “brain rot,” even in religious
activities. Another study mentions that the higher the exposure to “brain rot,” the greater the risk of a
person losing a balanced and moderate religious attitude [17]. Therefore, an innovative Quran
application is needed that not only facilitates the learning process, but also helps users monitor and
control the duration of their social media use.

In this context, the concept of digital wellbeing has emerged, which focuses on integrating and
adjusting personal technology usage habits to align with the achievement of important goals in life [18].
Various media outlets have highlighted the negative impact of technology on human well-being,
encouraging the HCI community to develop various efforts to support the creation of digital well-being
in everyday life [19] To improve digital well-being, an effective starting point for intervention is to
change factors directly related to the device itself, such as its settings [20], [21].

Innovations in Al-Qur'an-based applications have been developed in various previous studies with
different focuses and technological approaches. Research by Akbar A, et al. [22] places greater emphasis
on optimizing user interaction through voice-based reading and navigation systems, which allow users
to access and control the reading of the Qur'an using voice commands. Meanwhile, Ridhoni I, et al. [23]
developing a web-based Al-Qur'an application that utilizes REST API, and successfully displays all
surahs and verses based on user selection. However, this research does not explicitly explain the testing
and evaluation process, but rather focuses on the function of displaying Al-Qur'an data online.

Based on these findings, new innovations are needed in the form of Quran applications that not
only focus on learning and reading, but also integrate screen time monitoring features as a form of digital
behavior control for users. This feature is implemented by utilizing the UsageStatsManager API to
monitor device activity in real-time [24]. In addition, usability testing is essential to ensure that the app
can be used effectively by various groups, from teenagers to the elderly. Through this testing process,
the app can be developed to truly meet user needs and support a balance between digital and spiritual
activities. In fact, usability is cited as one of the main factors that greatly influence the success and
acceptance of mobile apps by users [25]. Therefore, this study aims to develop and evaluate Quran Break
using Design Research Methodology (DRM) and the Agile approach, as well as conducting usability
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testing using the System Usability Scale (SUS) and the Usability, Satisfaction, Ease of Learning, and
Ease of Use (USE) questionnaire.

2. METHOD

2.1. Research Framework

The methodology used in this study is the Design Research Methodology (DRM) [26]. DRM is
an approach developed to help researchers conduct design research in a structured and systematic
manner [27]. The DRM framework consists of four main steps, namely research clarification,
descriptive study 1, prescriptive study, and descriptive study 2 [28]. As shown in Figure 1, this method
is designed to provide a research framework that focuses on the structure of the development, testing,

and internal evaluation processes in application development.
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Figure 1. Research Design

In the Research Clarification (RC) stage, the main focus is to identify and clarify the issues
underlying the application development. This stage aims to understand the urgency of the research and
identify the research gap between the existing conditions and the required solutions. In the context of
this research, RC was conducted through an analysis of literature related to mobile applications, digital
behavior, and the phenomenon of brain rot, as well as a review of the religious context related to the Al-
Qur'an application. The results of the analysis indicate the need for an Al-Qur'an application that
integrates screen time monitoring features as a solution for digital and spiritual balance.

The Descriptive Study Phase I (DS-I) was conducted to review literature related to digital
behavior, mobile application usage, and religious involvement as a conceptual basis for solution
development. At this stage, emphasis was placed on the importance of screen time monitoring to address
unhealthy digital habits, such as doom scrolling and zombie scrolling, which contribute to the
phenomenon of brain rot and negatively impact physical, mental, and spiritual health. Brain rot also
impacts religious aspects, with a decline in the quality of Quranic practices such as reading, listening,
and reflecting on meaning. This review shows that although existing Quran applications provide
accessibility and learning features, none integrate the dimension of digital wellbeing through screen time
regulation. This analysis confirms the existence of an innovation gap, which opens up opportunities for
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the development of Quran applications with screen time monitoring features to support a balance
between digital and religious activities.

As shown in Table 1, the tools used in architectural modeling, interface design, and application
development are applied throughout the Prescriptive Study (PS) phase. This phase focuses on
developing conceptual solutions that address the problems identified in the previous stage. First, system
design is carried out, including application workflow design, user interface (UI/UX) design, and system
architecture modeling to ensure consistency between functional and non-functional requirements.
Second, the application development phase involves implementing the design using appropriate
frameworks and programming languages. Third, a screen time monitoring feature is implemented to
track the duration of social media application usage on smartphones, provide time notifications, and
display usage statistics to users.

Table 1. Application Development Software

No Component Tool
1 System Architecture Draw.io
2 Interface Design Figma
3 Application Developer Visual Studio Code
4 Programming Language Dart, Kotlin
5 Database MySQL

The Descriptive Study Phase II (DS-II) was then conducted to evaluate the results of the
implementation developed in the prescriptive phase. This evaluation aimed to assess the extent to which
the developed application met the research objectives through three main aspects, namely functionality,
usability, and system accuracy. The functional evaluation was carried out using a black box testing
approach to ensure that all application features, such as the Al-Qur'an audio player and screen time
monitoring, ran according to design without errors. Before usability testing was conducted with external
users, the author first conducted an internal usability evaluation to identify potential problems with the
interface and navigation. This stage provided an opportunity to refine the appearance and interaction
flow before conducting a formal evaluation with users.

Next, usability evaluation was conducted in two stages. The first stage was testing using the
System Usability Scale (SUS) instrument, which involved external users to assess the level of ease,
comfort, and their experience in using the application. The second stage is testing using the USE
Questionnaire, which provides a more detailed description of the usability aspects of the application.
The answers from the questionnaire are then calculated using a predetermined formula to obtain an
overall score for each respondent. Meanwhile, accuracy evaluation focused on the system's accuracy in
recording and displaying smartphone usage time while ensuring that users remained within the
application.

2.2. Application Development Model

Plan Plan Plan
- | - ~ - a
Deploy Design Deploy Design Deploy Design
Sprint 1 Sprint 2 Sprint n
Test 4m Develop Test 4m Develop Test 4m Develop

Figure 2. Agile Model
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As a measure to strengthen the application of the DRM research method, especially in the
prescriptive study and descriptive study 2 stages with application-based results, an adaptive and proven
development framework is used [28]. In this study, the Agile development model was chosen, as shown
in Figure 2. Agile is a software development approach that is carried out repeatedly in short cycles,
allowing for continuous evaluation, feedback, and system improvements throughout the development
process [29].

2.3. Data Collection

In this study, data collection was conducted through several methods to obtain the information
needed for the development of the Quran Break application and as a basis for developing screen time
monitoring and religious engagement features.

2.3.1. Literature Review

Collecting information from books, journal articles, and previous research related to digital
behavior (screen time, doom scrolling, zombie scrolling), the phenomenon of “brain rot,” and the use of
Al-Qur'an applications. This data is used to identify innovation gaps and formulate concepts for
integrating screen time monitoring and spiritual engagement in the Quran Break application.

2.3.2. Questionnaires

Respondents filled out a questionnaire about their social media usage habits, screen time, and its
impact on their Al-Qur'an reading activities. The questionnaire also covered their preferences regarding
Al-Qur'an application features. Each respondent was given a unique ID to maintain anonymity, without
recording personal data such as name, address, or telephone number.

2.3.3. User Observation and Interaction

Observations were conducted to understand how users interact with existing Quran applications,
as well as to identify their obstacles and needs. This information was used to refine the design of Quran
Break's key features, the application's usage flow, and strategies for implementing effective screen time
monitoring.

2.4. Usability Evaluation Design

In this study, the instruments used were the System Usability Scale (SUS) and the USE
Questionnaire. SUS was used because it has been widely applied to assess the usability of applications
on i0S and Android-based smartphones and tablets [30]. Meanwhile, the USE Questionnaire is used
because the parameters in this method are used to assess the extent to which a product or application
can help users achieve their goals and how easy and convenient the application interface is to use [31].

2.4.1. System Usability Scale (SUS)

The method for calculating the SUS score can be expressed as formula (1) [32]. The assessment
categories are defined as Excellent, Good, Fair, and Poor, corresponding to scores above 80, 70-80, 50—
70, and below 50, respectively [33].

SUS Score for Each Respondent = (R1— 1)+ (5—-R2)+(R3—-1)+(5—-R4)+(R5—-1)+
(5—R6)+(R7—1)+(5—R8)+ (R9—1) + (5 —R10)) * 2.5) (D

2.4.2. USE Questionnaire

Based on Table 2, the results of testing with the USE Questionnaire show a more detailed
explanation through four main elements, namely usefulness, ease of use, ease of learning, and
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satisfaction [34]. Data was collected through a 1-5 Likert scale questionnaire, consisting of strongly
disagree (SD), disagree (D), undecided (U), agree (A), and strongly agree (SA), where each option
represented the respondent's level of agreement with the given statement [35].

Table 2. USE Questionnaire Statement List

Factor No Statement
1 Q1: Quran Break helps me reduce the excessive time I spend on social media.
Usefulness 2 Q2: Quran Br-eak helps me read the Quran more often: '
3 Q3: Quran Break is useful for increasing my daily productivity.
4 Q4: Quran Break is relevant to my need to manage screen time.
1 QS5: Quran Break is easy to use without complicated instructions.
Ease of Use 2 Q6: The features in Quran Break are clear and easy to understand.
3 Q7: The Quran Break interface is simple and easy to use.
1 Q8: I quickly got used to using Quran Break.
Ease of 2 Q9: I can understand how Quran Break works with a little explanation.
Learning 3 Q10: The Quran Break menu and features are clearly organized so they are
easy to understand.
1 Q11: I am satisfied with Quran Break.
. . 2 Q12: Quran Break meets my expectations.
Satisfaction 3 Q13: I would recommend Quran Break to others.
4 Q14: 1 feel Quran Break to be an interesting and useful application.

2.4.3. Validity and Reliability Testing

After all statements in the USE questionnaire have been compiled, the next step is to measure the
suitability of the instrument through validity and reliability tests. These tests are conducted to ensure
that each item in the USE Questionnaire accurately measures the intended aspect of usefulness and
produces consistent data.

Table 3. Questionnaire Validity Test Results
Statement Correlation (R Count) R Table Decision

Ql 0.640 0.468 Valid
Q2 0.778 0.468 Valid
Q3 0.786 0.468 Valid
Q4 0.835 0.468 Valid
Q5 0.739 0.468 Valid
Q6 0.673 0.468 Valid
Q7 0.541 0.468 Valid
Q8 0.848 0.468 Valid
Q9 0.709 0.468 Valid
Q10 0.710 0.468 Valid
Q11 0.809 0.468 Valid
Q12 0.873 0.468 Valid
Q13 0.615 0.468 Valid
Q14 0.556 0.468 Valid

The validity of the instrument was tested using Pearson's product-moment correlation formula,
which aims to assess the extent to which each statement item has a significant relationship with the total
questionnaire score. Meanwhile, the reliability of the instrument was analyzed using Cronbach's Alpha
coefficient to measure the level of internal consistency between statement items [36]. The Cronbach's
Alpha coefficient value was used as the main indicator of reliability. If the correlation value was in the
range of 0.6 to 1.0, the instrument was considered to have a high level of reliability. Conversely, if the
correlation value is below 0.5, the relationship between items is classified as weak, and the instrument
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is considered unreliable [37]. Data analysis in this study was performed using SPSS software, which
serves as a powerful statistical tool for comprehensive data processing and analysis [38].

The results of the questionnaire validity test are presented in Table 3, which shows that all
statement items have a correlation value (r count) greater than the table r value of 0.468 (based on 18
respondents). Thus, all statement items are declared valid and suitable for use in further analysis.

Next, a reliability test was conducted to assess the level of consistency between items in the
questionnaire instrument. This test aimed to ensure that each statement provided stable and reliable
results when used in similar conditions. The reliability results of the USE questionnaire can be seen in
Figure 3.

Reliability Statistics

Cronbach's
Alpha M oof tems

924 14
Figure 3. Reliability Test Results

After the instrument was declared valid and reliable, the next step was to analyze the usability
questionnaire results collected from respondents to determine the feasibility of the application. This
analysis aimed to assess the extent to which the Quran Break application met usability aspects based on
four main factors in the USE Questionnaire. Data from the questionnaire was then summarized to obtain
an average score for each statement on each factor.

2.4.4. Eligibility Category

The determination of the eligibility category for each aspect is done using an interval formula
[39]. This formula is used to determine the range of values in each category by dividing the maximum
percentage value, which is 100, by the number of Likert scales used.
100 100

Interval = Likert Scale - ? =20 (2)

Based on formula (2), a table of eligibility categories was obtained, showing the range of values
for each level of eligibility, from highly ineligible to highly eligible. This table helps to interpret the
assessment results in a more structured and systematic manner, as shown in Table 4.

Table 4. USE Questionnaire Score Categories

No Value Result
1 1-20 Very Bad
2 21-40 Bad
3 41 - 60 Enough
4 61 —80 Good
5 81-100 Very Good

Once the eligibility categories have been determined, the next step is formula (3), which is used
to calculate the eligibility percentage for each aspect evaluated. This calculation is used to determine
the eligibility level based on the observation results compared to the expected maximum value.

Respondent Score

3)

Eligibility Percentage =

Expected Score
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2.5. System Workflow

Based on the workflow system shown in Figure 4, the comprehensive workflow of the Quran
Break application illustrates the integration between high-level system permissions, background
monitoring, and behavior diversion mechanisms designed to regulate digital usage and encourage

interaction with the Qur'an.
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Figure 4. System Workflow
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The process begins with the system initialization stage, where the application requests several
important permissions from the user, including: (1) Usage Access Permission, which allows the
application to monitor the duration and activity of selected applications using UsageStatsManager, (2)
Notification Access Permission, which allows the application to detect usage events and user
interactions through notification triggers, (3) Overlay Permission, which allows the application to
display the Quran Break interface as an overlay on top of other applications, and (4) Battery
Optimization Exception, ensuring that the monitoring service remains active and is not affected by the
system's power saving policy.

Once these permissions are granted, the system checks whether the user has enabled the screen
time monitoring feature. If enabled, UsageStatsManager continuously monitors user activity in selected
social media apps. The system collects and records the total accumulated usage time for each app
monitored in the background. When the accumulated time reaches a predetermined limit, the system
triggers AccessibilityService, which acts as a control layer to block access to selected social media
applications. This mechanism acts as a digital boundary, preventing users from exceeding the time limits
they have set for themselves.

As soon as this restriction is applied, the system launches the Quran Break interface through an
overlay mechanism. This stage serves as a behavioral intervention designed to divert users' attention
from excessive scrolling to spiritually enriching activities, such as reading or listening to verses from
the Quran. During the Quran Break session, the system continuously monitors the progress and
completion of the session. Once the session duration is fulfilled, the device automatically returns to
normal usage mode, allowing access to previously restricted applications.

3.  RESULT

This section presents the results of the research and implementation of the Quran Break
application. The results presented cover several aspects, namely user requirements analysis, system
design, functional testing, and usability testing. Functional testing used the black box testing method to
ensure that each feature functioned according to the design, while usability testing used the System
Usability Scale (SUS) and USE Questionnaire instruments to assess the level of ease, usability, and user
satisfaction in using the Quran Break application.

3.1. User Requirements Analysis

The initial survey involved 124 respondents from two age groups, namely 17-35 years old and
above 35 years old. The survey results show that most respondents use social media for 3—4 hours per
day, with the most frequently accessed platforms being WhatsApp, YouTube, Instagram, TikTok, and
Facebook. This pattern illustrates the high intensity of social media use, which has the potential to
disrupt the balance of daily activities, including the routine of reading the Qur'an, as well as limited free
time and decreased spiritual motivation.

The 17-35 age group tends to have a lower intensity of reading the Qur'an compared to the over-
35 age group. Barriers that often arise in the younger age group include busy schedules due to college
or work, high digital distractions, and a lack of spiritual motivation. Conversely, the older age group
shows more consistent Qur'an reading habits, indicating a correlation between age and religious
discipline. However, the younger generation has a higher level of technological adaptation, giving them
the potential to more quickly accept digital solutions that support religious activities.

Most respondents also expressed interest in applications that can help control digital activities so
that they do not interfere with reading the Qur'an. The most relevant features are reminder systems or
screen time limits that can divert users' attention from social media to spiritual activities. These results

5511


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.6.6.5398

Jurnal Teknik Informatika (JUTIF) Vol. 6, No. 6, December, 2025, Page. 5503-5521
P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.6.6.5398

confirm the need for digital solutions that not only facilitate access to the Qur'an, but also support a
balance between technology use and daily worship habits.

3.2. System Design

The application interface is designed with a simple, intuitive, and easy-to-use display, allowing
users to quickly and efficiently understand the functions of each feature. The application display begins
with a main page that serves as a navigation center for various key features. The core feature of this
application is to limit the use of other applications, which helps users control the duration of social media
use and redirects them to read the Qur'an. In addition, there is a feature that monitors application usage
time, which displays statistical data on the duration of device usage on a daily, weekly, and monthly
basis. This application is also equipped with a number of supporting features, such as surah information,
audio playback of surahs and verses from the Qur'an, translation display, and text storage and copying,
which allow users to access and reuse them as needed. The overall appearance and interface features of
the application can be seen in Figure 5.
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3.3. Functional Testing

Quran Break application testing was conducted to ensure that the features functioned as designed.
The method used was black box testing, an approach that assesses software functionality based on
specifications without regard to source code, but rather by comparing system output to given input [40].
The test results showed that all features worked successfully as designed. However, to ensure that the
Quran Break application could be used properly by a wide range of users, usability testing involving
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external users was also conducted. Feedback from this testing was important because it could expose
minor issues that might not be apparent to the author, while also providing a basis for improving the
quality of the application and user experience. A summary of the black box test results is shown in Table

5, which contains test cases, initial conditions, scenarios, test results, and conclusions.

Table 5. Application Testing Results

Initial

No Test Case o Scenario Test Result Conclusion
Condition
1 Login Account The user enters a Login system Success
already valid email address to the main
registered. and password, then page.
logs in.
2 Activate Quran Logged-in The user activates the Active and Success
Habit Feature users. feature. running
features are
automatically
disabled when
user log out.
3 Social Media Active habit Users select social The selected Success
App Selection feature. media apps from a apps are
list. recorded in the
system.
4 Usage Duration Selected User opens Statistics Success
Statistics application.  daily/weekly/monthly displayed
statistics menu. according to
usage.
5 Set Time Limit  Active habit  User sets time limit. System saves Success
feature. time settings.
6 Directed to the Time's up. The user attempts to Users are Success
Quran Break open the selected directed to the
app social media application.
application.
7 Displaying Logged-in The user selects one  The verses are Success
Verses from the users. of the letters. displayed
Quran according to
the API data.
8 Audio Quran & The verse The user presses the The audio Success
Change Qari appeared on  play button or selects plays and
the screen. another player. changes
according to
the reader.
9 Verse The verse The user presses the The system Success
Information appeared on verse number. displays the
the screen. meaning of the
verse.
10 Save Verse The verse The user presses the Verses are Success
appeared on Save button, then saved.
the screen. opens the Favorites
menu.
3.4. Usability Testing

After the functional testing phase ensures that all application features function according to

design, the next step is to evaluate ease of use from the user's perspective. This trial involves a number
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of respondents who voluntarily use the application through a convenience sampling method. This
method describes the process of collecting data from a research population that is easily accessible to
researchers [41]. The number of participants was determined by considering time constraints, resources,
and access to potential users.

3.4.1. Respondent Demographics

Understanding this demographic helps ensure that the usability test results analysis reflects user
diversity more representatively. A complete overview of the respondent demographics can be seen in
Figure 6.

Respondent Demographics

12 70,00%
10 60,00%
50,00%
8
40,00%
6
30,00%
4
20,00%
2 10,00%
0 0,00%
Male Female 17-35 35+ Employed Unemployed  Student
Gender Age Occupation

mmmm Total Respondents ~ ==@==Percentage (%)

Figure 6. Respondent Demographics in the Usability Test

The majority of respondents were male, accounting for 55 percent, while female respondents
accounted for 45 percent, indicating a fairly balanced gender distribution. In terms of age, most
respondents were between 17 and 35 years old, representing 55 percent of the total sample and
categorized as young adults who are generally active users of mobile technology. Respondents aged 35
and above made up the remaining 45 percent, ensuring a wider age range in the research sample. With
regard to employment status, 40 percent of respondents were employed, 20 percent were unemployed,
and 40 percent were students. This distribution reflects the diversity of respondents' daily activities and
productivity levels, which may influence their interaction patterns with the application. Demographic
variations based on gender, age, and employment contribute to a more comprehensive understanding of
users' experiences and their perceptions of the ease of use of the Quran Break application.

3.4.2. SUS Assessment Results

Functional testing can ensure that the system operates properly under controlled conditions, but
it does not provide a comprehensive picture of the extent to which the application can be understood, is
practical to use, and provides satisfaction to users when interacting directly. In practice, the SUS score
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is calculated using Microsoft Excel, following the official calculation rules [42]. A summary of the SUS
calculation results is presented in Table 6.

The results in Table 6 show the Final Scores obtained from 18 respondents with an average score
of 75. Based on the SUS assessment category, a score of 75 falls into the “Good” category and is above
the 70 threshold, which means that the Quran Break application has a good level of usability and is
acceptable to users. This score indicates that most users find this application easy to use, has a clear
navigation flow, and provides a pleasant interactive experience without causing confusion.

Table 6. SUS Score Calculation

1D | Q2 03 04 05 06 Q7 8 Qv o Toml g
Respondent Q Q Q Q Q Q Q Q Q Q Score (:20 ?;
U001 4 2 4 2 4 2 4 2 4 2 30 75
U002 4 2 4 2 4 2 4 2 4 4 28 70
U003 4 2 4 2 3 2 3 2 4 2 28 70
uo0o4 3 2 4 2 4 3 4 2 4 3 27 67.5
U005 4 2 5 2 5 2 5 2 5 4 32 80
U006 3 2 4 1 4 3 4 2 4 3 28 70
uoo7 5 2 4 5 4 2 1 3 5 5 22 55
u0o0s 4 4 4 2 4 2 4 2 4 4 26 65
U009 5 1 5 1 5 1 4 1 5 2 38 95
uo10 5 2 4 2 5 2 4 2 4 2 32 80
U011 5 2 5 1 5 2 5 2 5 4 34 85
U012 5 1 5 1 5 1 5 1 5 1 40 100
U013 4 2 4 1 4 2 4 2 4 2 31 77.5
uo14 4 2 4 1 4 2 4 1 4 3 31 77.5
uo15 4 2 4 2 4 2 4 2 4 4 28 70
uo16 4 2 5 3 4 4 4 2 5 4 27 67.5
uo17 4 1 5 1 5 1 4 1 4 2 36 90
U018 4 4 4 2 4 4 4 3 3 4 22 55
Average Score 75

In addition, to gain a more comprehensive understanding of the usability dimension, including
ease of use, ease of learning, and user satisfaction, a follow-up evaluation was conducted using the USE
Questionnaire instrument to reinforce the SUS test results.

3.4.3. USE Questionnaire Results

Based on the recapitulation results in Table 7, a more comprehensive calculation of the
application's usability can be done using the USE Questionnaire calculation formula. This calculation
converts the average score for each factor into a percentage value, thus providing a more quantitative
picture of the application's usability.

The values in Table 8 show the results of measuring the usability of the Quran Break application
based on four main factors in the USE Questionnaire. The Usefulness factor scored 87.78%, indicating
that this application is considered very useful and relevant to user needs, in line with the application's
development objective of helping users reduce their doom scrolling habits and switch to positive
activities such as reading the Qur'an. This percentage proves that the features provided have provided
tangible benefits in supporting a balance between digital and spiritual activities. The Ease of Use factor
scored 85.93%, indicating that the application is easy to use and has an intuitive interface. The Ease of
Learning factor scored 87.41%, indicating that users can quickly understand the application's functions
without significant difficulty. Meanwhile, the Satisfaction factor received the highest score of 89.17%,
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indicating that most respondents were satisfied with their overall experience using the application.
Overall, the average usability score reached 87.70%, which is classified as very good, proving that the
Quran Break application not only fulfills its functional aspects but also provides psychological and
spiritual benefits in line with the application's development objectives.

Table 7. USE Questionnaire Recapitulation Results
Factor No Statement Value
1 Q1: Quran Break helps me reduce the excessive time I spend on

. ) 4.44
social media.
Usefulness 2 Q2: Quran Break helps me read the Quran more often. 4.44
3 Q3: Quran Break is useful for increasing my daily productivity. 4.22
4 Q4: Quran Break is relevant to my need to manage screen time. 4.44
TOTAL Usefulness 17.56
1 QS5: Quran Break is easy to use without complicated instructions. 4.17
Ease of Use 2 Q6: The features in Quran Break are clear and easy to understand.  4.50
3 Q7: The Quran Break interface is simple and easy to use. 4.22
TOTAL Ease of Use 12.89
1 Q8: I quickly got used to using Quran Break. 4.33
Ease of Q9:1 can understand how Quran Break works with a little 433
Learning explanation. .
3 Q10: The Quran Break menu and features are clearly organized so
4.44
they are easy to understand.
TOTAL Ease of Learning 13.11
1 Q11: I am satisfied with Quran Break. 4.50
2 Q12: Quran Break meets my expectations. 4.22
Satisfaction 3 Q13: I would recommend Quran Break to others. 4.56
4 Q14: I feel Quran Break to be an interesting and useful 456
application. )
TOTAL Satisfaction 17.83
TOTAL OF ALL FACTORS 61.39

Table 8. USE Questionnaire Calculation Results
Factor Usefulness Ease of Use Ease of Learning Satisfaction All Factors
Result  87.78% 85.93% 87.41% 89.17% 87.70%

4.  DISCUSSIONS

4.1. Comparison with Previous Research

As summarized in Table 9, a comparative analysis of the three studies shows different focuses
and technological approaches in the development of Al-Qur'an-based applications. The study conducted
by Akbar A, et al. [22] primarily emphasizes the optimization of user interaction through a voice-based
reading and navigation system, which allows users to access and control the reading of the Al-Qur'an
through voice commands. This approach achieved a 90% accuracy rate in voice recognition,
demonstrating its superiority in terms of accessibility and user convenience. Meanwhile, Ridhoni I, et
al. [23] developed a web-based Al-Qur'an application that utilizes REST API, successfully displaying
all surahs and verses based on user selection. However, this study does not explicitly explain the testing
and evaluation process, focusing more on the functionality of displaying Al-Qur'an data online.

In contrast, the Quran Break mobile application introduces an innovative integration between
digital time management and spiritual engagement, addressing contemporary behavioral issues such as
excessive social media use or “brain rot.” Unlike previous works, Quran Break integrates screen time
monitoring, app usage restrictions, and personalized Quran reading features to encourage consistent
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spiritual habits. Usability evaluation results, with a SUS score of 75 (Good) and a USEQ score of 87.70%
(Very Good), indicate that the application provides an effective and user-friendly experience. Overall,
while previous studies focused on accessibility and data presentation, Quran Break expands the scope
by linking digital well-being with religious motivation, offering a more holistic approach to Quran

engagement in the modern digital age.

Table 9. Comparing Quran Break with Previous Research

Aspect Akbar A, et al. Ridhoni I, et al. Quran Break Mobile App
Primary Voice-based Qur’an Online Qur’an application Encouraging Qur’an
Purpose reading and navigation using REST API for digital reading habits through
system. access. social media screen-time
limitation.
Main Voice command for Web-based display of App time restriction,
Features audio playback and verses, translations, and screen-time monitoring,
automatic surah or audio. verse reading and
verse search. translation, audio playback,
save and copy text.
Delivery Mobile Application Web-based. Mobile Application
Platform (Android). (Android).
Testing Voice recognition The application functioned SUS Score = 75 (Good),
Results accuracy reached properly but the testing USEQ = 87.70% (Very
90%. process was not explicitly Good).
described.
Main Optimization of Online and integrated Integration of digital time
Contribution interaction through presentation of Qur’anic management with spiritual

voice command.

data.

activity to reduce brain rot.

4.2. Research Limitations

This study has several limitations that should be noted. The sample size in the usability evaluation
was relatively small (n=18), so the findings may not fully represent the wider population. In addition,
usability testing was based solely on subjective instruments, namely the System Usability Scale (SUS)
and the USE Questionnaire (USEQ), with a three-day period of application use prior to completing the
questionnaire. Although this duration allows users to become familiar with the main features, this
evaluation does not include long-term usage data, so the results obtained represent initial impressions
and early usage experiences rather than sustained usage behavior. Finally, the coverage of the Qur'an
content depends on data from an external API, namely EQuran.id, which has the potential to cause
dependence on internet connections and data updates.

4.3. Recommendations for Future Studies

Based on the limitations identified and user feedback, several directions are recommended for
future application research and development. Future research should involve larger and more diverse
sample sizes to produce results that are more representative of a broader population. Usability testing
should also incorporate long-term usage data, rather than relying solely on short-term subjective tools
such as SUS and USEQ, so that researchers can better understand user behavior and engagement patterns
over time. Additionally, adding tutorial features can help new users navigate the application more
effectively, while options such as adjustable font size and adjustable audio playback delay will improve
accessibility and comfort according to diverse user preferences.

From a technical and design perspective, several improvements can be implemented to enhance
the user interface and user experience. The layout on devices that use a three-button navigation system
needs to be optimized so that elements below the scroll bar remain visible and accessible. Similarly,
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improving keyboard interaction behavior, where input fields remain visible automatically when the
keyboard appears, will increase ease of use, especially during the login or feedback submission process.
Finally, future development is recommended to expand the application's reach by creating an iOS
version, making Quran Break more accessible and inclusive for users on various mobile operating
systems.

In addition to these technical recommendations, this study contributes to the fields of religious
informatics and human-computer interaction (HCI) by introducing persuasive technology through
application-level blocking and spiritual diversion, as well as developing context-aware mobile systems
and digital wellbeing frameworks in faith-based applications.

5. CONCLUSION

The Quran Break mobile application was successfully developed as a digital intervention
designed to help users reduce excessive social media use and shift their attention to reading the Qur'an.
Functionally, this application monitors screen time, restricts social media access after a time limit is
reached, and encourages users to engage in spiritual activities instead. Usability testing using the System
Usability Scale (SUS) and the Usability Questionnaire (USEQ) yielded scores of 75 (Good) and 87.70%
(Very Good). Among all factors, Usefulness received a high rating of 87.78%, indicating that this
application is considered highly relevant and effective in encouraging positive behavioral change from
doom scrolling habits to engagement with the Qur'an. This means that this application can also serve as
a preventive measure against brain rot.

Although these results are promising, this study has several limitations, including a relatively
small sample size (n=18) and short-term usability testing without long-term behavioral data. Future
research should involve a larger and more diverse group of participants, as well as conduct long-term
evaluations to measure sustainable impact. Further improvements could also focus on accessibility and
interaction aspects, such as adjustable font size and better keyboard focus behavior.

Beyond its functional scope, Quran Break contributes to the fields of informatics and HCI by
applying persuasive technology through real-time behavior tracking, application-level blocking, and
faith-based digital interventions. This study develops a context-aware mobile system and digital
wellness informatics by demonstrating how technology can be designed not only to limit screen time
but also to guide user behavior toward meaningful spiritual engagement. Further research should explore
10S implementation, a six-month longitudinal evaluation, and Al-personalized Quran recommendations
to enhance adaptive and context-aware user experiences.

REFERENCES

[1] N. H. Mat Isa, N. H. Abd Aziz, M. Ishak, W. A. Mustafa, and M. N. Abd Rahman, “Quran
Mobile Application: A Structured Review,” Journal of Advanced Research in Applied Sciences
and Engineering Technology, vol. 34, no. 2, pp. 117-132, Apr. 2024, doi:
10.37934/araset.34.2.117132.

[2] M. Akrami, M. Ahrari, K. Akrami, F. Akrami, and M. Hakimi, “The Impact of Mobile
Applications on Quran Education: A Survey of Student Performance and Satisfaction,” Journal
of Digital Learning and Distance Education, vol. 2, no. 8, pp. 722-736, Feb. 2024, doi:
10.56778/jdlde.v2i6.167.

[3] S. Kemp, “Digital 2025: Indonesia,” DataReportal. Accessed: Sep. 26, 2025. [Online].
Available: https://datareportal.com/reports/digital-2025-indonesia

[4] K. A. Devi and S. K. Singh, “The hazards of excessive screen time: Impacts on physical health,
mental health, and overall well-being,” J Educ Health Promot, vol. 12, no. 1, Jan. 2023, doi:
10.4103/jehp.jehp 447 23.

[5] J. Amirthalingam and A. Khera, “Understanding Social Media Addiction: A Deep Dive,”
Cureus, Oct. 2024, doi: 10.7759/cureus.72499.

5518


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.6.6.5398

Jurnal Teknik Informatika (JUTIF) Vol. 6, No. 6, December, 2025, Page. 5503-5521

P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.6.6.5398
[6] M. Y. Sektiningtyas and H. Hafidz, “The Role of Islamic Religious Education Teachers in

(8]

[9]

[10]

[17]

[18]

(23]

[24]

Preventing Brain Rot Through Character Education at SMP Negeri 1 Manyaran,” Electronic
Journal of Education, Social Economics and Technology, vol. 6, no. 1, pp. 265-270, Apr. 2025,
doi: 10.33122/ejeset.v6il.617.

A. 1. Ozpenge, “BRAIN ROT: OVERCONSUMPTION OF ONLINE CONTENT (AN ESSAY
ON THE PUBLICNESS SOCIAL MEDIA),” Journal of Business Innovation and Governance,
vol. 7, no. 2, pp. 48—60, 2024, doi: https://doi.org/10.54472/jobig.1605072.

S. A. Satici, E. Gocet Tekin, M. E. Deniz, and B. Satici, “Doomscrolling Scale: its Association
with Personality Traits, Psychological Distress, Social Media Use, and Wellbeing,” Appl Res
Qual Life, vol. 18, no. 2, pp. 833-847, Apr. 2023, doi: 10.1007/s11482-022-10110-7.

A.M.F. Yousef, A. Alshamy, A. Tlili, and A. H. S. Metwally, “Demystifying the New Dilemma
of Brain Rot in the Digital Era: A Review,” Mar. 01, 2025, Multidisciplinary Digital Publishing
Institute (MDPI). doi: 10.3390/brainsci15030283.

Newport Institute, “Brain Rot: The Impact on Young Adult Mental Health,” Newport Institute.
Accessed: Sep. 28, 2025. [Online]. Available: https://www.newportinstitute.com/resources/co-
occurring-disorders/brain-rot/

L. Fortunato, G. Lo Coco, A. Teti, R. C. Bonfanti, and L. Salerno, “Time Spent on Mobile Apps
Matters: A Latent Class Analysis of Patterns of Smartphone Use among Adolescents,” Int J
Environ Res Public Health, vol. 20, no. 15, Aug. 2023, doi: 10.3390/ijerph20156439.

E. V. Rodrigues, “Doomscrolling — threat to Mental Health and Well-being: A Review,” Int J
Nurs Res, vol. 08, no. 04, pp. 127-130, 2022, doi: 10.31690/ijnr.2022.v08104.002.

M. Akrami et al., “The Impact of Mobile Applications on Quran Education: A Survey of Student
Performance and Satisfaction,” Studies in Media, Journalism, and Communications, pp. 22-32,
2023, doi: 10.32996/smijc.

L. Dweirj, “The Qur’an: An Oral Transmitted Tradition Forming Muslims Habitus,” Religions
(Basel), vol. 14, no. 12, Dec. 2023, doi: 10.3390/rel14121531.

M. Kabir, M. R. Kabir, and R. S. Islam, “Islamic Lifestyle Applications: Meeting the Spiritual
Needs of Modern Muslims,” arXiv preprint arXiv:2402.02061, vol. 2657, 2024, doi:
https://doi.org/10.48550/arXiv.2402.02061.

M. Y. A. Akbari, Kusaeri, Y. A. Bakar, and E. F. Rusydiyah, “Typology and Effectiveness of
Al-Quran Memorization Applications,” Tafkir: Interdisciplinary Journal of Islamic Education,
vol. 5, no. 4, pp. 584-597, Oct. 2024, doi: 10.31538/tijie.v5i4.1158.

K. Fian, Moh. Roqib, S. Nawawi, I. Alfi, and E. Rifani, “Brain Rot in the Digital Era: Reflecting
on Religious Moderation in Combating Radicalism,” 2025, pp. 148—172. doi: 10.2991/978-2-
38476-464-8 12.

N. M. Thomas, S. G. Choudhari, A. M. Gaidhane, and Z. Quazi Syed, “‘Digital Wellbeing’: The
Need of the Hour in Today’s Digitalized and Technology Driven World!,” Cureus, Aug. 2022,
doi: 10.7759/cureus.27743.

K. Widdicks, “When the Good Turns Ugly: Speculating Next Steps for Digital Wellbeing Tools,”
in ACM International Conference Proceeding Series, Association for Computing Machinery,
Oct. 2020. doi: 10.1145/3419249.3420117.

M. M. P. Vanden Abeele, “Digital Wellbeing as a Dynamic Construct,” Communication Theory,
vol. 31, no. 4, pp. 932-955, Nov. 2021, doi: 10.1093/ct/qtaa024.

C. A. Dekker and S. E. Baumgartner, “Is life brighter when your phone is not? The efficacy of a
grayscale smartphone intervention addressing digital well-being,” Mob Media Commun, vol. 12,
no. 3, pp. 688—708, Sep. 2024, doi: 10.1177/20501579231212062.

A. Akbar, Shofiyah, N. Hayatin, and I. Nuryasin, “Pengembangan Aplikasi Asisten Pintar
Pembuka Al Qur’an 30 Juz dengan Perintah Voice Command,” Jurnal RESTI, vol. 5, no. 5, pp.
1008-1015, Oct. 2021, doi: 10.29207/resti.v5i5.3541.

I. W. Ridhoni, M. Sholeh, and U. J. Basuki, “Pengembangan Aplikasi Alquran Online Dengan
Memanfaatkan REST APIL,” JURNAL DEVICE, vol. 12, no. 2, pp. 51-59, Nov. 2022, doi:
10.32699/device.v12i2.2861.

N. Anjum, M. M. Hasan, N. Jahan, S. I. Ahamed, A. Garefino, and N. Sakib, “Early Digital
Engagement Among Younger Children and the Transformation of Parenting in the Digital Age

5519


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.6.6.5398

Jurnal Teknik Informatika (JUTIF) Vol. 6, No. 6, December, 2025, Page. 5503-5521
P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.6.6.5398

(28]

[29]

[30]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

From an mHealth Perspective: Scoping Review,” JMIR Pediatr Parent, vol. 8, 2025, doi:
10.2196/60355.

P. Weichbroth, “Usability Testing of Mobile Applications: A Methodological Framework,”
Applied Sciences (Switzerland), vol. 14, no. 5, Mar. 2024, doi: 10.3390/app14051792.

E. W.P. P. Taufani and U. Zaky, “SERAYA: A Mobile App for Mental Health with Personalized
Self-Healing Recommendations Based on Psychological Assessment,” Jurnal Teknokes, vol. 18,
no. 3, pp. 182-197, Sep. 2025, doi: 10.35882/teknokes.v18i3.108.

A. Susilawati, A. S. M. Al Obaidi, A. Abduh, F. S. Irwansyah, and A. B. D. Nandiyanto, “How
to do research methodology: From Literature Review, Bibliometric, Step-by-step Research
Stages, to Practical Examples in Science and Engineering Education,” Indonesian Journal of
Science and Technology, vol. 10, no. 1, pp. 1-40, Apr. 2025, doi: 10.17509/ijost.v10i1.78637.
R. Muhammad, M. 1. Ardimansyah, and Y. Wahyuningsih, “Mobile Applications for Self-
Handle of Pornography Addiction,” Jurnal Nasional Pendidikan Teknik Informatika
(JANAPATI), vol. 13, no. 1, pp. 180-191, Mar. 2024, doi: 10.23887/janapati.v1311.71488.

U. A. Ahmad et al., “Water Meter Reading Application System Development Using Image
Processing: A Case Study from Sindangsari Village Water Services,” JURNAL INFOTEL, vol.
16, no. 1, pp. 186—198, Feb. 2024, doi: 10.20895/infotel.v16i1.1074.

I. G. M. N. Desnanjaya, I. K. B. Sandika, I. B. G. Sarasvananda, P. W. Aditama, and I. K. A. G.
Wiguna, “Usability Testing on The Mobile Gras (Green Trash System) Application Using The
Usability Scale System Method,” Jurnal Nasional Pendidikan Teknik Informatika (JANAPATI),
vol. 12, no. 3, pp. 451460, Dec. 2023, doi: 10.23887/janapati.v12i3.68930

H. Sakina, E. W. Hidayat, and M. A. K. Anshary, “Mengukur Tingkat Usability Aplikasi E-
Learning MTSN Kota Tasikmalaya Menggunakan Metode Use Questionnaire,” BITNET Jurnal
Pendidikan Teknologi Informasi, vol. 9, no. 1, pp. 15-25, May 2024, doi:
10.33084/bitnet.v9i1.7047.

R. Suharsih, R. Febriani, and S. Triputra, “Usability of Jawara Sains Mobile Learning
Application Using System Usability Scale (SUS),” Jurnal Online Informatika, vol. 6, no. 1, pp.
41-52, Jun. 2021, doi: 10.15575/join.v6i1.700.

Y. A. Susetyo, H. A. Parhusip, and S. Trihandaru, “Development of Staff Evaluation Software
Based on Association Matrix Methods and Data Mining Using the Streamlit Framework,”
JUITA: Jurnal Informatika, wvol. 12, no. 2, pp. 255-266, Nov. 2024, doi:
10.30595/juita.v12i2.23300.

R. Daud Mahande, F. Asma Darmawan, and M. Ayat Hidayat, “Customization And Usability
Testing Auto Essay File Grading Lms Based Metacognitive Assessment In Engineering
Faculty,” Jurnal Teknik Informatika (JUTIF), vol. 3, no. 2, pp. 201-209, Apr. 2022, doi:
10.20884/1 jutif.2022.3.2.118.

R. G. Fernanda, E. Suryadi, and S. Ali M, “Pengukuran Usability Aplikasi Zoom Meeting
Sebagai Media E-Learning Menggunakan Use Questionnaire,” Jurnal Konseling Pendidikan
Islam, vol. 3, no. 1, pp. 276287, Jan. 2022, doi: 10.32806/jkpi.v3il.24.

R. Ervani, “Developing the Integrated Control Systems Media for Enhancing the Electrification
Competency of Electric Railway Drive,” Elinvo (Electronics, Informatics, and Vocational
Education), vol. 10, no. 1, pp. 13-29, Jul. 2025, doi: 10.21831/elinvo.v8i2.

A. A. 1. C. Dewiyani and R. Fadila, “Uji Validitas dan Reliabilitas Kuesioner Pengetahuan
Masyarakat Tentang Program JKN,” Jurnal Kesehatan Qamarul Huda, vol. 11, no. 1, pp. 307—
315, Jun. 2023, doi: 10.37824/jkqh.v11i1.2023.462.

Y. Indrihapsari, M. I. Luthfi, S. A. Ardy, and A. J. K. Shittu, “Analyzing the Impact of Academic
and Financial Factors on the Employment Prosperity of Engineering Graduates: A Case Study
from Universitas Negeri Yogyakarta,” Elinvo (Electronics, Informatics, and Vocational
Education), vol. 9, no. 2, pp. 197-207, Oct. 2024, doi: 10.21831/elinvo.v9i2.77111.

R. Hidayat, M. F. Asnawi, and S. Rohman, “Analisis Usability Dengan Metode Use
Questionnaire Pada Aplikasi MyIndihome,” Journal of Economic, Business and Engineering
(JEBE), vol. 3, no. 1, pp. 168—173, Oct. 2021, doi: 10.32500/jebe.v3i1.2155

A. N. M. Nasution, R. Munadi, and S. Sussi, “Design and Implementation of Smart Parking
System Using Location-Based Service and Gamification Based On Internet Of Things,”

5520


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.6.6.5398

Jurnal Teknik Informatika (JUTIF) Vol. 6, No. 6, December, 2025, Page. 5503-5521
P-ISSN: 2723-3863 https://jutif.if.unsoed.ac.id
E-ISSN: 2723-3871 DOI: https://doi.org/10.52436/1.jutif.6.6.5398

JURNAL INFOTEL, vol. 13, no. 2, pp. 63-75, May 2021, doi: 10.20895/infotel.v13i2.654.
[41] J. Golzar, S. Noor, and O. Tajik, “Convenience Sampling,” IJELS, vol. 1, no. 2, pp. 72-77, Dec.
2022, doi: 10.22034/ijels.2022.162981.
[42] A.Ibrahim, A. F. Oklilas, and H. Novianti, “Design and Implementation of a Social CRM-Based
Website Framework for Enhanced Information Services,” Jurnal Teknik Informatika (JUTIF),
vol. 6, no. 2, pp. 1041-1056, May 2025, doi: 10.52436/1 jutif.2025.6.2.4660.

5521


https://jutif.if.unsoed.ac.id/
https://doi.org/10.52436/1.jutif.6.6.5398

