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Abstract

Emergency response in Batam City, an area with high urban mobility and dynamics, is often hampered
by slow reporting mechanisms. Residents must contact different numbers for each service in different
areas, such as the fire department, ambulance, or police, causing confusion and wasting valuable time,
especially in panic situations. The absence of an integrated system specifically creates significant
inefficiencies in emergency service response. This study aims to design and develop an integrated mobile
application that serves as a tool to accelerate the reporting and handling of emergency conditions and
public utility services in Batam City. The methodology used combines the Design Thinking approach,
which ensures that solutions are designed based on the real needs and experiences of users, with the Agile
Scrum method, which allows for a flexible and iterative development process. This research successfully
produced a functional application that was then comprehensively tested involving 53 participants,
predominantly comprising digital-native residents of Batam City. Functionality testing confirmed the
system's validity through Black Box testing, ensuring all core features operated according to technical
specifications without errors. To measure usability, a System Usability Scale (SUS) test was conducted,
resulting in an exceptional score of 88.82. This score, which places the application in the “Excellent”
category, combined with consistent performance metrics, demonstrates the system's reliability in
delivering an intuitive user experience. The main conclusion is that the developed application has proven
to be highly viable, functional, and well-received by users. This application shows significant potential
as an effective tool for improving the speed and efficiency of emergency service responses, and could
serve as a model technological solution for public service integration in the City of Batam.
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1. Introduction

The rapid increase in population and economic activity in Batam City has created complex challenges,
demanding responsive public services [1]. This growth escalates traffic accident risks [2] and
unemployment-driven crime rates [3][4], consistent with local statistical correlations [5]. To address this,
the government currently relies on a centralized telephone-based emergency service [6]. However, this
conventional system is hampered by operational constraints, such as communication line congestion and
the lack of immediate access to the nearest emergency unit's contact information [7]. The manual process
of identifying the closest service provider often leads to critical delays, creating a significant disparity
between the public's need for immediate aid and the system's actual response capability. This gap highlights
the urgency for technological intervention, where mobile applications offer transformative potential for the
local emergency ecosystem [8][9].

Currently, the reliance on conventional telephone lines presents significant limitations, particularly
during panic situations where users struggle to recall specific numbers or identify which facility is closest
to their location. While generic mapping applications exist, they often fail to account for the specific local
context of Batam, suffering from outdated databases. Crucially, existing literature and prior developments
have predominantly focused on single-domain solutions, creating separate applications for medical, fire, or
police services which results in a fragmented user experience. This research addresses this limitation by
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offering a novel contribution: an integrated ecosystem that consolidates these services into a single
platform, developed using Design Thinking and Agile Scrum methodologies applied specifically to the
Batam City context. This dual-method approach ensures the solution is not only technically robust but also
rigorously designed to minimize cognitive load, creating a tool uniquely tailored to local infrastructure
challenges.

However, developing an effective application, especially one for an important function like emergency
services, requires more than just technical functionality. The quality of a digital platform's user interface
(UI) and user experience (UX) is a fundamental factor that determines its adoption and effectiveness. A
carefully designed UI/UX ensures the application can be easily and intuitively operated by all users, even
in conditions of panic or high stress [10]. This user-centric focus is critical, overlooking specific design
challenges and user requirements is the primary reason why many emergency applications fail to be adopted
effectively User-friendly design has been proven to significantly influence perception and trust,
significantly, ultimately affecting the effectiveness of a digital platform [11] [12]. To achieve superior
UI/UX quality that is truly user-centered, this study employs Design Thinking and Agile Scrum
methodologies. These methodologies were chosen for their ability to facilitate the creation of solutions that
address real community needs and problems[13] [14]. Design Thinking emphasizes empathy by actively
involving potential users in the earliest planning stages[15] [16]. It also requires careful consideration of
the social and cultural factors within Batam's heterogeneous community to ensure the developed solutions
are widely accepted and used [17].

Next, to translate the results of the design phase into agile, adaptive product development, we will
integrate the Scrum methodology. Combining Design Thinking, which focuses on user understanding and
solution innovation, with Scrum, which emphasizes iterative and flexible development, creates a solid
framework. This user-centric approach is critical, as research by Sama et al. [18] demonstrates that user
perception significantly influences the actual utilization of technology Complementing this, the adoption
of Scrum is supported by Sama and Darvin [19], whose research confirms that this model provides a highly
structured framework that ensures all functional requirements are systematically implemented. This
framework ensures that the final product is on target, developed efficiently, and able to adapt to changing
needs. Therefore, this study aim to design and develop a mobile application prototype that can effectively
address the limitations of traditional emergency services. The goal is to create an integrated platform that
offers quick and efficient access to various utility and emergency services for the people of Batam City,
using Design Thinking and Agile Scrum methodologies to ensure UI/UX excellence. This combined
methodology will ensure that the resulting application is technologically advanced, inclusive, easy to use,
and widely adoptable, thereby improving the quality and speed of the emergency response system in Batam
City.

2. Methods

This research employs Design Thinking for the design process and Agile Scrum for development. Initial
planning began with data collection through interviews with five informants selected via purposive
sampling. This sample size was chosen based on the principle of data saturation, where five representative
users are considered sufficient to uncover the majority of core problems and needs. To ensure validity and
reliability, the data collection process used a structured interview guide to maintain consistency, and the
findings were verified by cross-referencing them with user behavior patterns in emergency situations.. Next,
the problems that would form the basis of development were identified, and the application's features were
determined. Using the collected data, the research entered the user interface prototyping stage in the form
of a high-fidelity wireframe design. This design aims to describe the basic structure and layout of interface
elements. The design will then be tested on 30 respondents with emergency experience to measure the
success rate of the user interface (UI) from the user's perspective. After that, the project will proceed to the
application development phase. This phase uses the Agile Scrum framework, which allows for a flexible,
collaborative, and iterative development process. Finally, testing will be carried out by collecting
quantitative data through the System Usability Scale (SUS) questionnaire. This questionnaire aims to
evaluate important aspects such as the application's effectiveness, usability, and ease of use.
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Figure 1. Research Methodology
Design Thinking

Design Thinking is a human-centric problem-solving method, as it can create innovative solutions by
deeply understanding user needs, challenging assumptions, and redefining problems. This method includes
processes such as Empathize, Define, Ideate, Prototype, and Test.

a.

Empathize

In this phase, we identified user problems and needs by interviewing five individuals with
emergency experience. The attached figure displays the resulting empathy map, where these
insights have been synthesized to guide the user interface design process
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Figure 2. Empathy Map
Define
Define Through this stage, the interview findings and thematic analysis were transformed into a
comprehensive list of requirements. These requirements highlight the core issues identified during
the empathy phase and represent the critical functional needs of potential users. The key
requirements derived are:
e Quick Access Panic Button: A prominent, single-touch interface for instant reporting,
eliminating the need to search for contacts manually.
e Integrated Services: A unified platform consolidating ambulance, police, and fire services into
a single access point.
e  Smart Routing: Calls must automatically connect to the nearest physical emergency post rather
than a central operator to minimize response time.
e GPS Auto-Detection: Real-time location tracking to immediately transmit coordinates,
replacing inaccurate verbal descriptions.
e Minimalist Ul: A simplified, intuitive design specifically optimized for users experiencing
high-stress cognitive load.
Ideate
This stage determines which features to create based on the list of requirements. Then, map out the
application framework based on the stages that potential users will go through. This mapping is
done using a sitemap.
Prototyping
This stage involves creating prototypes from the data we obtained in the Ideate Stage. These
prototypes are high-fidelity wireframes of the application.
Testing
This testing phase uses usability testing instruments to evaluate the effectiveness and ease of use of
the prototype. The usability testing questionnaire will be administered to 30 respondents with
experience in emergency situations.
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Following the design phase, the application development proceeded using the Agile Scrum framework.
This methodology was selected to enable iterative delivery and rapid adaptation to changes. The
development process was executed over four sprints, with a fixed duration of two weeks (14 days) per
sprint. To ensure efficient workflow management, the research team was organized into specific Scrum
roles: the Product Owner, responsible for prioritizing features based on the Design Thinking findings; the
Scrum Master, tasked with facilitating the process and removing obstacles; and the Development Team,
responsible for the technical implementation and coding of the prototype. The Scrum cycle consists of the
following stages, the first step in implementing Agile Scrum is to compile a product backlog. This backlog
is a prioritized list of all the features and functionalities required by the system. The requirements are
collected and formulated as User Stories (US) to help understand their value from the user's perspective.
Then, they are broken down into Backlog Items (PBI) that are ready to be worked on.

Table 1. Identified User Needs

Id

User Story

US1

US2
US3

Us4

USsS

UsS6

US7

As a user, [ want to be able to easily and quickly access
emergency contact information so that I can immediately
contact the relevant parties in the event of an emergency
As auser, [ want to enable my location so that the app can
display the nearest agency contacts

As a user, | want to see a complete list of agency contacts
so that I still have alternatives to contact if the nearest
agency cannot be reached

As auser, [ want to search and filter the list of agencies so
that I can find the contact I need more quickly

As a user, I want to see detailed information about an
institution, including its location on a map and all
available contact numbers, so that I can choose the most
effective way to contact it

As a user, I want to access emergency response
information and guidelines so that I know what initial
steps to take before help arrives

As a user, I would like to have the option to create an
account and log in to the app so that I can save my
personal preferences

To visualize user interactions with the application's main functionality, we utilize a Use Case Diagram,
as illustrated in Figure 2. This diagram effectively represents the functional requirements identified in the

User Stories.

Emergancy and Uity Mobile Application

Figure 3. User Interaction Use Case Diagram

Table 2. Prioritized Product Backlog Items

Id

Backlog Item

PB1
PB2
PB3
PB4
PB5
PB6
PB7

Home (Quick access to emergency contacts)
Location & nearest agency

Complete list of agency contacts
Search & filter agencies

Agency details

Information & guidance
Authentication (login & register)
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After the Product Backlog (PBI) has been defined and prioritized, the next stage is Sprint Planning.
During this stage, the team establishes specific objectives, or Sprint Goals, and selects which PBIs will be
worked on during a single Sprint cycle. Each selected PBI is then broken down into smaller technical tasks
to ensure timely completion.

Table 3. Application Development Sprint Plan

Sprin Sprint Goal PBI
t

Sprint Providing quick access to emergency PBI1,
1 contacts and nearby agencies PB2

Sprint Provides a complete list of emergency PB3,
2 contacts as well as search and filter PB4

features

Sprint Providing agency details and emergency PBS,
3 guidance information PB6

Sprint Improving the user experience PB7
4

Once planning is complete, development begins with a Sprint, which is a core work cycle of fixed
duration (for example, two weeks). During this period, the team focuses entirely on developing the chosen
Product Backlog Items (PBIs). Each feature must meet the team's Definition of Done (DoD) criteria before
it can be reviewed. To maintain coordination and overcome obstacles, the team holds a Daily Scrum. This
is a short meeting where each member provides a functional update: what was completed yesterday, what
will be worked on today, and what obstacles are being faced. Once the Sprint work is complete, the team
conducts a Sprint Review. During this review, the team demonstrates the functioning features to the product
owner and stakeholders to obtain feedback. This feedback is used to adjust the priorities of the next product
backlog. Finally, the team holds a Sprint Retrospective, which is an internal reflection session designed to
identify what went well and what can be improved in terms of the work process. The results of this session
are implemented as improvement measures in the next sprint.

2.3. System Testing Method

Testing is conducted to ensure the application meets both user expectations and technical reliability
standards. This research employs a comprehensive testing strategy, covering three key aspects: usability,
performance, and accuracy. First, usability testing is measured using the System Usability Scale (SUS)
method. To ensure the application's reliability and effectiveness, a comprehensive testing strategy was
employed, covering usability, performance, and accuracy. The usability testing involved 30 participants,
primarily Batam residents aged 18-45, who operated the application on their personal Android devices to
simulate a natural usage environment. Before completing the System Usability Scale (SUS) questionnaire,
participants were required to execute specific task scenarios, identifying the nearest emergency unit based on
their real-time location and retrieving facility details. In addition to subjective usability, technical performance
was evaluated by measuring the Average Response Time (ART) for data retrieval, while location accuracy
was validated by comparing the application’s calculated distance against standard mapping services (Google
Maps) to verify the correctness of the nearest-location sorting algorithm. After that, participants will be asked
to answer a set of questions using a Likert scale ranging from 1 to 5. Refer to Table 4 for details.

Table 4. Questionnaires Statements

No Statements

I think I will use this app often
I find this application too complicated to use

1
2
3 I find this application easy to use
4

I need help from someone else or a technician to
be able to use this application

5 I feel that the various functions in this
application are well integrated

6 I feel there are too many inconsistencies in this
application

7 I feel that others will quickly understand how to
use this application

8 I find this application very confusing to use

9 I feel confident using this application

10 I need to learn a lot before I can use this

application
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The results will be analyzed using the System Usability Scale (SUS) method, based on Formula 1 and
the conclusions drawn from Figure 3.

n n
[ Z X;—1]+ z 5—x;| =SUS Score €))
i=odd i=even

For odd questions, X is reduced by 1. For even questions, X is reduced by the value given by the
respondent. The respondent's value is subtracted from 5. Then, the sum is multiplied by 2.5 to obtain the
final score.
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Figure 4. System Usability Scale (SUS)

Second, Performance Testing is conducted by measuring the Average Response Time (ART). This test
aims to determine the system's speed in retrieving data from the server. The measurement focuses on the
latency between the user’s input and the application displaying the nearest emergency unit information. A low
response time is critical for an emergency application to ensure rapid assistance.

Third, Accuracy Testing focuses on the reliability of the location-based service algorithms. This test
compares the distance calculated by the application against the actual distance provided by standard mapping
services (Google Maps). The goal is to verify that the system correctly identifies and sorts the nearest police
stations or hospitals based on the user's real-time coordinates, ensuring the suggested emergency unit is
genuinely the closest option available.

3. Result and Discussion
This section presents the results of designing and developing an emergency mobile application for Batam
City, utilizing an integration of Design Thinking and Agile Scrum methodologies. The discussion is structured
systematically, progressing from initial planning and feature implementation to final validation through
usability (SUS), performance, and location accuracy testing to ensure system reliability.
3.1. Initial Planning
During the initial planning stage, we applied a user-centered Design Thinking methodology through
three initial stages:
a. Emphatize
Insights from the interviews were used to support the research and guide the user interface design,
summarized in an empathy map as shown in Table 5.
b. Define
At this stage, we analyze the insights from the Empathy Map to determine the root cause of the problem.
The results are then compiled into a list of requirements, as shown in Table 6.
c. Ideate
To visualize this framework, we use a sitemap that outlines the hierarchy and relationships between
pages in the user interface (UI) design.
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Figure 5. Framework Sitemap

3.2. User Interface Prototyping

Continuing the design process, the concept is realized as a high-fidelity prototype, which is then
validated through testing sessions. These sessions evaluate the usability of the design by directly involving
potential users.



45

a. Prototype

The prototype emphasizes accessibility and functionality in emergency situations. The main page
features quick-access buttons for immediate contact with nearby emergency services. The Contact section
centralizes essential numbers, and the Information page provides first aid guidelines. The Profile section
enables users to manage their personal information.

n s

Figure 6. User Interface Proto_type

S

b. Testing

Based on calculations from data collected from 30 respondents, the final results indicate an average
System Usability Scale (SUS) score of 2,440. This yields an average SUS score of 81.33. According to the
SUS scale, a score of 81.33 falls into the Grade A category, classified as "Excellent." These results
demonstrate that the designed user interface (UI) prototype is highly usable. Users generally found the
system to be easy to use, consistent, and straightforward.

3.3. Development Phase

Based on the results of the design and development of the prototype shown in Figure 6, the application
was developed using the TypeScript programming language with the React Native library and Visual Studio
Code as the IDE. The implementation of Agile Scrum allowed the development team to rapidly adapt to user
feedback gathered during the Sprint Review phases. A significant iteration occurred between Sprint 1 and
Sprint 2 regarding the core "Panic Button" interface. Initial testing revealed critical usability issues: users
reported that the button size was too small, the color scheme lacked urgency (not prominent enough), and the
button placement was confusing to locate quickly. Addressing this, the Product Backlog was immediately
refined. In the subsequent sprint, the team prioritized redesigning the interface by enlarging the button,
applying a high-contrast color to enhance visibility, and repositioning it to a more intuitive area of the screen.
This adaptive process ensured that the final design was optimized for accessibility and speed, directly
responding to real-world user needs. On the main page, users will immediately see a quick access
menu.

Figure 7. Quick access screen

As shown in Figure 6, the quick access menu is displayed in the form of as several menu cards. By
default, this menu displays emergency numbers for nearby agencies based on the user's current location.



46

User ing the »| App get user current App send user
quick access menu ] location location to server
Ap?):r:::fma hased Server send resp Server counting the

. back to the app distance
calculation

Figure 8. Quick access flowchart

In addition to the quick access menu, users can access a complete list of agencies, which available
categories can filter. The list is sorted by the location closest to the user.
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Figure 9. Contact list screen

Users can access guides and information on the information page, which provides tips and practical
guides for first aid in case of an accident. They can also register an account on their profile page.

SEa@m omw sEa@

Informasi

Figure 10. Information & profile screen

Functional validation of the system is performed through black box testing. This type of testing verifies
that the application's output matches the expected results for each usage scenario, as outlined in Table 7.

Table 7. Black Box Testing

Test Case Expected Results Results
Access the main Quick access buttons appear Valid
menu and emergency and can be pressed
contacts
Activate user location Nearby agencies appear based Valid

on the user's location
View the contact list The agency list appears, and Valid
and perform a search the search results are accurate
Open agency details Complete information and the Valid
list of numbers appear
Access emergency Emergency guides appear Valid
information & with relevant content
guidance
Login or register a Users can login or register Valid

user account
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3.4. System Testing

a. Usability Testing Result

After the development phase, a usability assessment was conducted involving 53 participants who were
provided with a demonstration video and the application installation file (APK). Based on the collected
responses, the application achieved a System Usability Scale (SUS) score of 88.82%, indicating an
"Excellent" level of usability. This high achievement can be attributed to several influencing factors,
particularly user characteristics; the majority of participants were "digital natives" aged 18-45 with high
Android familiarity, which, combined with the simplified Design Thinking-based Ul, minimized the
learning curve. Furthermore, as local Batam residents directly affected by the limitations of the current
manual system, their high "Perceived Usefulness" likely contributed positively to the satisfaction score.

In terms of comparative assessment, this high usability score distinguishes the application from generic
mapping services (e.g., Google Maps) often used as a fallback for finding emergency locations. While
generic apps offer vast data, they impose a high cognitive load—requiring users to type keywords, filter
results, and visually interpret complex maps. In contrast, the 88.82% SUS score validates the effectiveness
of the proposed "One-Tap" design strategy. By stripping away non-essential features and automating the
"nearest location" sorting, this application significantly reduces the mental effort required, offering a
superior user experience for high-stress emergency contexts compared to the multi-step navigation required
by standard map applications.

Furthermore, this study offers a distinct perspective when compared to similar emergency application
research conducted in other developing cities. While previous studies often prioritize backend optimization,
such as the implementation of complex pathfinding algorithms for traffic routing, this research places
greater emphasis on the Human-Computer Interaction (HCI) aspect through Design Thinking. Our findings
suggest that in cities like Batam, where centralized command center infrastructures are less integrated than
in capital regions, the primary user pain point is not merely route efficiency, but the accessibility and
verification of information. By shifting the focus from algorithmic complexity to usability this research
demonstrates that a simplified "One-Tap" interface is more effective for local adoption than feature-heavy
systems often proposed in other metropolitan contexts

b. Performance Testing Result

Performance testing was conducted to measure the latency of the application in retrieving the nearest
police station or hospital data. The test was performed using two connection types: Wi-Fi and 4G Mobile
Data, with 10 trials for each scenario. The results are presented in Table 8.

Table 8. Average Response Time Testing

Network Type Average Latency (ms) Status
Wifi 845 ms (0.84 s Fast
Connection
4G Mobile Data 1,250 ms (1.25 s) Acceptable
Average 1,047 ms (1.04 s) Pass

As shown in Table 8, the average response time is approximately 1.04 seconds. According to standard
mobile app performance metrics, a response time under 2 seconds is considered optimal for keeping user
attention. In an emergency context, this speed ensures that users can access vital information almost
instantly without significant delay.

c. Location Accuracy Result

To ensure the reliability of the location-based feature, accuracy testing was conducted by comparing
the distance calculated by the application against the actual distance measured via Google Maps. The test
was performed from three random user locations in Batam City. The results are shown in Table 9.

Table 9. Location Accuracy & Validation

User Location Target App Google Deviatio Result
Facility Distance Maps n
(km) (km)

Batam Centre RS Awal 2.15 km 2.15 km 0 km Accur
Bros ate

Nagoya Hill Polsek 1.20 km 1.22 km 0.02 km Accur
Lubuk Baja ate

Sekupang Port RSBP 3.50 km 3.50 km 0 km Accur

Batam ate
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The data in Table 9 demonstrates that the application has a very high accuracy rate with a negligible
deviation (less than 20 meters). This confirms that the algorithm used to calculate distance and sort the
nearest emergency units works correctly, ensuring users are always directed to the closest possible help.

3.5. Discussion

Interpretation of Usability Results based on Theory The System Usability Scale (SUS) score of 88.82
achieved in this study is not merely a quantitative metric but significantly reflects the theoretical quality of
the interface. According to the interpretative ranges established by [20], this score positions the application
in the "Excellent" category and corresponds to a "Grade A" scale, approaching the "Best Imaginable"
standard. From a usability theory perspective, this high score validates that the "One-Tap" interface design
successfully minimizes cognitive load. In the context of Human-Computer Interaction (HCI) for emergency
systems, minimizing cognitive load is critical because users in panic situations experience a reduction in
working memory capacity. The score indicates that the application meets the criteria for high "Learnability"
and "Efficiency" (ISO 9241-11), meaning users can operate the system intuitively without a steep learning
curve, which is the primary requirement for any life-saving technology.

Technical Reliability and Performance Complementing the usability findings, the technical
performance test yielded an Average Response Time (ART) of 1.04 seconds. This result aligns with the "3-
Second Rule" in web and mobile usability theory, which dictates that system feedback must occur instantly
to maintain user flow and trust. The combination of an "Excellent" usability score and rapid technical
response confirms that the application is not only easy to use but also robust enough to handle time-sensitive
requests.

Practical Implications for the Batam City Government The findings of this study offer significant
practical implications for the Batam City Government and related policymakers. Currently, emergency
services in Batam are fragmented. The validated success of this integrated prototype suggests that the local
government should consider shifting from a multi-channel manual reporting system to a unified digital
ecosystem. Adopting this technology would support the "Batam Smart City" initiative by digitizing public
safety infrastructure. Practically, implementing this system would allow responders (Police, Ambulance,
Fire Dept) to bypass the time-consuming process of verbal location verification. This reduction in
administrative time directly improves the "Golden Hour" response capability—the critical window where
prompt medical or security intervention has the highest impact on saving lives. Therefore, this application
serves as a feasible model for modernizing regional emergency management systems.

4. Conclusion

Research into the design and development of emergency and utility mobile applications for the City of
Batam has successfully produced a prototype that is highly feasible and acceptable to users. The integration
of Design Thinking and Agile Scrum methodologies facilitated the creation of solutions centered on real user
needs, specifically addressing the demand for speed and ease of access in emergency situations. The
application's acceptance was validated through the System Usability Scale (SUS) test, yielding a score of
88.82% ("Excellent"). Complementing this high usability, the technical assessment demonstrated system
reliability with an Average Response Time (ART) of 1.04 seconds and precise location accuracy with
negligible deviation. These results indicate that the developed application is not only functional but also a
valid, reliable tool with great potential to improve the effectiveness of emergency response services in Batam
City. Explicitly, these findings advocate for a policy shift within the Batam City Government to transition
from fragmented manual reporting to a unified digital ecosystem, thereby directly supporting the
operationalization of the 'Batam Smart City' roadmap.

However, while this research successfully validates the application's feasibility, it is important to
acknowledge certain limitations. The usability testing was conducted with a sample of 53 participants,
predominantly consisting of tech-savvy individuals in the productive age range. Consequently, these results
may not fully represent the experience of elderly users or those with limited digital literacy. To address this
and further enhance the system's effectiveness, future development should expand the demographic scope of
testing and integrate features such as live maps and a direct communication module. These additions would
allow real-time interaction between users and responders, providing immediate reassurance and critical
situational updates.

5. Acknowledgement

The authors would like to express their sincere gratitude to Universitas Internasional Batam for the
support and facilities provided during this research. We also extend our appreciation to all 30 participants
who contributed their time and valuable feedback during the usability testing and validation phases. Their
insights were instrumental in the development of this application.



49

References

J. Justyanita, S. Septiana, B. Septiawant, and M. Thai, “Analisis Pendapatan Kota Batam Tahun 2018
- 2020 Melalui APBD dan PDRB,” Jurnal Sosial Teknologi, vol. 1, no. 5, pp. 428-436, May 2021,
doi: 10.59188/jurnalsostech.v1i5.101.

F. Ostermeijer, H. R. A. Koster, J. van Ommeren, and V. M. Nielsen, “Automobiles and urban
density,” J. Econ. Geogr., vol. 22, no. 5, pp. 1073—-1095, Sep. 2022, doi: 10.1093/jeg/1bab047.

D. Akika Yuzani, L. Fajri Deswina, M. 1. H, and Suryadi, “Pengaruh Faktor Sosial Ekonomi terhadap
Tingkat Kriminalitas: Analisis di Kota Tanjungpinang,” Jurnal IImu Hukum, vol. 1, no. 4, pp. 165—
173, 2024, doi: 10.62017/syariah.

R. Muhammad Sabiq and N. C. Apsari, “DAMPAK PENGANGGURAN TERHADAP TINDAKAN
KRIMINAL DITINJAU DARI PERSPEKTIF KONFLIK,” Jurnal Kolaborasi Resolusi Konflik, vol.
3, pp. 51-64, 2021, Accessed: Dec. 01, 2024. [Online]. Available:
https://jurnal.unpad.ac.id/jkrk/article/view/31973

J. P. Schleimer et al., “Unemployment and Crime in US Cities During the Coronavirus Pandemic,”
Journal of Urban Health, vol. 99, no. 1, pp. 82-91, Feb. 2022, doi: 10.1007/s11524-021-00605-3.
O. P. Ferynda and E. H. Fanida, “STANDAR PELAYANAN TANGGAP DARURAT BENCANA
MELALUI COMMAND CENTER 112 DI BADAN PENANGGULANGAN BENCANA DAERAH
KOTA SURABAYA,” Publika., vol. 11, no. 3, pp. 2035-2050, 2023.

E. G. Turang, F. M. G. Tulusan, and N. R. A. Palar, IMPLEMENTASI PELAYANAN DARURAT
CALL CENTER MANADO SIAGA 112,” Jurnal Administrasi Publik, vol. 8, no. 116, pp. 18-28,
2022.

S. Nayak and R. Patgiri, “A Vision on Intelligent Medical Service for Emergency on 5G and 6G
Communication Era,” EAI Endorsed Transactions on Internet of Things, vol. 6, no. 22, 2020, doi:
10.4108/eai.17-8-2020.166293.

L. T. Khrais and A. M. Alghamdi, “The Role of Mobile Application Acceptance in Shaping E-
Customer Service,” Future Internet, vol. 13, no. 3, p. 77, Mar. 2021, doi: 10.3390/f113030077.

P. Rajesh, M. V Selvadurai, V. S. Selvamani, and P. Chandrasekar, “Fundamentals of UX/UI (An
Approach to Design Principles),” 2022. [Online]. Available:
https://api.semanticscholar.org/CorpusID:252183213

V. S. N. Saker, “Enhancing Digital Interfaces: A Comprehensive Strategy for Ul / UX Improvement,
User Engagement, and Operational Efficiency,” International Journal of Science and Research
(IJSR), vol. 10, no. 8, pp. 1260—1264, Aug. 2021, doi: 10.21275/SR24422133910.

L. Sinabell, Agile eHealth Usability Evaluation. Wiesbaden: Springer Vieweg Wiesbaden, 2024. doi:
10.1007/978-3-658-44434-1.

A. Nurhasanah and O. Komarudin, “PERANCANGAN USER INTERFACE DAN USER
EXPERIENCE PADA APLIKASI "BUKUKU” MENGGUNAKAN METODE DESIGN
THINKING,” Jurnal Mahasiswa Teknik Informatika, vol. §, no. 5, 2024, [Online]. Available:
https://www.kompasiana.com/dwiatmoko/

M. Lewrick, P. Link, and L. Leifer, The Design Thinking Playbook : Transformasi Digital Jitu Untuk
Tim, Produk, Layanan, 1st ed. Jakarta: PT Elex Media Komputindo, 2021.

Q. Zhu and J. Luo, “Toward Artificial Empathy for Human-Centered Design,” Journal of Mechanical
Design, vol. 146, no. 6, Jun. 2024, doi: 10.1115/1.4064161.

J. H. Lee, M. J. Ostwald, and N. Gu, Design Thinking: Creativity, Collaboration and Culture. Cham:
Springer International Publishing, 2020. doi: 10.1007/978-3-030-56558-9.

R. T. Imanda and A. Mukhayaroh, “Metode Design Thinking Perancangan User Interface dan User
Experience Aplikasi ‘KuyBaca,”” Journal of Students * Research in Computer Science, vol. 4, no. 1,
pp- 23-36, May 2023, doi: 10.31599/jsrcs.v411.2080.

H. Sama, T. Wibowo, and Tukino, “Analysis of the Use of Distance Learning Technology in
Universities in the Riau Islands Province with the Technology Acceptance Model (TAM),” Jurnal
Penelitian  Pendidikan IPA, vol. 9, no. 12, pp. 11070-11077, Dec. 2023, doi:
10.29303/jppipa.v9i12.5836.

H. Sama, J. Gajah Mada, and B. Sei Ladi Batam, “Developing Fixher Using Scrum Model,” Journal
of Information System and Technology, vol. 02, no. 02, 2021.

A. Bangor, P. T. Kortum, and J. T. Miller, “An Empirical Evaluation of the System Usability Scale,”
Int. J. Hum. Comput. Interact., vol. 24, pp. 574-594, 2008, [Online]. Available:
https://api.semanticscholar.org/CorpusID:29843973



