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Abstract
The Customer Information System (CIS) of Perumda Air Minum Surya Sembada Surabaya supports digital
public services but lacks a systematic usability evaluation despite persistent user complaints regarding
performance and navigation. Unlike previous studies that applied Design Thinking (DT) and the System
Usability Scale (SUS) to general public service or commercial applications, this study focuses on redesigning a
customer information system for a public water utility by integrating qualitative user needs analysis with
quantitative usability evaluation. Using a sequential exploratory mixed-methods approach, the study
implemented the Design Thinking stages of Empathize, Define, Ideate, Prototype, and Testing. Data were
collected from 20 Google Play Store reviews and in-depth interviews with 20 customers, identifying slow
performance (60%) and inconsistent meter-reading schedules (25%) as the primary usability issues. Based on
these findings, a high-fidelity prototype was developed using Figma, featuring simplified navigation, a billing
information dashboard, and a structured virtual assistant (AIRA). AIRA is designed to mitigate operational
barriers specifically addressing the 60% slow performance complaints through automated interaction, thereby
facilitating faster access to customer services and complaint handling based on identified user needs. The
prototype was evaluated using SUS with 30 general respondents and 5 expert respondents, obtaining scores of
86 ("Best Imaginable") and 81 ("Excellent"), respectively. These findings indicate that the redesigned interface
achieved high usability and effectively addressed the primary usability issues identified during the preliminary
user analysis. This study contributes a replicable user-centered interface redesign framework that integrates
Design Thinking with quantitative usability evaluation using SUS for transaction-intensive public service
applications. Future research should implement the proposed design in the actual CIS application and
complement SUS with other evaluation methods, such as the User Experience Questionnaire (UEQ) or Heuristic
Evaluation, to obtain a more comprehensive assessment of interface quality.
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Introduction

Perumda Air Minum Surya Sembada in Surabaya developed the Customer Information System (CIS) application
as a self-service platform to support public service digitization [1]. Despite exceeding 100,000 downloads with a
4.7star rating [2], content analysis of 20 recent user reviews identified that 60 percent of complaints concern slow
loading performance, 25 percent relate to inconsistent meter reading schedules, and 15 percent highlight an unfriendly
interface, collectively indicating systemic usability barriers rather than isolated technical failures [2]. Preliminary
interviews with internal management confirmed that no formal usability testing has been conducted since the app's
launch, leaving interface-level interaction barriers unresolved and establishing an urgent need for a standardized
usability evaluation.

Prior research on the CIS application has primarily focused on service quality, complaint handling, and macro-
level e-government implementation [3, 4, 5, 6]. Studies evaluated feature quality via E-Service Quality [3], electronic
service efficiency in dispute resolution [4], and implementation barriers within bureaucratic frameworks [5, 6].
However, these studies leave interface-level usability and interaction design unaddressed. Integrating Design Thinking
with the System Usability Scale (SUS) [7] has successfully improved usability in other public digital platforms, such
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as M-Paspor [8], the South Sumatra BKKBN website [9], the PLN Mobile app [10], the JKN mobile application [11],
the IKMAS application [12], and the Kolepa app [13]. Despite these successes, an integrated framework connecting
qualitative user exploration, human-centered interface improvement, and standardized quantitative evaluation remains
underutilized for transaction-dense public utility applications serving large user bases [10, 11, 13].

To bridge this gap, this study proposes and validates an integrated usability evaluation framework for the CIS
application. By combining qualitative user exploration, the Design Thinking process, and quantitative SUS
measurement, this research addresses interface-level usability specifically navigation clarity, visual structure, and task
completion efficiency, thereby mitigating the user frustration caused by previous performance delays. In fact, usability
quality is a determining factor that ensures the success of adoption, effectiveness, and long-term user satisfaction with
interactive systems [14, 15]. This study contributes both practical interface recommendations for the CIS application
and a replicable methodological framework applicable to transaction-dense digital public services serving over
100,000 active users. Accordingly, this research pursues three objectives: (1) identifying interface usability issues
through user review analysis and in-depth interviews; (2) formulating interface improvement recommendations
through a Design Thinking approach based on user needs; and (3) evaluating the usability of the proposed interface
design using the System Usability Scale (SUS).

Method

This study employed a sequential exploratory mixed-methods approach, combining qualitative methods during the
Empathize phase with quantitative methods during the Testing phase [16]. The qualitative phase was conducted
through content analysis and semi-structured interviews to identify user needs and usability issues. Next, the
quantitative phase was conducted using the System Usability Scale (SUS) to evaluate the usability of the proposed
interface. The process of formulating recommendations for interface improvements followed the Design Thinking
framework, which consists of five phases: Empathize, Define, Ideate, Prototype, and Testing [16]. The overall research
system diagram is shown in Figure 1.
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Figure 1. Research System Diagram
This study was conducted at Perumda Air Minum Surya Sembada, Surabaya, Indonesia, from November 2025 to
June 2026, as shown in Figure 2.

RESEARCH LOCATION Phase 1 : Preliminary Study: Phase 2 : Analysis & Ideas Phase 3 : Design & Testing
Perumda Air Minum (November 2025 - January 2026) N (February 2026 - March 2026) (April 2026 - June 2026)
Surya Sembada « Analysis of Play Store Issues - « Developing POV & HMW (Define) + Figma Ul Design (Prototype)
Surabaya + In-Depth Interviews (Empathize) + Feature Brainstorming (ldeate) + SUS Score Evaluation (Testing)

Figure 2. Research Implementation Timeline
A. Empathize
The Empathize phase aims to understand users’ problems by thoroughly exploring their experiences, needs, and
perspectives. This study involved 20 active users of the Customer Information System (CIS) app developed by
Perumda Air Minum Surya Sembada Surabaya, with the following inclusion criteria: (1) having actively used the app
for at least 3 months; (2) aged 18—65 years; and (3) having direct experience operating the app’s key features, such as
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bill payment, bill checking, submitting complaints, and self-reporting meter readings [14]. The determination of the
number of respondents was based on common practices in qualitative usability research, which indicate that 12—-20
participants are generally sufficient to achieve data saturation in a relatively homogeneous population [17]. Therefore,
the selected sample size was deemed adequate to identify recurring patterns of issues through a data triangulation
approach.

Data collection during the Empathize phase utilized two methods for triangulation: (1) content analysis of the 20
most recent reviews of the CIS app on the Google Play Store, collected between November 2025 and May 2026; and
(2) semi-structured in-depth interviews with 20 respondents via WhatsApp, each lasting 30—45 minutes and using an
interview guide consisting of 10 open-ended questions. The interview guide was developed based on the research
objectives and the Design Thinking framework, and was reviewed by the supervising instructor to ensure the validity
of its content before being applied in the field [14]. The results of the content analysis of user reviews on the Google
Play Store are presented in Table 1 below.

Table 1. Results of the Content Analysis of Google Play Store Reviews (n=20)

Topics and Issues Frequency Persentage
Loading/ performance Issues 12 60%
Inconsistent Meter Reading Schedule 5 25%
User Interface Not Friendly 3 15%
Notification Issues 2 10%
Feature/Functionality Gaps 2 10%
Service Quality (non-app) 4 20%
Naming/Discoverability 1 5%
Account/Login Issues 1 5%

Based on Table 1, the most frequently reported issue by users was slow loading performance (60%), followed by
inconsistencies in the self-meter-reading schedule (25%), and an interface perceived as not user-friendly (15%). These
data provide an initial overview of the usability issues generally faced by users [2]. To gain a deeper understanding
of the context and root causes of these issues, in-depth interviews were conducted with 20 respondents using an
interview guide the interview guide contains 10 open-ended questions, as presented in Table 2 below.

Table 2. List of Interview Questions

No Questions

1 What difficulties have you encountered while using the CIS PDAM Surabaya app?

2 What has your experience been like when looking up information about your PDAM bills or services
through the CIS PDAM Surabaya app?

3 Do you find the features available in the CIS PDAM Surabaya app helpful?

4 What are your main needs when using the CIS PDAM Surabaya app?

5 Are there any features you need that aren’t yet available in the CIS PDAM Surabaya app?

6 How would you rate the look and design of the CIS PDAM Surabaya app’s user interface?

7 Have you ever encountered any difficulties while using the features in the CIS PDAM Surabaya app?

8 Are there any aspects of the app’s interface that make you feel uncomfortable while using the CIS PDAM
Surabaya app?

9 Do you have any suggestions for changes or additional features that could make using the CIS PDAM

Surabaya app easier and more efficient?

10 How do you usually look up information or pay bills on the CIS PDAM Surabaya app?

The interview results reinforce the findings from the Google Play Store review analysis. The patterns of complaints
that emerged share common themes, but the interviews provided additional insights into how these issues affect user
behavior. For example, inconsistent billing schedules cause users to frequently forget to submit their meter readings,
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and the cluttered interface discourages new users from using the self-service features. The combination of quantitative
data from reviews and qualitative data from interviews provides a strong foundation for defining the problem in the
next phase [14][13].

B. Define

The interview guide was developed based on the research objectives and the Design Thinking framework, and was
reviewed by the supervising instructor to ensure the validity of its content before being applied in the field [14]. The
results of the content analysis of user reviews on the Google Play Store are presented in Table 1 below. To group the
issues that consistently emerged from both data collection methods (review content analysis and interviews), the
researcher conducted a thematic analysis. Each issue that was successfully extracted was then mapped into a matrix
of the system’s functional requirements. The results of the thematic analysis and the mapping of user needs are
presented in detail in Table 3 below

Table 3. Identification of Pain Points and User Needs

Pain Point Data Source User Needs

Performance dan Loading Google Play Store and Users need an app that is more stable, responsive, and

Issues Respondent Interviews has minimal system glitches.

Inconsistent Meter Google Play Store and Users need a more consistent reading schedule and an

Reading Schedule Respondent Interviews automatic reminder feature.

Too Many Menu Options ~ Google Play Store and Users need a simpler and easier-to-understand
Respondent Interviews dashboard interface

Lack of Interactive Visual Google Play Store and Users need a more interactive, modern, and user-

Design
Lack of Automatic
Reminder Features

Respondent Interviews
Respondent Interviews

friendly interface design

Users need payment reminder notifications and the
ability to record meter readings on their own

Slow Response to
Customer Complaints

Respondent Interviews Users need a complaint system with clearer follow-up

status updates and more responsive handling

“How Might We” (HMW) is the final step in the “define” phase, aimed at transforming each problem statement
(pain points) and user need into design questions that spark creative solution ideas. These guiding questions are
systematically structured to facilitate the process of generating innovative ideas during the “Ideate” phase [16][10].
The results of converting problems into HMW questions for the CIS PDAM Surabaya app are presented in Table 4
below
Table 4. How Might We (HMW)

Pain Point

User Needs

How Might We Design Question

Slow app performance and
loading

Too many menu options,
making navigation
confusing

Monotonous app interface
with too much text

No automatic reminder
feature

Slow response to customer
complaints

Inconsistent meter reading
schedules

Users need a more stable, responsive app
with minimal system disruptions

Users need a simpler, -easier-to-
understand dashboard

Users need a more interactive, modern,
and user-friendly interface design

Users need payment reminders and self-
service meter reading notifications

Users need a complaint system with
clearer follow-up statuses and more
responsive handling

Users need more consistent reading
schedules and automatic reminder
features

How can we improve performance so the
service can be accessed without any
obstacles?

How can we simplify the interface
without sacrificing feature
completeness?

How can we develop a modern and
visually appealing design?

How can we provide payment reminder
and meter reading features?

How can we optimize the transparency of
the complaint handling process?

How can we design a consistent
scheduling system with integrated
notifications?

The results of this formulation form the foundation of the usability improvement framework proposed in this study.
Unlike previous studies that focused solely on improving the visual appearance, this framework combines technical
aspects (performance), interface aspects (visual design), and service aspects (information systems) [3][6][11].

C. Ideate

The Ideate stage is a transitional phase from problem formulation to solution development that focuses on
generating various creative ideas as the foundation for prototype development [16]. At this stage, researchers use the
HMW questions formulated during the Define stage as the primary guide for conducting brainstorming sessions aimed
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at developing user-centered design solutions. The results of the brainstorming session were classified based on their
implementation locations within the CIS application system, as shown in Table 5 below.
Table 5. Solution Ideas for Each HMW Question
Solution Ideas Implementation Locations

Database optimization, lazy loading, error handling Entire system

Streamlined main menu, card-based layout, quick-action buttons ~ Home Page

New color palette, typographic hierarchy, microinteractions All app pages

Push notifications, notification center, preference settings Home & Notification Center
Status monitoring, virtual assistant, estimated completion time Complaint Module
Customer due dates, calendar, countdown timer Meter Reading Module

A major concept introduced during ideation is AIRA (Artificial Intelligence Responsive Assistant), an Al chatbot
built to handle routine inquiries (e.g., bill verification, self-reporting steps, and live ticket tracking) instantly to reduce
initial support response times. Visual planning was documented using a Brainstorming Canvas (Figure 3) and low-
fidelity wireframes (Figure 4) to establish visual hierarchies, grid layouts, and navigational structures prior to high-
fidelity prototyping. To organize the solution ideas from Table 5, a visual idea map consisting of a Brainstorming
Canvas and a Wireframe was created to serve as a navigation guide before entering the prototype design phase [18].
A wireframe is a basic design framework consisting of simple shapes and lines to illustrate the arrangement of
elements within a user interface [18][19]. Wireframes serve as an initial guide for designing an intuitive and user-
friendly interface. The results of the Brainstorming Canvas are shown in in Figure 3.

BRAINSTORMING

Y Meringhatian o & : Mer ul

nmxmxﬁ\g

Figure 3. Brainstorming Results
After the brainstorming session, the next step is to create a wireframe. A wireframe is a basic design framework
consisting of simple shapes and lines to illustrate the arrangement of elements within a user interface [18][19].
Wireframes serve as an initial guide for designing an intuitive and user-friendly interface. The result of the wireframe
can be seen in Figure 4.

Wirstrame — Apiikas Surys Sembada

Figure 4. Wireframe of the app's features
D. Prototype

High-fidelity interactive prototypes were constructed in Figma based on the low-fidelity wireframe structures. The

prototype covers eight primary screens, focusing on the following functional updates:
1. AIRA Chatbot Interface: Located within the support hub, AIRA greets users with an interactive query menu
offering options such as Pay Bills, Record Meter Reading, Submit Complaint, and Check Complaint Status.
AIRA provides automated responses to standard operational questions without requiring human intervention.
AIRA is implemented as a menu-driven, rule-based conversational interface rather than a free-text natural
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language processor, a design choice consistent with the content-analysis findings (Table 1) showing that most
user complaints fall into a small number of repetitive, well-structured request types [20]. When a user selects
Pay Bills or Check Complaint Status, AIRA queries the account or ticket database directly and returns the
result inside the chat window within seconds. Selecting Submit Complaint instead hands the conversation off
to the Complaint Page described below, carrying over the user's account context so that account details do
not need to be re-entered. This handoff directly addresses the How-Might-We question "How can we
optimize the transparency of the complaint handling process?" formulated during the Define phase (Table
4), by shortening the interval between a user recognizing an issue and a ticket being logged. Complex or
emotionally charged complaints are still escalated to a human customer service agent rather than fully
automated, consistent with recommendations that chatbot-based complaint handling functions best as a triage
layer rather than a full replacement for staff [20], [21].

2. Complaint Page (Halaman Pengaduan): Designed with a simplified input structure including a category
selector, a multi-line issue description field, and a single "Submit Complaint" action button. Submitted tickets
link directly to a real-time status tracker. The page is reachable both directly from the Home Dashboard's
Complaints icon and via AIRA's Submit Complaint quick-reply, so that both entry points lead to the same
single-screen form. The category selector is pre-populated with the most frequent issue types identified
through content analysis and interviews (Table 1, Table 3) Billing/Payment, Meter Reading, Service
Disruption, and App/Technical Issue, plus an "Other" option so users are not required to describe a routine
issue entirely in free text. An optional photo-attachment field is also provided, allowing users to submit visual
evidence such as a damaged meter or a leaking pipe. Once submitted, each ticket receives a unique tracking
number and enters a real-time status tracker with four stages. Submitted, In Review, In Progress, and
Resolved each accompanied by an estimated completion time. This design responds directly to the "no
automatic reminder feature" and "slow response to customer complaints" pain points mapped during the
Define phase (Table 4), giving users continuous visibility into their complaint's progress instead of the
opaque, delayed follow-up reported in the Empathize phase interviews [5][6], an aspect earlier PDAM CIS
studies identified as a key driver of perceived service quality [3][4].

3. Home Dashboard: Replaces dense menu grids with a card layout displaying monthly billing information at
the top, a "Pay" action button, an automated status banner, and six rounded primary feature icons (Chatbot,
Complaints, Meter Reading, New Connection, Water Outage Info, and More).

4. Meter Reading Module: Provides dual reporting options (Scan Meter via camera and Manual Input), an
automated countdown timer, and a historical consumption line graph (January—May).

E. Testing

Usability testing involved 30 end users and five expert evaluators. The expert evaluators consisted of practitioners
and academics with experience in UI/UX design and usability evaluation. End users were selected using purposive
sampling and were different from the participants involved in the Empathize stage to minimize learning effects. The
sample size of 30 participants was based on the recommendations of Tullis and Stetson as well as Sauro and Lewis
for obtaining stable SUS results [22], [23].

The System Usability Scale (SUS) is a usability evaluation method developed by Brooke (1996), consisting of 10
items that measure the usability of a system from the user's perspective [7], [24]. The questionnaire used a 1-5 Likert
scale: 5 = Strongly Agree, 4 = Agree, 3 = Neutral, 2 = Disagree, 1 = Strongly Disagree.

The SUS score is calculated using the following steps:

1. For odd-numbered items (positive statements): Contribution Score = (x — 1)

2. For even-numbered items (negative statements): Contribution Score = (5 — x)
Where x represents the respondent's rating for each item. The final SUS score per respondent is obtained by summing
all contribution scores from the 10 items, then multiplying by a factor of 2.5, resulting in a scale of 0—100.
The interpretation of SUS scores in this study follows the Adjective Ratings developed by Bangor, Kortum, and Miller
(2009), with the following categories: scores <51 “Poor,” 52-62 “OK,” 63-72 “Good,” 73—-85 “Excellent,” and >85
“Best Imaginable” [25]. For comparison, Bangor et al. (2008) also developed a simpler Acceptability Ranges scale,
namely scores <50 “Not Acceptable,” 50-70 “Marginal,” and >70 “Acceptable” [26].

Results and Discussion

A. Findings from the Empathize and Define Phases

Based on a content analysis of 20 user reviews on the Google Play Store (November 2025-May 2026) and in-depth
interviews with 20 active CIS app users, three major usability issues were identified that consistently emerged from
both data sources. First, slow app loading performance was the dominant complaint, occurring 60% of the time, as
indicated by user comments regarding connection failures and long wait times when accessing key features. Second,
inconsistencies in the self-reporting schedule (25%) cause users to frequently miss reporting deadlines because the
reporting dates vary from month to month. Third, the interface, which is considered less user-friendly (15%), is reflected
in complaints about a menu layout that is too cluttered and confusing, especially for new users. The results of in-depth
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interviews reinforce these findings by providing additional context regarding user behavior: Schedule inconsistencies
force users to rely on manual reminders, while the complexity of the menu prompts users to avoid self-service features
and choose to contact the office directly. Triangulating data from these two methods yielded six pain points, which
were then transformed into six “How Might We” (HMW) design questions to serve as the foundation for the Ideate
phase, as well as 24 solution ideas mapped into clusters of technical, interface, and service improvements.

B. Prototype Design Results

Based on the 24 solution ideas generated during the Ideate phase, a high-fidelity interactive prototype was developed
using Figma, comprising eight main pages. Of these pages, three were selected for in-depth analysis because they were
directly relevant to the key pain points identified during the Empathize phase.

1. Home Dashboard
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© © o
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Figure 5. Home Page Design

The home page has been completely redesigned to address the issue of an overly cluttered navigation menu. The
menu structure has been streamlined from its previously dense layout to six priority feature icons arranged in a neat
circular layout, including Chatbot, Complaints, Meter Reading, New Connection, Water Outage Information, and the
More menu. A card-based layout approach was implemented to create a clear visual hierarchy, with the monthly bill
information card placed at the top, displaying the amount transparently along with a "Pay" quick-action button. Below
the bill card, a warning component reading "You haven't recorded this month's meter reading" was added as a
responsive visual reminder. A bottom navigation bar with four fixed menu items (Home, Bills, Record Meter Reading,
Profile) complements a simpler, more organized navigation structure. This design directly addresses the pain point of
having too many menu options and meets users’ need for a more intuitive dashboard.

2. Meter Reading Page
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Figure 6. Meter Reading Page Design

The meter reading module is designed to address the challenges of inconsistent schedules and users frequently
missing reporting deadlines. This page provides two input options at the top the “Scan Meter” and “Manual Input”
buttons—which offer flexibility for users with varying levels of tech literacy. The countdown timer feature displays
the time remaining until the next reading date, along with an informative reminder about the last reporting date. The
line graph at the bottom displays water consumption trends from January through May, allowing users to monitor their
usage patterns on their own. This design directly addresses the sixth HMW regarding the creation of a consistent
meter-reading schedule integrated with an automatic reminder system.
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3. Chatbot (AIRA) and Complaints Page
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Figure 7. Chatbot and Complaint Page Design

The customer support module is optimized through two complementary approaches. The AIRA Chatbot feature
greets users with an automated greeting and provides an instant menu of topic options, including Pay Bills, Record
Meter Readings, File a Complaint, and Check Complaint Status, allowing users to find answers without waiting for a
human operator’s response directly addressing the pain point of slow complaint response times. The self-service
complaint form features a minimalist layout with a category column and a large description box, topped by a prominent
"Submit Complaint" button at the bottom. The combination of these two features creates a more responsive support
ecosystem that is accessible at any time.

C. Testing

The usability evaluation of the redesigned CIS prototype was conducted using the System Usability Scale (SUS).
The complete score tabulation from the general respondents and expert respondents is presented in Tables 6 and 7,

respectively.
Table 6. Results of the SUS Questionnaire for the General Public

Questionnaire Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Ttl Score (Ttl x 2,5)
User 1 4 2 4 2 3 2 4 2 3 3 29 72,5
User 2 4 3 4 3 4 3 4 3 4 3 35 87,5
User 3 4 2 4 2 4 2 4 2 4 4 32 80
User 4 4 3 4 4 4 3 4 2 3 4 35 87,5
User 5 4 1 4 2 4 2 4 1 4 2 28 70
User 6 4 1 4 2 4 1 4 1 4 4 29 72,5
User 7 4 2 4 2 4 3 4 3 3 4 33 82,5
User 8 4 4 4 4 4 4 4 4 4 4 40 100
User 9 3 4 4 4 4 3 4 4 3 3 36 90
User 10 4 4 4 4 4 4 3 3 1 4 35 87,5
User 11 4 4 4 4 4 4 4 4 4 4 40 100
User 12 3 4 4 2 3 3 2 3 3 3 30 75
User 13 2 4 2 4 4 4 2 4 4 4 34 85
User 14 3 4 4 3 4 4 4 4 3 4 37 92,5
User 15 3 4 3 4 4 3 2 3 3 3 32 80
User 16 3 4 4 4 3 4 4 4 4 4 38 95
User 17 3 4 3 4 4 4 4 4 3 4 37 92,5
User 18 4 3 4 4 3 3 3 4 3 4 35 87,5

d- https://doi.org/10.29103/sisfo.v10i2.28340



552 SISFO : Jurnal Ilmiah Sistem Informasi Vol. 10, No. 2, October 2026, pp. 544-554 E-ISSN 2599-0330

User 19 3 4 3 4 4 4 4 4 4 4 38 95
User 20 3 4 3 2 3 4 4 4 2 4 33 82,5
User 21 3 4 4 3 4 4 4 4 3 4 37 92,5
User 22 4 4 3 3 3 4 2 1 4 4 32 80
User 23 4 4 4 4 4 4 4 4 4 4 40 100
User 24 3 3 3 2 3 3 3 3 3 3 29 72,5
User 25 2 4 2 4 4 4 2 4 4 4 34 85
User 26 4 4 3 3 3 3 3 3 3 3 32 80
User 27 3 4 3 4 4 4 4 4 4 4 38 95
User 28 4 4 4 4 4 4 4 4 4 4 40 100
User 29 4 2 4 2 4 2 4 2 4 4 32 80
User 30 4 4 4 4 4 4 4 4 4 4 40 100
Average Score (Final Result) 86

Table 6 presents the SUS score tabulation obtained from 30 general respondents who evaluated the redesigned CIS
application prototype. The average SUS score reached 86, with a minimum score of 70 and a maximum score of 100,
indicating consistently positive evaluations across respondents. Based on the SUS interpretation by Bangor et al.
(2009), this score falls within the "Best Imaginable" adjective rating, receives Grade A, and is classified as Acceptable.
The relatively low standard deviation also indicates that respondents' evaluations were consistent, suggesting a similar
perception of the redesigned interface. These findings indicate that the proposed interface successfully improves
usability from the perspective of general users. The redesigned navigation structure, clearer information hierarchy,
integrated billing dashboard, and simplified interaction flow enabled users to accomplish essential tasks more
efficiently while reducing the usability problems identified during the Empathize and Define phases. Therefore, the
redesign effectively addresses the major issues reported during the preliminary user analysis.

Table 7. Results of the Expert Respondent Questionnaire
Questionnaire Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Ttl Score (Ttl x 2,5)

User 1 3 3 3 3 3 3 3 3 3 3 30 75
User 2 4 3 4 1 4 3 4 1 4 1 29 72,5
User 3 4 2 4 2 4 2 4 2 4 4 32 80
User 4 4 3 4 4 4 3 4 2 3 4 35 87,5
User 5 4 4 4 1 4 4 3 4 4 4 36 90
Average Score (Final Result) 81

Table 7 presents the SUS score tabulation obtained from five expert respondents with experience in U/UX
evaluation. The redesigned prototype achieved an average SUS score of 81, which is categorized as "Excellent",
receives Grade A, and falls within the Acceptable range according to Bangor et al. (2009). Although the average
score is slightly lower than that of the general respondents, it still indicates a high level of perceived usability from
a professional evaluation perspective. The expert assessment confirms that the redesigned interface provides an
appropriate navigation structure, consistent visual hierarchy, and functional integration aligned with established
usability principles. The difference between the scores of general users and experts is considered reasonable because
experts tend to evaluate interface quality using stricter usability standards. Overall, the expert evaluation supports
the findings from the general respondents and demonstrates that the proposed redesign effectively improves the
usability of the CIS application.
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D. Discussion

The SUS scores obtained in this study (86 for general respondents and 81 for expert respondents) indicate a high
level of usability. The score of 86 is comparable to other public-service redesign studies that applied Design Thinking
and SUS: slightly lower than the post-redesign scores reported for the Halo FILKOM website (91.5) [27] and the PLN
Mobile application (85.26) [10], while higher than the scores reported for the IKMAS alumni application (81.5) [12],
the M-Paspor application (81.4) [8], and the Kolepa Mobile App (80) [13]. According to the Adjective Ratings
proposed by Bangor et al. (2009) [25], a SUS score of 86 falls into the "Best Imaginable" category, while a score of
81 is categorized as "Excellent." These results indicate that the redesigned interface successfully improved perceived
usability and demonstrated that integrating Design Thinking with SUS is an effective approach for developing user-
friendly interfaces in public service applications. Furthermore, the findings confirm that this approach is also
applicable to digital public utility services, particularly in the drinking water sector.

Although both respondent groups reported high usability scores, the lower score assigned by expert respondents
suggests that several interface elements could still be refined to better comply with established usability principles.
This difference indicates that general users primarily evaluated the interface based on ease of use and task completion,
whereas experts assessed it using broader usability considerations, such as interface consistency and design standards.
Therefore, involving both user groups provides complementary perspectives in evaluating interface quality. It should
also be noted that the usability evaluation was conducted on an interactive Figma-based prototype rather than the fully
implemented CIS application. Consequently, the findings may not fully represent the actual user experience in real-
world usage [19]. Future studies are therefore recommended to implement the proposed design in the operational CIS
application and to combine the System Usability Scale (SUS) with other usability evaluation methods, such as the
User Experience Questionnaire (UEQ), to obtain a more comprehensive assessment of interface quality.

Conclusion

This study demonstrates that applying the Design Thinking approach to redesign the Customer Information System
(CIS) of Perumda Air Minum Surya Sembada Surabaya significantly improves application usability. The redesigned
interface achieved an average System Usability Scale (SUS) score of 86.0 ("Best Imaginable", Grade A+) from general
users and 81.0 ("Excellent", Grade A) from expert respondents. These findings indicate that improvements in
navigation, visual hierarchy, self-meter reading reminders, and complaint tracking effectively address the primary
usability issues while enhancing the overall user experience. This study contributes an integrated user-centered
interface redesign approach by combining qualitative user needs analysis through Design Thinking with quantitative
usability evaluation using SUS. The implementation of features such as the AIRA virtual assistant and transparent
complaint tracking demonstrates how user-centered design can improve usability in digital public service applications.
This study is limited by the evaluation of an interactive Figma prototype rather than the operational CIS application
and by the relatively small number of expert respondents. Future research is recommended to implement the
redesigned interface in the operational system, evaluate its long-term usability using real user behavior data, and
complement SUS with other evaluation methods, such as the User Experience Questionnaire (UEQ) or Heuristic
Evaluation, to obtain a more comprehensive assessment.
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