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Abstract — The rapid advancement of technology has
significantly transformed daily human life, particularly
through the widespread use of smartphones to simplify
various tasks. In response to this technological shift,
Kost XYZ, awomen’s boarding house located in Central
Jakarta, aims to enhance its operational efficiency. The
boarding house faces challenges such as varying room
facilities, inconsistent rental rates, non-permanent
tenants, and manual record-keeping, all of which
frequently result in delayed payments. To address these
issues, this study proposes the development of an
Android-based financial management information
system using the Rapid Application Development
(RAD) methodology. The system was built using Kotlin
programming language via Android Studio and
integrated with Firebase for data storage. Its design
provides separate interfaces for owners and tenants: the
owner system focuses on boarding house operations,
while the tenant system facilitates payment
management. Usability testing was conducted using
five metrics-learnability, efficiency, memorability,
error rate, and satisfaction with direct user
involvement.
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The results indicate that the system is feasible and
performs well across all usability aspects. A satisfaction
score of 73.5 places the system in the “good” category,
demonstrating user acceptance and the system’s
effectiveness in supporting real-time operational and
financial monitoring.

Keywords — Boarding house, information system,
rapid application development, Kotlin.

1. Introduction

Over time, human life has undergone significant
transformations, driven by advances in technology
and science. One prominent example is the increasing
adoption of smartphones, which provides convenience
through their portability and practical functionality
[1]. Kost XYZ, a women’s boarding house located in
Central Jakarta, is also adapting to these modern
developments. The rooms at Kost XYZ vary in size
and amenities, leading to differences in rental fees.
These variations often result in delayed payments,
negatively impacting the boarding house’s operations.
This issue stems from the owner’s difficulty in
monitoring  payments  accurately, particularly
regarding rental prices and payment deadlines, as well
as the continued use of manual payment records. To
address these challenges, an information system can
be implemented as a solution.

An information system can provide accurate data
to streamline operations, enhance efficiency, improve
quality while minimizing costs, support decision-
making processes, aid in planning and control, as well
as facilitating internal control mechanisms [2]. A
mobile-based system is preferred to increase
accessibility through smartphones without requiring a
PC [3]. Furthermore, mobile information systems
offer advantages such as easy accessibility,
portability, offline functionality, real-time
notifications and interactions, in addition to access to
device features [4].
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Given these benefits, designing an information
system serves as a viable solution for addressing the
financial management issues at Kost XYZ.

The system will be developed for the Android
platform. It is expected that this system will enhance
the financial management of Kost XYZ by enabling
real-time and accurate operational record-keeping.
The Android-based system, which leverages the
portability of smartphones, is anticipated to be user-
friendly and practical. Moreover, it is expected to
simplify payment monitoring, encouraging tenants to
pay rent on time.

2. Methodology

The research methodology serves as a conceptual
framework that adheres to established rules, activities,
and procedures to facilitate the execution of the
research process. This research employs the Rapid
Application Development (RAD) methodology, as
illustrated in Figure 1. RAD is a system development
model characterized by short development cycles and
incremental delivery [5]. One of the main advantages
of RAD is its efficiency in terms of time, resources,
and cost in the development of information systems
[6]. The RAD model consists of three main phases:
requirements planning, RAD design workshop, and
implementation.
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Figure 1. Hlustration of the RAD model phases

2.1. Requirement Planning

Requirements planning involves data collection
activities. The data collection process consists of three
main steps: identifying the current system, identifying
information needs, and identifying users. The
identification of the current system is carried out
through interviews with the boarding house owner to
understand the existing payment process. The
identification of information needed includes
analyzing the required information, the parties who
need and provide it, the timing of the events, the
current system conditions, and the consequences
arising from the current system [7]. Meanwhile, the
user identification stage outlines the system'’s users in
order to determine their roles and authorities within
the system.
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2.2. RAD Design Workshop

Unified Modeling Language (UML) is an object-
oriented modeling technique used in software
development. It is a standardized language designed
to specify, visualize, construct, and document the
artifacts of a software system [8]. In the RAD design
workshop phase, UML is utilized through several
diagrams, including class diagrams, use case
diagrams, activity diagrams, and sequence diagrams
[9].

This phase also includes the design and
construction of the system. The system is developed
using the Kotlin programming language within the
Android Studio environment and is integrated with
Firebase as the data storage platform. The system is
designed based on user requirements to ensure
alignment with their needs. After the coding process
using Kotlin, the next step is to run the system to
verify its functionality [10]. This is done using the
Android Virtual Device (AVD) emulator available in
Android Studio to simulate and test the system’s
performance.
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2.3. Implementation

Implementation is the process of introducing the
system to its users. Implementation is carried out
through testing with end users. The testing phase
utilizes acceptance testing in the form of usability
testing. Usability testing aims to assess whether the
developed system can be easily used, learned, and
remembered by users. The testing is conducted with
actual users, specifically the boarding house owner
and the tenants. According to [11], usability testing it
can be performed with a sample of 3-5 respondents;
in this study, the system was tested with four
respondents. The usability testing focused on five key
aspects: learnability, efficiency, memorability, error
rate, and user satisfaction [12].

2.4. Learnability

Learnability refers to the ease with which users can
use the system. To assess this, users are given specific
tasks to measure how easily it is possible to complete
them. The evaluation of learnability is based on the
success of respondents in carrying out these tasks.
There are three success categories: success (S), partial
success (P), and failure (F) [13].

The next step involves calculating the success rate.
According to [14], the average task completion rate
for a system is 78%. Therefore, a system is considered
to have good learnability if it achieves a success rate
above this average. The formula for calculating the
success rate is as follows [15]:

success rate
success rate + (partial success task x 0.50)

total task

(1)
2.5. Efficiency

Efficiency is used to measure the speed at which a
user performs a task. To assess this, users are given
specific tasks, and the time taken to complete each
task is recorded to evaluate how quickly or slowly
users can complete a given process. The efficiency test
is conducted using a stopwatch to measure the task
completion time. The recorded times are then used to
calculate time-based efficiency using the following
formula [16]:

R yN Mij
Zj:l Zi:1?

Time Base Ef ficiency = T’ )
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2.6. Memorability

Memorability measures the system’s ability to be
easily remembered by users, both by first-time users
and those who have not used the information system
for an extended period.

This evaluation is conducted by comparing the
time required to complete a task on the first day with
the time taken after a certain interval.

A system with high memorability allows users to
re-familiarize themselves quickly without needing to
relearn the interface. This is particularly important for
systems that are used intermittently, as it indicates
how intuitive and consistent the user interface design
is over time.

2.7. Error

Error refers to the mistakes made by users while
performing assigned tasks. The evaluation involves
counting the number of errors committed by
respondents during the task execution. Subsequently,
the error rate is calculated to assess the system's
accuracy. According to [17], the average number of
errors per task is 0.7. A lower error rate indicates a
more reliable and user-friendly system. High error
rates may suggest issues with the system's interface
design, task complexity, or lack of user guidance, and
may necessitate further refinement to enhance
usability.

2.8. Satisfaction

Satisfaction measures user satisfaction with the
developed system through the use of questionnaires.
This evaluation employs the System Usability Scale
(SUS), which utilizes a Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). The resulting
SUS score is then multiplied by 2.5, followed by the
calculation of the average score. The average score is
subsequently categorized according to the Sauro-
Lewis Curved Grading Scale (CGS), as presented in
Table 1. A higher average score indicates a greater
level of user satisfaction and reflects positively on the
system’s usability and acceptance. The SUS method is
widely recognized for its reliability in evaluating
subjective user perceptions across different types of
systems [18].
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Table 1. Sauro Lewis CGS

SUS Grade  Percentile  Adjective Acceptable NPS
Range
84.1 - 100 A+ 96-100 Best Acceptable  Promoter
Imaginable
80.8-84.0 A 90-95 Excellent Acceptable  Promoter
78.9 - 80.7 A- 85-89 Good Acceptable  Promoter
77.2-78.8 B+ 80-84 Good Acceptable Passive
74.1-77.1 B 70-79 Good Acceptable Passive
72.6-74.0 B- 65-69 Good Acceptable Passive
71.1-725 C+ 60-64 Good Acceptable Passive
65.0-71.0 C 41-59 Ok Acceptable Passive
62.7 - 64.9 C- 35-40 Ok Marginal Passive
<51.7 D 15-34 Ok Marginal Detactor

3. Results and Discussion

The following describes the stages of the current
payment process implemented at Kost XYZ. The
flowchart illustrates two main entities involved in the
rental payment process: the boarding house owner and
the tenant. There are two types of payment processes:
one that involves billing on or after the due date, and
one without billing, which typically occurs before the
due date. The payment process involving billing
proceeds as follows:

1. The boarding house owner checks the payment due
date, which is based on the tenant's initial check-in
date.

2. If the current date has reached the due date, the
owner refers to the amount recorded in the manual
logbook and issues a payment request to the tenant.

3. The tenant proceeds with the payment.

4. The boarding house owner receives and confirms
the payment.

5. The boarding house owner records the payment
date manually in the logbook.

The information system for Kost XYZ was
developed using the Kotlin programming language,
with the assistance of Android Studio as the
development environment. The system design and
construction were based on the identified needs of the
tenants and the user interface designs created using
Figma. Data storage for the Kost XYZ information
system utilizes Firebase, which serves as a real-time
database and also functions as the user authentication
system. The following presents the Kost XYZ
information system.

3.1. Tenant Information System
The following is the design of the tenant
information system, which consists of the login and

registration page, home page, profile page, transaction
status page, and payment upload page.
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The login page is the initial interface displayed
upon launching the application. On this page, tenants
are required to enter their email and password to gain
access to the system. The login feature is restricted to
tenants who have previously registered an account, as
depicted in Figure 2. Therefore, tenants who do not yet
have an account may select the "register now" option,
which will redirect them to the registration page.
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Figure 2. Tenant login page

The home page is designed as the central hub of the
tenant information system for Kost XYZ. Tenant login
page can be seen in Figure 3. This page presents key
information such as “My Bills”, which displays the
tenant’s  current  payment obligations, and
“Transaction  Status”, which provides details
regarding the tenant’s past and ongoing transactions.
In addition, tenants can access their profile from this
page to view detailed account information.
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Figure 3. Tenant home page

The profile page is presented when the tenant
selects the profile option from the home page, as
shown in Figure 4. This page is designed to provide
tenants with access to their account information as
submitted during registration, including email
address, phone number, date of joining, and
identification card details. Additionally, this page
allows tenants to log out of the system.

rim

® Yanti

-
Figure 4. Profile page

The transaction status page, as illustrated in Figure
5, is designed to display information regarding
monthly payment status. Status indicators are
differentiated by color codes: red indicates unpaid,
green indicates paid, blue indicates under verification,
yellow indicates invalid payment, and grey indicates
that the due date has not yet been reached. The use of
distinct colors is intended to help tenants easily
interpret their transaction status while using the
system.

{— Status Transaksi (— Status Transaksi (— Stotus Transoksi
- o - ] — —~f 2 -
| oet erineyoon |
Figure 5. Transaction status page
The payment upload page is designed to assist — unggon
tenants in submitting proof of payment. This page is remeeysren
accessed when the tenant selects the "Upload <2 Jatuhtompo 21 Maret 2024
Payment™" option on the Transaction Status Page. It @ s e
provides a summary of essential payment information, rora Rp1.000.000
including the payment due date and the total amount —
due, to facilitate accurate and timely payment
submissions. Additionally, the page incorporates user-
friendly instructions to minimize errors during the
upload process. A confirmation message is displayed
upon successful upload to ensure that tenants are
informed of the completion status. The payment
upload page is illustrated in Figure 6.
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Figure 6. Payment upload page
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3.2. Owner Information System

The following is the design of the owner
information system, which consists of the Login and
Registration Page, Home Page, Payment Summary
Page, Manage Boarding House Page, Room and
Tenant Details Page, and Edit Room Page.

The login page serves as the initial interface upon
launching the application. On this page, the owner is
required to enter a username and password to gain
access to the system. In terms of interface design, the
owner's login page shares a similar layout with that of
the tenant. However, the registration page for owners
differs in that it does not require identity card
information during the registration process.

The owner’s home page is displayed once the
owner successfully logs into the system. On this page,
the owner can perform payment summaries and
manage the boarding house. The owner home page is
illustrated in Figure 7.

Selamat Datang E!
Fathanah

Figure 7. Owner home page

The payment summary page is designed to provide
an overview of boarding house payment transactions.
On this page, the owner can view the payment status,
total amount, due date, and necessary actions for each
tenant. The available actions include verification,
billing, warning, and reminding. The Payment
Summary Page is presented in Figure 8.
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Figure 8. Payment summary page
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The Manage Boarding House page functions to
display the list of rooms available in the boarding
house. On this page, the owner can add, modify, and
view rooms as well as view tenant information. In the
lower left corner, there is an add (+) button, which
serves as the feature for adding new rooms. The add
room function allows the owner to create and register
new rooms according to the number of available units.
The boarding house management page is illustrated in
Figure 9.

L Kelola Kost

Figure 9. Boarding house page management

The room details page, as illustrated in Figure 10,
is designed to display information related to the room,
such as the room name, type, and rental price.
Meanwhile, the tenant details page enables the owner
to view tenant identity information, including the
tenant’s full name, email address, phone number, and
identification card details.
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Figure 10. Room and tenant details page

The Edit Room page (Figure 11) allows users to
modify, update, or delete room-related data. Examples
of editable information include the room name, room
type, rental price, and tenant assignment.

TEM Journal —Volume 14 / Number 4 / 2025.
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Figure 11. Edit room page

3.3. Testing

After the development of all information system
pages were completed and confirmed to function
according to the design, the next step was to conduct
system testing. The information system was evaluated
using usability testing. The usability testing focused
on several key aspects: learnability, efficiency,
memorability, error, and satisfaction. The usability
testing for the tenant information system involved four
respondents, consisting of tenants from Kost XYZ and
the boarding house owner (Table 2 and Table 3).

Table 2. Task codes for tenant information system testing

Task Code Task
T1 Register as a system user
T2 Log in to the system
T3 Make a payment
T4 View payment history
T5 View profile (identity card)
T6 Activate payment notifications

Table 3. Task codes for owner information system testing

Task Code Task
T1 Register as a system user
T2 Log in to the system
T3 Add room data
T4 Assign tenant name to a room
T5 Issue a boarding fee invoice
T6 Activate payment notifications

Learnability refers to the respondents' success in
completing specific tasks. The learnability evaluation
is categorized into three levels of success: success (S),
when the task is completed without any errors; partial
success (P), when the number of errors is less than or
equal to the total number of steps; and failure (F),
when the number of errors exceeds the total number
of steps.
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The following Table 4 and Table 5 present the
success rates for the tenant and owner information
systems.

Table 4. Success rate of the tenant information system

Respon- Task
dent TL T2 T3 T4 T5 T6
1 s s s s s s
2 s s s s s s
3 s s s s s s
4 s s s s s s

Table 5. Success rate of the owner information system

Task

Trial

Tl T2 T3 T4 TS5 T6
1 S S S S S S
2 S S S S S S
3 S S S S S S
4 S S S S S S

Based on the success rate calculations, the
learnability evaluation results showed a score of 100%
for the owner information system and 98% for the
tenant information system. These results indicate that
the developed information systems perform well, as
exceeding the average task completion benchmark of
78% [19].

Efficiency aims to measure the speed at which
users complete tasks by evaluating the time taken to
finish a given process. Efficiency testing is conducted
using a stopwatch to record the task completion time.
Tasks completed without errors are assigned a score
of 1, whereas tasks with errors are assigned a score of
0. The results of the tenant information system
efficiency in Table 6 show that all tasks were
completed without errors. The task completion time
data for the tenant information system can be seen in
Table 7. Meanwhile, for the owner information system
efficiency results, there was one task performed with
an error, as shown in Table 8. The task completion
time data for the owner information system can be
seen in Table 9. Prior to the calculations, both tenants
and owners assumed that completing a single task
would require approximately one minute, equivalent
to 0.0167 goals per second.

Table 6. Efficiency results of the tenant information system

Respon- Task
dent TL T2 T3 T4 T5 T7T6
1 1 1 1 1 1 1
2 1 1 1 1 1 1
3 1 1 1 1 1 1
4 1 1 1 1 1 1
3293
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Table 7. Task completion time data for tenant information
system

Table 9. Task completion time data for the owner
information system

Respon- Task (in seconds)

dent TL T2 T3 T4 T5 T6
1 588 125 262 792 40 6.6

6 3 9 6 4
2 829 170 322 945 49 53

9 2 5 3 5
3 60.2 134 296 834 47 538

3 6 7 8 1
4 659 128 259 883 44 6.0

4 7 6 7 6

Table 8. Efficiency results of owner information system

Trial Task
na TT T2 13 T4 15 76
1 1 1 1 0 1 1
2 1 1 1 101 1
3 1 1 1 11 1
4 1 1 1 101 1

Respon- Task (in seconds)
dent TL T2 T3 T4 T5 T6
1 353 19.39 3328 2512 14.84 23.67
2 69.78 20.77 359 23.89 13.54 22.10
3 70.07 18.99 3158 23.53 1535 23.41
4 7375 19.2 3023 24.11 15.03 21.62

The time-based efficiency result for the tenant was
0.10 goals/sec. This result indicates a task completion
speed of 0.10 goals/sec. The achieved result of 0.10
goals/sec exceeds the tenant’s expectations. Similarly,
for the owner information system, the result obtained
was 0.04, which also surpasses the expected value.
Therefore, both the tenant and owner information
systems meet the efficiency criteria based on the
testing conducted. The results pertaining to task
completion time and efficiency for the owner and
tenant information system are presented in Table 10
and Table 11.

Table 10. Comparison of task completion time for the tenant information System

Respondent T1 T2 T3 T4 T5 T6
The nth day The nth day The nth day Thenthday Thenthday The nth day
1 7 1 7 1 7 1 7 1 7 1 7
1 58.86 5559 1253 1035 2629 2150 792 789 406 395 664 595
2 8299 8057 17.02 1242 3225 2759 945 926 493 414 535 465
3 60.23 59.75 1346 858 2967 28.08 834 713 478 423 581 4.14
4 6594 62.79 1287 9.07 2596 2520 883 726 447 415 6.06 5.92
Table 11. Comparison of task completion time for the owner information system
Trial T1 T2 T3 T4 T5 T6
The nth day The nth day The nth day The nth day The nth day The nth day
1 7 1 7 1 7 1 7 1 7 1 7
1 7353 7053 1939 1756 3328 31.65 2512 2343 1484 1321 2367 2241
2 69.78 68.87 20.77 16.97 359 30.78 23.89 2290 1354 1281 2210 21.73
3 70.07 66.82 1899 17.02 3158 30.19 2353 2211 1535 1276 2341 21.24
4 73.75 6862 192 1760 3023 3140 2411 2187 1503 12,09 2162 21.18

Memorability measures the system’s ability to be
easily remembered by both new users and those who
have not interacted with the information system for a
certain period. The memorability testing was
conducted on the seventh day after the initial testing.
Based on Table 10 and Table 11, a comparison
between the task completion times on the first and
seventh days can be observed. The tables show that all
tasks on the seventh day were completed more quickly
than on the first day. These results indicate that the
developed information system is memorable for both
owners and tenants, even after several days of non-
use. Furthermore, the results demonstrate relatively
faster completion times compared to the first day,
suggesting that users had become more familiar with
performing tasks within the system.
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Errors refer to mistakes made by users while
performing tasks according to the predefined
scenarios. This test measures the number of errors
made by the respondents. In the error testing, the
number of errors (F) is recorded for each step (K)
within the task process.

Based on the calculation results, the error rate value
obtained is lower than the average acceptable error
threshold per task, which is 0.7 [20]. A lower error
rate indicates a better-performing system. Based on
the error rate results, the XYZ boarding house
information system meets the criteria, as it falls below
the 0.7 threshold.

TEM Journal —Volume 14 / Number 4 / 2025.
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Therefore, both the tenant and owner information
systems of XYZ boarding house pass the error testing
evaluation. The error results for the Tenant and Owner
Information System are presented in Table 12 and
Table 13.

Table 12. Tenant information system error
Respon  T1 T2 T3 T4 T5 T6

-dent "F K F KF KFKFKFK
1 0O 3030603020 3
2 0O 30306030720 3
3 0O 3030603020 3
4 0 3 0306 030203

Table 13. Owner information system error

Trial T1 T2 T3 T4 T5 T6

F K F K F KFKZFKFK
1 0 3 0 3 0 41 4 0 3 0 4
2 0 30 3 0 40 4 0 3 0 4
3 0 30 3 0 40 4 0 3 0 4
4 0 3 0 3. 0. 4 0 4 0 3 0 4

Satisfaction is used to measure user satisfaction
with the developed system through a questionnaire.
The measurement is conducted using the System
Usability Scale (SUS), which employs a Likert Scale
ranging from 1 (strongly disagree) to 5 (strongly
agree). The questionnaire was created using Google
Forms and consisted of 10 statements related to the
overall use of the XYZ boarding house information
system (Table 14). The statements were developed
based on the System Usability Scale instrument by
[21]. The responses collected via Google Forms were
then processed according to the SUS scoring
guidelines. Using these guidelines, the total evaluation
results were obtained as presented in Table 15.

Table 14. Satisfaction questionnaire results from Google
form

Respon- P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

dent

Tenant 4 1 5 1 5 1 5 1 4 1
1
Tenant 4 2 4 2 5 2 4 2 5 2

2

Tenant 5 1 5 1 5 1 5 1 4 1
3

Tenant 4 1 5 1 4 1 5 1 5 1
4

Owner 5 2 5 1 5 1 5 2 5 1

Table 15. Questionnaire results based on SUS

Respondent Total Statements Score Total
Odd Even (Score x 2,5)
Tenant 1 18 20 38 95
Tenant 2 17 15 32 80
Tenant 3 19 20 39 97.5
Tenant 4 18 20 38 95
Owner 20 18 38 95
Total Assessment 367.5
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The assessment result using the SUS yielded a total
score of 367.5. This result was then processed by
calculating the average score using the standard
formula. Based on the calculation results, the average
score obtained was 73.5. Referring to the SUS
evaluation by [22], a SUS score of 73.5 is classified as
a grade of B-. This result indicates that the developed
information system falls within the "good" category
and is considered marginally acceptable [23].
Therefore, the design of the information system for the
XYZ boarding house has been successfully
implemented and functions as intended. The
respondents also indicated that the information system
was well-received.

4, Conclusion

Based on the research findings and the
development of the Android-based financial
management information system for the XYZ
boarding house, the system has proven effective in
facilitating the transition from manual to digital
payment processing. By accommodating room-
specific rental prices and due dates, the system
enhances monitoring capabilities for the boarding
house owner and simplifies payment processes for
tenants. This improvement is critical in addressing the
operational inefficiencies previously caused by
inconsistent record-keeping and delayed payments.

The results of the usability testing conducted with
end users—including both the boarding house owner
and tenants—demonstrated strong performance across
all five evaluated dimensions: learnability, efficiency,
memorability, error rate, and user satisfaction. The
tenant system achieved a learnability rate of 98% and
an efficiency score of 0.10 goals/sec, while the owner
system recorded a perfect learnability score of 100%
and an efficiency score of 0.04 goals/sec.
Furthermore, the memorability results revealed
improved task completion times on the seventh day of
testing, indicating intuitive system design. The
recorded error rates for both systems were below the
acceptable threshold of 0.7, while the average SUS
(System Usability Scale) score of 73.5 placed the
system in the “good” category, suggesting strong user
acceptance.

Despite  these positive outcomes, several
enhancements are recommended to increase system
robustness and scalability. First, implementing a two-
factor authentication mechanism using email or SMS
verification could significantly strengthen user
account security. Second, refining the user interface
(UI) and user experience (UX) design would increase
engagement and usability, especially for first-time
users. Third, integrating a secure and automated
payment gateway would allow real-time transaction
processing and reconciliation, further improving
operational efficiency.
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Lastly, the system architecture could be
generalized to serve a broader user base, enabling its
adoption by other boarding house operators with
similar management needs.

Future research could focus on evaluating the
system’s scalability when deployed in multiple
boarding houses with varying operational structures.
Additionally, longitudinal studies could be conducted
to assess user engagement and system performance
over an extended period. Incorporating advanced
analytics and reporting features may also add strategic
value by providing insights into payment trends,
tenant behavior, and occupancy rates. These
enhancements would further align the system with
modern smart property management practices,
supporting digital transformation in the housing
sector.
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