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ABSTRACT

Metro Roxas Water District (MRWD) is a Category B water district and Government Owned and Controlled
Corporation in Capiz that provides safe and potable water for its concessionaires. The study aimed to develop
an android mobile application for concessionaires of MRWD and evaluate its acceptability based on ISO
25010: 2011criteria. This utilized the descriptive and developmental methods. Data were gathered using an
evaluation form to evaluate the level of acceptability of the mobile application in terms of functional suitability,
performance efficiency, compatibility, usability, reliability, maintainability, portability, and security. The
android mobile application is a concessionaire centered app to deliver the services of MRWD to its clients
anytime and anywhere. Viewing of current bill feature was based on the existing paper water bill of MRWD.
As soon as a bill is created via MRWD's current billing and collection system, the functionality that reminds
users of their bill due dates automatically sends them alerts. Viewing of payment history feature shows the last
30 payment transactions of the user. In other incidents feature, the user is required to type a description,
remarks, and details about the incident. The reinstallation and reconnection notification feature is a way of
informing the user that a job order will be performed with their account. The link to payment apps feature is to
open directly the GCash and PayMaya apps in accepting payments. The respondents evaluated the MRWD
concessionaires’ android mobile application as very acceptable.

Keywords: Mobile, Application, Development, Concessionaire, Efficient, Service, and Delivery.

INTRODUCTION:

Metro Roxas Water District (MRWD) is a Govern-
ment Owned and Controlled Corporation in the pro-
vince of Capiz, Philippines. It runs safe and clean
water for its consumers. As of December 31, 2020,
more than 39,000 active concessionaires are billed by
MR-WD monthly using an integrated Billing and Coll-
ection System (BCS). Currently, water billing state-
ment are printed using this system and directly hand
delivered to home owners and business establishments,
while some of the customer services of water district
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such as billing inquiries, and leakage reports are done
in the office. The mobility constraint induced by the
COVID-19 epidemic is attributable to a paucity of
alternate billing and service delivery systems (World
Bank, 2020) resulted to several problems to the organ-
ization and posed danger to the bill delivery team of
MRWD and the concessionaires. To decrease the face-
to-face transaction in MRWD, the organization intro-
duced online payment to concessionaires to improve
the collection effort of the office. This is consistent
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with the national government's advice that agencies
give an alternative strategy to maintaining the organ-
ization's business activity. However, the effectiveness
of this strategy is still contingent on timely delivery of
water bills. According to Rao, (2012) billing proce-
dures are important for generating income for a variety
of public sector organizations, thus if bills aren't sent
on time, collections may suffer significantly. Apps,
mobile devices, and the internet can all be leveraged in
this situation to give improved public services.

The foundation of mobile government (mgovernment),
a subset of e-government, is the app. M-government
can aid in ensuring that individuals and authorities
have access to public information and government ser-
vices at all times and locations. Despite the availability
of numerous Android mobile apps in the Google Play
Store, no single mobile app fits the needs of the Metro
Roxas Water District (MRWD) in terms of billing and
other services to its concessionaires.

To assist in addressing the issue, the researcher pro-
posed the creation of a Concessionaire Mobile App. It
is an alternative method in delivering water bill and
other services to concessionaires supplementing the
existing billing and collection systems. It uses mobile
technology, the open-source Android platform, and the
net as a tool to give its concessionaires with billing
information and other services at any time and from
any location. With this software, concessionaires will
not wait for their billing statement to be sent to their
homes, but will instead receive it on their mobile
phones. This novel method may solve the lack of a bill
monitoring and concessionaire-focused app on the
market today (Akter et al., 2021).

Bringing this new mode of billing sys-tem opens new
means to view water bill and monthly consumption,
and providing an easy method for bill reminder, re-
connection, disconnection notification, customer ser-
vice inquiry, and leakage reporting. It also evaluated
its acceptability based from the criteria specified by
the International Organization for Standardization
(ISO) 25010: 2011 (based on its predecessor software
engineering standard ISO/IEC 9126), particularly on
functional suitability, efficacy of its performance,

UniversePG | www.universepg.com

dependability, usability, being compatible, safety, be-
ing maintainable, and convenience.

Fig. 1 illustrates how the mobile app interacts with the
users and employees of the organization in accessing
data from the centralized database of the billing and
collection system of Metro Roxas Water District (MR-
WD). It signifies that users connect to the service via
an application on their android phones, while person-
nel answer to queries on services using a web-based
application.

MATERIALS AND METHODS:
Participants/Design

The respondents of the study were the technical exp-
erts that are proficient in the field of Information and
Communications Technology (ICT). The descriptive
and developmental methods were utilized. The descri-
ptive method was used to describe the procedures in
developing the concessionaire mobile app and tech-
nical details of the process it undergoes from data
gathering, user design, rapid construction and its imp-
lementation. The development strategy was chosen
since the primary goal is to create an android mobile
application for Metro Roxas Water District concessio-
naires. Developmental research, according to Richey
and Klein, (2007) is the systematic examination of
design, development, and evaluation procedures with
the goal of establishing an empirical foundation for the
production of educational and non-educational equip-
ment and goods to new or enhanced models that steer
their development. It centers on a certain design, deve-
lopment, or evaluation process. They might entail deve-
loping and validating original design procedures and
models and figuring out the circumstances that make it
possible for them to successfully employ. The Rapid
Application Development (RAD) concept is used to
define the mobile app development process. The RAD
is a software development process model thatstressesa
component-based construction methodology and an
exceptionally fast development cycle. If the require-
ments are well defined and the scope of the project is
limited, the RAD approach can provide a completely
functional system in a very short period of time. The
RAD, as shown in Fig. 2, has four (4) phases, namely:
requirements planning phase, user design phase, const-
ruction phase and cutover phase, respectively.
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Fig. 1: A conceptual model of a mobile application for concessionaires.
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Fig. 2: Rapid Application Development model.

The Requirements Planning is where specific infor-
mation needed to develop a simple and usable speci-
fied application for mobile. In this stage, the view cur-
rent bill, bill due date reminder, payment history, rep-
orting leakages, and other incidents to customer ser-
vice, reinstallation and reconnection notifications, and
links to online payments apps are the features that are
identified to be included in the android mobile app-
lication. The view current bill function enables con-
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cessionaires to view their most recent water bill, which
includes the same information as paper water bills,
such as the amount to pay and the payment date. The
bill due date reminder tool alerts mobile app users to
the current dues and due dates. To save further costs
for the organization, the reminder was delivered using
simply the built-in notification capability of Android,
which is free to use and access. The payment history
function displays information about the concession-
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aire's most recent 30 payment transactions. Users can
send photographs of leaks and messages to customer
care using the reporting leaks and other occurrences
tool. The reinstallation and reconnection notification
feature sends messages regarding scheduled concessio-
naire reinstallation or reconnection. The linkages to
online payment apps enable customers to access
GCash and PayMaya using the android mobile app.
Android Studio 4.2 was determined as the best deve-
lopment tool for building the app, while the Kotlin pro-
gramming language was chosen as the best language
for writing the app's code. The User Design is a phase
that involves the complete design of the mobile app-
lication. This phase designs the database, which speci-
fies the content of records and files were included. In
designing, the researcher considered the user interface

(= o =3

and user friendliness of mobile application that affects
the overall usability and ease of use of the app. The
following figures show the user interface of the acc-
ount validation and main activity of the mobile app-
lication. The splash screen shows the initial screen of
the app when executed with the logo of the app and
version, while the Welcome Screen is the screen of the
app that follows after the initial installation of the app.
The said screen served as the on-boarding interface of
the app that briefly describes the purpose and function
of the mobile app. To proceed to the next stage of the
app, the user requires tapping the LET’S GET STAR-
TED button that is responsible for opening the first
stage of the validation process of the mobile app-
lication.

Metro Roxas Water Districs

welcome
Concessionaire!
The Col

Roxas Wate
monitor lat t bill &

naire Moblle app of Metro
o view and
You need

llow not
receive important notifications
LET'S GET STARTED

Developed by Fel
All rights

to P. Baguyo, Jr
served 2021

Fig. 3 (a): Splash screen and welcome screen of the mobile app.
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Fig. 3 (b): Account validation screen of the concessionaire mobile app.

The app's Account Validation Window is a three-step
activity that is in charge of authenticating the app
user's accounts. It is necessary to enter the account
owner's information. The first screen depicts the first
step of the validation method, in which the account
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number, account name, reading date, and consumption
must be entered. If the Metro Roxas Water District
(MRWD) backend successfully validated the data, the
app will advance to the subsequent screen, the second
phase in the validation procedure. On the second phase
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of the process, consumers must enter a valid email
address and mobile number to which a One-Time PIN
(OTP) will be sent. After receiving an OTP by email
and text message, the user must enter the OTP within 5
minutes. If he fails to enter the OTP within the time

5:38 PM ® © 12:32 PM = B © -

Concessionaire Mobile App

493 B/5 0¥ 4% 6 78%

Concessionaire Mobile App : &

limit, he must request a new OTP code. After entering
a valid OTP code, the app will proceed to the final step
of the validation procedure, which requires the user to
create a four-digit PIN code to safeguard the app from
unauthorized users (Sizan et al., 2021).
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Fig. 4: Design of the main activity screen of the application.

The account validation screen is the phase of the app
where the unique device token of the mobile device is
recorded and kept in the backend, in addition to
validating users and configuring Personal Identifi-
cation Number (PIN) for the app. The one-of-a-kind
device token is used to send mobile push notifications
to a specific Android handset. It is critical information
required for sending messages to the concessionaire's
mobile device. The app's primary activity screen dis-
plays the entire function of the mobile app. It is com-
posed of the PIN Code Screen, main screen, view cur-
rent bill screen, payment history screen, report a leak-
age screen, and contact customer service screen. The
PIN Code Screen is the screen responsible for requi-
ring 4-PIN code before accessing the full feature of the
app. The Main Screen is the screen that will be shown
after the PIN was entered correctly. This is the main
interface for the users to use in accessing the uses and
features of the mobile app. View Current Bill Screen
displays information about the current bill of the
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concessionaire. It retrieves information from the Metro
Roxas Water District's database in JavaScript Object
Notation (JSON) format with the following data stru-
cture
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TarrearsT
Tarothers"™

[ —
Tduskhefore"
"penaltyrem™
"penalty™
T"ducaftex™
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0
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Fig. 5: Data structure in JSON format for the view
current bill screen.

The Payment History Screen displays the last 30 pay-
ment transactions of the concessionaire. It retrieves the
data from the backend with the following JavaScript
Object Notation (JSON) data structure:
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json[]{"response":

[

"refno” "<refno_data>",
"transdate" "<transdate data>",
"usernams" "<username data>",
"amtpaid"” "<amtpaid_data>"

H
!
Fig. 6: Data structure in JSON format for the payment
history screen.

The Report a Leakage Screen allows the user to make
a leakage report with a message and a photo of the
leakage obtained by the mobile device's camera, and
the Contact Customer Service Screen allows the user
to send a question or message to the Metro Roxas
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o Exit

ILULLE N IBREIE  Add New Account

Water District's customer service. The Miscellaneous
Screen contains other activity of the app, which in-
cludes a log of notifications where all notifications sent
to the app are stored. The app's menu system includes
functionalities that allow users to access various app
screens such as the creating new account screen, swit-
ching to another account screen, notifications screen,
privacy policy screen, about the app screen, and exit
action. The privacy policy screen displays Metro
Roxas Water District's official data privacy policy,
which discusses how concessionaires' data privacy is
maintained.

5:36 PM©® © - %0 W 4% 0 26%

-

252 KB/s

Privacy Policy

Switch Account Metro Roxas Water District

Data Privacy Policy

Notifications
Privacy Policy

About The App

Fig. 7: Miscellaneous screen of the mobile app, notifications screen, menus, and privacy policy screen.

Construction Phase focuses on the program and
application development task. It includes programming
and application development, coding, unit-integration
and system testing. In the development of the concess-
ionaire mobile application, the Android Studio 4.2 is
used as the development tool and compilation. The
Kotlin programming language is used to code the app's
user interface actions and events, whereas the PHP

« Mew Praject

Basic Activity

Creates a new

basic activity with the Navigation compaonent

My Application

cam.example.myapplication

Fig. 8: New project window of android studio 4.2.
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CiUsers\fbagutAndroidStudioProjects\MyApplicationd

programming language is utilized to code the system's
backend answers. In constructing the app, a new pro-
ject is created using Android Studio. It requires select-
ing a minimum System Development Kit (SDK) or
version of Android, where the mobile app can execute.
The concessionaire mobile app uses API 21: Android
5.0 (Lollipop) as its minimum SDK.

Cancel
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Fig. 9 shows the flow chart for the Account Validation
process and the basis for writing the code for the Acc-
ount Validation phase of the mobile app. The data are
required by the app and validated by requesting a res-
ponse from the data server in the app's account vali-
dation activity. Backend answers are all in JavaScript
Object Notation (JSON) format since it is known for
being light-weight, readable and does not overwhelm
the network connection with its small byte size com-
pared to raw HTML response. The request for res-
ponse from the backend is sent by the mobile app via a
secure socket layer technology or SSL. This assures
that information is secured and protected throughout
internet transfer. Following a valid response from the
server, the account number the user enters is encrypted
using the advanced encryption standard, AES 256-bit
encryption. The encrypted account number will be sto-
red in the internal storage of the mobile device and will
be used as reference for loading the data of the con-
cessionaire.

The same encryption is used to store the PIN code to
protect the app. Following the initial level of vali-
dation, users will be requested to enter a valid email
address and mobile number. The system will send
One-Time PIN code to the email and mobile number to
check the existence of the said details. The backend
used its internal mail server to send email and the
Short Messaging System (SMS) of Twilio. Fig. 10
shows the visual flow chart of the main activity of the
mobile app. It indicates that all activities are rooted to
the app's main screen, implying that other activities
can be accessed via the app's main screen. Each screen
of the app's main activity is designed in XML format
using Android Studio's built-in screen designer, while
the events and actions of each layout are written in
Kotlin language. After all codes are in place, the pro-
ject will be compiled and the APK file will be built.

The APK is the file used by Android system as its ins-
tallation file. The APK file contains the compiled pro-
ject and can be published in Google Play Store or
distributed by copying it to the mobile device. Fig. 11
illustrates how the Android Studio source code is stru-
ctured and handled. Each code is organized into mani-
fests, java, and assets folders, as shown in the figure.
The Cutover Phase is the Rapid Application Develop-
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ment implementation phase that comprises conversion
of data, validation, system changeover, and training of
user. The system was sent through APK format to the
target respondents. The researcher provided a present-
ation file including basic information about the sys-
tem's use and operation.

Start
WALIDATIOMN

/

Account VWalidation
HAuwccount NMumber,
rMame, Reading Date,
Consumption

e

wes
"

Contact Detaills Wvalidatiom
Cellphone Mumber,
Email Address
e
Walid OTP >

wes

)
S

Seaet PIM

S
[ =S ]

Fig. 9: Account validation flow chart.

Research Instrument

The data needed for the study were gathered using an
evaluation form. This was employed to assess the
app’s acceptability level relative to its functional suit-
ability, performance efficiency, compatibility, usabi-
lity, reliability, maintainability, portability, and secu-
rity, as specified by the ISO 25010:2011 standard. The
evaluation form was subjected to face validation zero-
ing on its content.

The validators were Capiz State University faculty
members from the Graduate Pro-gram and technical/IT
academics who are considered experts. It was validated
based on its content so that the information gathered
served their purposes. The suggestions and recom-
mendations of the validators were considered.
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Fig. 10: Visual flow chart of the core activity of the concessionaire mobile application.
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Fig. 11: Project structure of the mobile app in android
studio.
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Procedure

Following the validation of the assessment form, the
researcher distributed and administered the evaluation
sheet to the respondents to guarantee complete retr-
ieval. The evaluation form was converted into Google
Forms format for ease of access and for the technical
experts to easily fill out. The link of the Google Form
was sent through the social media accounts or email of
the technical experts along with the installation file of
the mobile application to be evaluated. Table discuss-
ions and mobile application presentations with Metro
Roxas Water District management and Board of Direc-
tors were also facilitated to seek support for the pro-
ject's continuance and implementation. After the eval-
uation sheet had been retrieved, the results were coll-
ated, scored, entered in the master data, and processed
through a licensed IBM SPSS Statistics 26 program.
The researcher made sure that the responses were pro-
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perly scored and assigned the respective qualitative
description for each indicator. The frequency, per-
centage, and mean were the descriptive statistical tools
used to analyze and interpret the gathered data.

Ethical Considerations

The researcher developed the mobile phone app to run
on rooted or unrooted Android handsets. In addition,
the application runs with mobile push notification exp-
ressly enabled. This is done because it is an important
factor that has a significant impact on the successful
function of delivering messages and notifications to
concessionaires. Furthermore, the device token, which
uniquely identifies the mobile device, the model of the
device, contact information, and other personal infor-
mation were acquired from the user. The researcher
ensures that these sensitive data were used with highest
regard to objectivity and data privacy. The ownership
of this mobile phone application developed for this
research belongs to Capiz State University (CAPSU)

but its source code and idea are solely owned by the
researcher. In case this application will be adapted by
Metro Roxas Water District (MRWD) for implement-
ation, CAPSU and MRWD should form an agreement
with regard to this developed app’s use.

RESULTS:

Fig. 12 illustrates the app's whole screen activity, incl-
uding the Account Verification screens, Splash screen,
PIN code entry, and other features. Viewing the cur-
rent bill, bill payment date reminder, payment history,
reporting leakages, reconnection/reinstallation notify-
cation, and links to payment apps such as GCash and
PayMaya are all included in the app. In February 2020,
the researcher conceptualized the Smartphone app and
began learning the Kotlin programming language. The
app's development began after learning the language
and gathering the necessary data to begin coding the

app.

Fig. 12: The app’s complete activity screen.

The app's current bill viewing feature was predicated
on the Metro Roxas Water District's existing paper
water bill. It includes the concessionaires' personal
information, current month's use, meter serial number,
water bill, penalty, senior citizen discount, arrears,
payment schedule, and other bill information. Fig. 13
illustrates the presentation of the bill information as
seen through the app. The user can access the feature
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by tapping the View Bill button on the application's
main screen. The feature was designed as a scrollable
view, allowing the user to drag the featured screen to
view the entire water bill information. This was desig-
ned in this manner to ensure that even small screen
devices may see the information despite the screen size
limitation.
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Fig. 13: View current bill feature.

Another function the app offers is the payment due
date notification tool, which automatically sends noti-
fications to the user when a bill is generated via the
Metro Roxas Water District’s existing billing and coll-
ection system. Fig. 14 exhibits the notification's dis-
play on an Android device.

W A% 78%

o 8 o +

wed, Jul 7

*% Concessionaire Mobile App * now * N
Bill Due Date Reminder

Dear Mr. Felixberto Baguyo, Jr. This is to
remind you of your due date for account num-
ber 172758. The amount to pay is P 602.20
and due on July 6, 2021. Please ignore if
payment was made. Thank you and stay safe!
- MRWD. We serve our best!

“ Go Rewards - 44m -

Expiring soon...
Get a P50 welcome voucher when you downl.
© Facebook = Jul 7, 12:00 PM
@) ABSCBN News is live now

Headline Pilipinas

4 Samsung Health - 1h

A P P L L LR

Fig. 14: Bill due date reminder feature.

The viewing payment history tool displays the user's
latest thirty (30) payment transactions. It displays pay-
ment details such as the OR number, date paid, teller,
and payment made by the concessionaire. The pay-
ments' transaction list is arranged in descending order,
with the most recent transaction at the top. Fig. 15
illustrates the feature, which is accessible in the mobile
app via the Payment History button on the screen. As
shown in Fig. 16, the feature is accessible via the app-
lication's Report Leakage button. It will bring up a
screen where you can report a leak or any other issue
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with the Metro Roxas Water District. The user is req-
uired to provide a description, notes, and specifics reg-
arding the incident in this function. This information is
essential for Metro Roxas Water District to act on the
report.

Concessionaire Mobile App

€« Payment History

BAGUYO JR., FELIXBERTO OR No. Date Paid Teller Amount
172758 5708318  Jun 30,2021 ecpay 602.20
RS T P 0.00 5708282 May 24,2021 ecpay 566.50
5708257 Apr 29,2021 ecpay 637.90

% Thank you for your payment! 5911518 Apr07,2021 derrick 673.60
5909404 Mar 04,2021 derrick 673.60

5864064 Feb 04,2021 derrick 964.65

5825721 Jan 05,2021 derrick 566.50

5792670 Nov 26,2020 derrick 566.50

4 5782659 Nov 04,2020 boyet 745.00
5755559 Oct 05,2020 derrick 602.20

5706927 Sep 03,2020 derrick 637.90

5708001 Aug 05,2020 ecpay 745.00

m 5660120 Jul07,2020 demick  923.50
Payn "”Y‘ 5618358 Jun 04,2020 mymy 602.20

Waler Cnnsumpllon 5587825 May 08,2020 derrick 74500

5594414  Apr07,2020 russel 566.50

2 1m3 5535509 Feb 27,2020 boyet 602.20

5508081 Feb 03,2020 derrick 709.30

5485629 Jan 03,2020 boyet 566.50

20 22 s 5419772 Dec 04,2019 derrick 673.60

Fig. 15: Viewing of payment history feature.

The app also requires an image of the incident, that
may be uploaded by tapping the upload image button
on the Report Leakage screen. After selecting a pic-
ture, the client may send the report by tapping the send
report button, which will only appear if the appropriate
information is entered.

wed. Jut 14 = 4Sa s 23%
(=
4 Samsung Health - 2h
266 steps
Target steps 6000
= Concessionaire Mobile App - now ~
Re- ion and n i
Good day Mr. Baguyo! This is to inform you
that our team will be visiting your location
today. June 15, 2021 to RE-INSTALL/
CONNECT your account: 172758. Expect
it this morning. Thank you! - MRWD
We setve our beatt ot Order Raferance
2021-07-000177
Silent notifications
b - USBE file tr

Manage CLEAR ALL

Fig. 16: Reporting leakages and other incidents
feature.

The reinstallation and reconnection notification feature
is the mobile application’s way of informing the user
that a job order for reconnection or reinstallation will
be performed with their account. The notice would be
directed to the mobile device of the user through the
built in Android notification system. Fig. 17 displays
the notification’s appearance.
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wed. Jul 14

4 Samsung Health - 2h

266 steps
Target steps 6000.

Fig. 17: Reinstallation and reconnection notification
feature.

Concessionaire Mobile App

BAGUYO JR., FELIXBERTO
172758

P 0.00

Fig. 18: Link to payment apps features.

The mobile application's link to payment allows users
to directly access the GCash and PayMaya apps, the
two online payment apps used by Metro Roxas Water
District to accept payments. Fig. 18 shows that tapping

the Pay with GCash button opens the GCash app, but
tapping the Pay via PayMaya button opens the Pay-
Maya app.

When the expert-respondents were taken as a whole
group, Table 1 discloses the grand mean score of 4.74
on the level of acceptability of the mobile application
in terms of functional suitability, performance effici-
ency, portability, reliability, usability, maintainability,
security, and compatibility. The result implies that the
Metro Roxas Water District (MRWD) concessionaires’
mobile application was very acceptable. The evalua-
tors' comments were mostly positive, and they consi-
dered that the phone app may be very valuable for the
clients, especially during this pandemic. It is not comp-
licated and straight forward, whom it functions as exp-
ected and as described. They also stated some minor
issues with the user-interface aesthetics and requested
for more functionalities such as adding more inform-
ation on the app regarding MRWD. Overall, the evalu-
ators believe that the app is extremely useful and time-
ly. This means that the app must be assessed using the
software quality criteria specified by ISO/IEC 25010
before it is made available to consumers. Taking this
into account, the result revealed that the developed
mobile application is ready for distribution and could
be customized by MRWD to be utilized as an alternate
method of delivering services to concessionaires.

Table 1: The mobile app’s acceptability level as evaluated by the expert-respondents as a whole.

Variables Mean Verbal Interpretation
Functional Suitability 4.81 Very Acceptable
Performance Efficiency 4.75 Very Acceptable
Reliability 4.67 Very Acceptable
Usability 4.71 Very Acceptable
Compatibility 4.77 Very Acceptable
Security 4.74 Very Acceptable
Maintainability 4.72 Very Acceptable
Portability 4.71 Very Acceptable
Grand Mean 4.74 Very Acceptable

Legend: 4.21-5.00 = Very Acceptable; 3.41-4.20 = Acceptable; 2.61-3.40 = Slightly Acceptable; 1.81-2.60 = Unacceptable; 1.00-1.80 =

Totally Unacceptable.

In terms of app’s functional suitability, it was very acc-
eptable as indicated by a mean score of 4.81. The res-
pondents find it responsive, work as expected, and pro-
vide necessary information as needed. They also asked
for additional function such as adding more option on
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the payment section of the app. According to Rodri-
guez et al. (2012), functional suitability is one best
relevant characteristic that generate the greatest inte-
rest. This is because having an evaluation available
that indicates the acceptability level of the product's
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functional requirements helps ensure that the software
product is apt for the functions it must perform. The
increasing usability relied inherently on basic function-
alities (Mossey, 2019), which only means that fun-
ctionality is important to the usability of the mobile
application. The outcome also demonstrates that the
produced mobile application fits the criteria of what to
expect from a software platform designed for Metro
Roxas Water District concessionaires (MRWD). The
phone app may transmit invoices and display infor-
mation that is required for users to complete their
duties and objectives, which is a significant element. In
terms of performance efficiency, the mobile appli-
cation was very acceptable as shown by a mean score
of 4.75. The respondents find the mobile app to be res-
ponsive and working as expected in normal or critical
condition. They are just hoping that the developed app
could support lower specs mobile devices and even
Apple’s i0OS operating system. In a real-world situ-
ation, the functionality and usability of the developed
app can only be appreciated by the users if it responds
immediately to every action and no delay occurs. This
is the reason that the mobile application developers
should always consider evaluating the performance
efficiency of their solutions to have a better grasp of
how their application will perform in real life situation
involving processing of data in mobile devices. In
terms of reliability, the mobile application was very
acceptable as specified by a mean score of 4.67. The
respondents find the app very reliable and provide
accurate information. They are just hoping that the app
would be available on Google Play Store so that it
could be utilized. Fast and reliable billing information
is really vital in the collection effort of any organ-
ization. As Rao (2016) said, the procedures in bill-
ing play a vital role in income for a lot of government
entities, and improving billing systems, in conjunction
with strengthening collection processes, can signifi-
cantly boost revenue collection. With this reliable
mobile app, the Metro Roxas Water District target
timely distribution of bills could be achieved in a very
timely and innovative way. The reliability of the mob-
ile application plays an important role to keep the trust
in one’s device, thus, by the result of the evaluation of
the expert-respondents shows that the developed mob-
ile application is very reliable and can be trusted by the
users to provide them the functionality that they need
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for paying their water bills. This suggests that the
mobile application values the quality and consistency
of the data it supplies. In terms of usability, a mean
score of 4.71 implies that the program was very acc-
eptable. The program is user-friendly and simple to
use, according to the expert respondents. As stated in
their remarks, they find some minor issues with the
interface aesthetics of the user, especially when they
use the app in dark mode or night mode of their device.
The expert-respondents commend to fix this minor
issue and rebuild it to make it work on low specs dev-
ices or different sizes of screen. As stated by Mossey,
(2019) mobile app usefulness and usability is a critical
factor in ensuring the application remain downloaded
on the user’s phone. With this in mind, it is anticipated
that the concessionaires will download and utilize the
software platform once it is published or available in
the Google Play Store as it is usable and very valuable.
The app's compatibility was very acceptable, as refle-
cted by a mean score of 4.77. There were no issues dis-
covered with the application's compatibility with their
Android smart phones, although GCash and Pay-Maya
are not opening properly in some circumstances. The
result indicates that the program is ready for MRWD
adaptation because there are no compatibility issues
that will prohibit it from doing so. Akour et al. (2016)
avow that because of the impact of mobile dev-ices in
our lives, there is a greater worry about the depen-
dability and compatibility of software devices; hence,
assessing this software becomes an essential part in the
mobile device adaptation process. As to security, a
mean score of 4.74 implies that the android mobile
application was very acceptable. The respondents’ re-
marks on the security of the app, confirmed their
rating. They just added that the developed app should
consider other security options in protecting the app
such as fingerprint or facial recognition protection.
Defects that can result in vulnerabilities could be in
any kind of software, including desktop and mobile
app. This is why it is critical to consider security while
analyzing an app before it is officially published. Fail-
ure to do so will cause problems not only for the user
of the mobile application, but also for the business that
is supplying data to the users. The result further shows
that the application exhibits high consideration, speci-
fically to its security through AES-256 encryption and
secure protocol for its web services, validating the
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users so that only the authorized users could utilize the
application, and logging activities of the users to moni-
tor suspicious activities. As to app’s maintainability, it
was very acceptable as shown by a mean score of 4.72.
The evaluators indicate that it is as flexible as it could
adapt to the changing needs of the users of MRWD. It
is costly indeed because the SMS cost used for the
One-Time PIN (OTP) code of the validation process of
the app varies on the provider, while the email OTP is
free till the maintenance of the mail server on MRWD
can cost them something. However, despite these con-
siderations, it is still a small price to pay for the better-
ment of the service of the organization. The applica-
tion must be maintained in order to be sustainable and
valuable to future generations of users. For the app’s
portability, it was very acceptable as presented by a
mean score of 4.77 as also stated in expert-respon-
dents’ remarks. They find the application to be port-
able and run on different versions of Android OS.

This implies that the application can replace the exist-
ing manual bill delivery system of MRWD. The result
of the evaluation shows that the application is highly
portable in Android varieties only and can be reinst-
alled through the official installation distribution chan-
nel or the Google Play Store. This means that MRWD
concessionaires can utilize the mobile application on
their phones at any time and from any location. Accor-
ding to Pelandiana and Ado (2018), this results in
better service delivery. It can be connected to the inter-
net, and users and water consumers can access and
make transactions, allowing them to be efficient in
their everyday chores whether at work or at home.

DISCUSSION:

The Android mobile application for the Metro Roxas
Water District concessionaires is a concessionaire cen-
tered app that is intended to deliver its services to its
clients anytime and anywhere. It would improve the
billing process of the organization leading to much
efficient collection and better services. The mobile app
can be a great device to attain the Metro Roxas Water
District’s goal, which is to serve its best. As Rao,
(2012) stated, billing processes play a critical role in
revenue for some government entities, including muni-
cipalities. Improved revenue collections lead to better
delivery of projects and services. The app’s viewing of
current bill feature was established on the Metro Roxas

UniversePG | www.universepg.com

Water District’s existing paper water bill. It contains
the concessionaires ‘personal details, current month’s
consumption, meter serial number, water bill, penalty,
senior citizen discount, arrears, payment date, and
other bill information. The bill due date reminder fea-
ture is another service provided by the app that auto-
matically sends notifications to the user when a bill is
generated by the existing billing and collection system
of MRWD. The viewing of payment history feature
shows the last thirty (30) payment transactions of the
user. It shows payment details such as the Official
Receipt (OR) number, date paid, teller, and amount
paid by the concessionaire. The list of payments is arr-
anged in descending order, with the most recent tran-
saction at the top. In the report leakage and other inci-
dents feature, the user is required to type a description,
remarks and details about the leakage or other incident.

This is important information for the MRWD to act on
the report. The image of the incident is also required
by the app, which can be uploaded by tapping the
upload image from the report leakage screen. Once an
image is selected, the user can send the report by
touching the send report button, which will only enable
if the required information is filled out. The reinsta-
llation and reconnection notification feature is the
mobile application’s way of informing the user that a
job order for reconnection or reinstallation will be
performed with their account. The notice will be sent
to the user’s phone through the built in Android notify-
cation system. The link to payment apps feature of the
program is intended for the user to open directly to
GCash and PayMaya apps, the two online payment
apps used by Metro Roxas Water District in accepting
payments.

CONCLUSION:
The technical experts evaluated the developed appli-
cation as very effective in respect to ISO/IEC 25010 as
to its functional suitability, security, performance effi-
ciency, portability, usability, maintainability, reliabi-
lity, and compatibility. The respondents encountered
mostly minor issues with regard to the user-interface
design, compatibility to lower specification of the
app’s devices and functionalities. Enhancements can
be implemented to solve these minor issues by adding
functionalities to the app, improving its appearance on
dark or night mode, and lowering its requirements to
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make it usable on lower specs of mobile devices. As
future work, the researcher intends to apply for a pat-
ent for the developed mobile app. Furthermore, the
said app is intended to be ported to other mobile oper-
ating system like the iOS of Apple devices and Har-
mony OS for Huawei phones. The developed mobile
app can be implemented by Metro Roxas Water Dis-
trict (MRWD) to offer an alternative method in pro-
viding services to its concessionaires.
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