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purpose of this research is to produce a prototype of an Waterfall

Android-Based School Academic Information System with a
Case Study of SD Inpres Touiu, Rote which is useful in
providing an information system design in the form of a
front-end, so that in the future it can be redeveloped into a
real android application. The results of the development in
the form of a high-fidelity prototype using the Flutter
framework with the Waterfall Method resulted in the SIKALA
prototype being tested for Usability Testing using Black box
testing and the Think-aloud method. The results of the test
got 94% good response and 100% overall task success.
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1. INTRODUCTION

In the era of society 5.0, the development of information technology has progressed very
rapidly, making everyone must be able to follow the path of technological development,
including being a supporting factor in the world of education (Tuhuteru et al., 2023). In the
world of education, schools are one of the places in delivering information to teachers,
students and parents, especially in the outermost regions of Indonesia, with the lack of
infrastructure and the use of technology that is still lacking. Often information is conveyed
manually using paper, such as lesson schedules, report cards and school information which
will later be disseminated by the school, by means of the recipient of information coming
directly to the school or the school that delivers to the recipient of information. Such manual
methods are time-consuming and can cause very high human error and hinder the process of
delivering information and become inefficient and ineffective. There are several schools that
still do not use technology including SD Inpres Touiu, Rote.

Therefore, there needs to be an effort to change the information delivery procedures used
today. Based on these problems, the author provides an alternative by making an Android-
based Information System Prototype in the form of a User interface (Ul) limited to the front-
end which if it can provide an overview and reference in making real Android applications.

In addition, this information system can make it easier for schools, including teachers, to
provide direct information to students and parents. Information systems through android
applications are an alternative in an effort to facilitate schools and teachers. Based on a report
by the Ministry of Communication and Information (2021), 89% of the Indonesian population
uses smartphones. This also applies to residents of SD Inpres Touiu, according to a
guestionnaire that has been made to produce data 90% of SD Inpres Touiu residents are
accustomed to using android. Then 80% choose to buy a smartphone instead of a PC / Laptop
because they feel no need. Communication needs are done using smartphones, besides that
because the price of smartphones is cheaper than the price of PCs / Laptops.

Based on the existing phenomenon, researchers are interested in focusing on researching
the Development of Android-Based School Academic Information System Prototypes (Case
Study of SD Impres Touiu, Rote) so that it can be a reference for subsequent research and
become the initial stage of making a School Academic Information System for the next
developer. This research uses the Flutter Framework in its creation so that it only uses one
programming language, namely Dart Language. The method in this study is the Waterfall
method, although in testing, the methods used are Black box testing and the Think-aloud
Method.

2. Theoretical Basis
2.1. School Academic Information System

School Academic Information System is a technology in managing to disseminate
computer-based information to store and manipulate data in schools can also be used as a
means of communication media between students and students, students and teachers with
school components related to anyone in the school environment (Helmina et al., 2023).

2.2. Android Apps

An application is software that combines certain features in a way that can be accessed by
users (Ningsih & Nurfauziah, 2023).
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2.3. User Interface (Ul)

User interface (Ul) is a system that is displayed graphically and is directly related to the
user (Wiwesa, 2021). In designing a user interface, not only the visual aesthetic aspect is
important, but it is also necessary to consider the functional aspect (Wibawanto & Nugrahani,
2018).

2.4. Prototype

Prototype mode is a software development method, which is a physical working model of
the system and serves as an initial version of the system (Rangan et al., 2020).

2.5. Metode Waterfall

The Waterfall method is serial and will not repeat at previous stages starting from the
process of analysis, design, code and tests (Siahaan & Shiddiqi, 2023). The waterfall method
process flow can be seen in Figure 1.

Figure 1. Waterfall method flow (Siahaan & Shiddiqi, 2023).
2.6. Framework

A framework that helps programmers compile code to create an application (Warsito et
al., 2014). Framework is a framework that makes it easy for programmers to create
applications with libraries of functions that have been organized to be able to create a
program quickly (Suharsana & Wirawan, 2016). According to (Sidik, 2012), by using
frameworks, we do not need to create programs from scratch, but we have been given
libraries of functions that have been organized to be able to create a program quickly.

2.7. Flutter

Flutter is a cross-platform framework, which means applications built with Flutter can be
run on multiple platforms (Fauzi et al., 2021). Flutter was created to simplify and speed up
the process of developing mobile applications that can run on Android and iOS, without the
need to learn two programming languages separately (Raharjo et al., 2009).

2.8. Think-alound Method

Think Aloud Evaluation (TA) is a user-focused testing method, where end users are asked
to continuously express their thoughts while using the system (Diarsa, 2021). The Think-aloud
method is a method of testing a system that engages users in a verbal way about what the
user feels like in using the system. Through the process of verbalization, the observer can
understand the parts of the interface that are having problems (Nielsen, 2012).

2.9. Black Box Testing Method

The Black box testing method is a software testing process by finding errors in several
categories such as missing functions, errors in data structures or in accessing them externally,
initialization and termination errors and errors in the interface (Cholifah et al., 2018).
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3. Methods

This research was conducted at Inpres Touiu Elementary School, Rote, Oetutule, Rote Barat
Laut, Rote Ndao, East Nusa Tenggara, 85381. This research was conducted from July 2021 to
January 2022. In developing an Android-based School Academic Information System
Prototype under the name SIKALA using laptop hardware with specifications Intel® Core ™ i5-
8265U Processor, CPU @ 1.60GHz (8 CPUs), ~1.8GHz, 8 GB RAM, 1 TB Hard Drive, AMD
Radeon R5 M435 VGA. In addition, it uses Qualcomm Snapdragon 665 Chipset Smartphone
hardware, Adreno 10 Graphic card, Android 9.0 OS, 8 GB RAM, 128 GB ROM. As well as
Windows 10 64-bit laptop software as an Operating System, Microsoft Office 2019 as a Word
Processor, Visual Studio Code Version: 1. 56.2 as a Text Editor that will be used for coding
Dart and Flutter programming languages, Dart v3.22.0 as a Programming Language that will
be used, Flutter v3.22.0 as a Framework for the Dart programming language that will be used
for Prototype development in the form of User interface (Ul).

3.1. Research Flow Chart

Research to make a prototype of this Android-based School Academic Information System
uses the waterfall method. So as to prioritize the efficiency and effectiveness of this research.
Because it uses the waterfall method, the author does not need to repeat the steps worked
on because the initial nature of this method is flowing so that the author does not need to do
a stage twice. Data Collection Techniques and Procedures.

3.3.1. Analysis

The analysis stage is the process of writing knowing what problems exist and completing
the data needed in making a prototype of an android-based school academic information
system by proposing the SIKALA Use Case Diagram and SIKALA Functional Requirements
which can be seen in Figure 2 and explained in Table 1.
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Figure 2. Use case diagram SIKALA.
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Table 1. Functional requirement SIKALA.

No. Functional Requirement Actor
1 View the login from display on the Login Screen  All User
2 See what the Home Screen looks like All User
3 View the schedule screen view All User
4 See how report card scores show on the report All User

card page
5 View student report cards All User
6 Enter report cards for student grades Guru
7 Viewing user profile on the profile screen All User
8 View your school profile All User
9 Display tutorial features for users All User

10 Display FAQ feature for users All User
11 Display help features for users All User

3.3.2. Design

The design stage is a design process carried out by designing and discussing the design of
the SIKALA User interface limited to wireframes so that it can be developed again into an
android application. So it does not wait for the final design results, but if the author feels the
results are appropriate, they will proceed to the next process, namely the coding process. The
design that has been made can be seen in Figure 3.

O 00 ong 0o oo 00 0Ofo 00 0

Figure 3. SIKALA wireframe display.
3.3.3. Code

The code stage is the process of creating a front-end school academic information system
using the Dart programming language with the Flutter framework. The structure of the flutter
code used can be seen in Figure 4.

Import IMPORT

package:flutter_apps/constants.dart’;
MAIN
void main() == nmAppMyApp();
class MyApp extends StatelessWidget {
This widget is the root of your

application.

@override WIDGET

Widget build(BuildContext context) { TREE

retum Material App(
debugShowCheckedModeBanner:
falze,
title: Flutter Apps',
theme: ThemeData(
primaryColor: kPrimaryColor,
scaffoldBackgroundColor:
Colors blue,

home: WelcomeScreen(),

H

Figure 4. Flutter code structure.
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3.3.4. Testing

This last process is the process of determining whether this research is successful or not
because this process knows whether the front end of the school's academic information
system is running well or not. Testing at this stage uses two methods, namely Black box testing
and the Think-aloud Method. The testing scenarios described in Table 2.

Table 2. Task scenario

No. Task Scenario Expected Result
Results

T1 Open the Application until the display becomes Welcome Screen.

T2  Select the START button to enter the Login Screen.

T3  Enter NISN and Password to Login into Home Screen.

T4  Find the schedule menu to see the Schedule.

T5 Find the Report Card menu to see the Report Card.

T6  Find the Profile menu to view your Profile.

T7  On the Profile Screen find the School Profile menu.

T8 Then go back to the Profile menu to enter the Settings menu.

T9  Onthe Settings menu, select the Tutorials menu to enter the Tutorial View.

T10 Go back to the Settings menu to enter the FAQ menu.

T11l Go back to the Settings menu to enter the Help menu.

T12 Go back to the Settings menu to select the exit menu to return to the Login
Screen display.

These four processes are the reference of this study so as to produce a flow chart that
can be seen in Figure 5.

« for problems and kmit theae problems

¥

Conduct literature reviews and search for relevant research

Distribaste questionnaies 1o poantial usars, namaly taachers, stdants

¥

Conduct direct observations at SD Inpres Touiu, Rote

¥

| Conduct Interviews with teachers, students and parents |

| Collect questionnaire data |
| Designing and discussing Ul Design | H

l

| Creation of front end using Dart and Flutter languages |

|

Sehool Academic Information Syatem Prototype Test at S0 Inpras
Touiu, Rote

L ||

Documentation of the results of the Android-based school academic

Figure 5. Research flow chart.

3.2. Data Collection Techniques and Procedures
3.2.1. Observation

At the observation stage, it was carried out to obtain data needs on the system in the
development of the School Academic Information System Prototype, namely SIKALA. The
observation instruments used are described in Table 3.
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Table 3. Observation instrumen.

No  Assessed Aspects Indicator

1 State of the
Environment

School Location

Learning Process

How to convey Information
How to communicate

How to exchange
Information

2. Conditions of School
Residents

3.2.2. Interview

The interview guidelines were conducted to obtain the data needs and criteria desired by
users for making an android-based SD Inpres Touiu value processing information system
application. The interview instruments used can be seen in Figure 6.

Name:
Status:

What do vou think zbout the colors used?

What do you think about the fonf used?

What do vou think about the feature?

What are your suggestions for this application
the future?

Figure 6. Interview guideline instrument.

3.2.3. Kuisioner

The questionnaire contains questions about the use of smartphones, what applications
respondents use, and what features are easy to understand by respondents which will later
be useful for the selection of icons, features and colors that will be used by the author in
making a School Academic Information System Prototype at SD Inpres, Touiu based on
Android. The questionnaire instrument used can be seen in Figure 7.

12. Entertainment:

i . i
2. Status Feschrs | Sudents | Parena | [ TaTok [ Youmbe [ Twitch [ Disney Hotstar

3. Smartphone users R O Amazon Prime
den Netflix
of smartphone o . - =
hone use per day: <1 hour /<3ha [m] O other
now the fealures below
[ Operating System No. Question
installed on your Smartphone 1 T Shor Anem
2 Status

[ Facsbook  [] Istegram [ Twitr [ Snapchat Mullile choice:

Parent
instant Message:

[ Messenger [ Line [ Telegram
w [ Viber
L Other

[ e
[ Bleckbarry Messemger

0-1 year

[ Ms. Temms [] Moodle  [] Google Clasroom Hullpie choics

(Time used is annual}

O Ms. Teams [] Discord  [] Google Meet
o [ Cisco Webes [ Other

3 Duration of Smartphone use in 1 0-1 hour

okopedia @ izada. : Mullipie choice
[lTokopedia [ Bukelapek [ Shopee Eu;ﬂ T it Gk 0 i)
0 ox [ 2 [ zingo
O Carowsell [ AlEspress [ eBay 0 s
O o C Other

Figure 7. Instrumen kuisioner.
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3.3. System Analysis

Analysis of the system is the stage of identifying the system requirements that will be
created in SIKALA which results in User Flow and System Functional. The resulting user flow
can be seen in Figure 8 and the functional needs of the system are described in Table 4.

Table 4. Functional needs of school academic information systems.

Fungsional Description
Sistem
Login Functionality to log into the system
Logout Functionality to log out of the system
Home Functionality for the first page that displays daily schedules and school
announcements
Jadwal Functionality to sort and view schedules
Rapor Functionality to view report card data
Profil Functionality to view application user information
pengguna
Profil sekolah  Functionality to view school information
Tutorial Functionality to introduce the features of the application
FAQ Functionality to create answers to frequently asked questions
Bantuan Functionality to provide support to users in case of errors in the application
T L
f_ﬁ"‘?“ li‘— e le o 0 Displays the | |
| o Smonee ||
B o , - LT
Finished +Y Exit Program No-

Figure 8. User flow diagram of the school's academic information system.
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3.4. Data Analysis Techniques

The technique of analyzing the data used is Black box testing to test whether there is an
error in the function of the application, and the Think Aloud method is based on user
responses when verifying the school's academic information system. After testing the
prototype of the Android-based school academic information system application, users were
asked to provide comments for researchers in the form of positive or negative responses.

4. RESULTS AND DISCUSSION
4.1. Research Data Analysis

In the first stage, a direct analysis was carried out at SD Inpres Touiu, Rote to find out how
the application criteria can be used by residents of SD Inpres Touiu, Rote by means of
guestionnaires by spreading questions via google form to residents of SD Inpres Touiu, Rote.
Observations are also made to assess the background of the existing problems. As well as
interviews conducted to obtain solutions that produce use case diagrams and user flow. The
results obtained from 10 respondents are 90% using smartphones, 80% of whom choose to
use smartphones rather than using and buying a laptop or PC. The design stage is an advanced
stage after analyzing so as to produce a User interface design that will be used at this stage,
discuss with the design team, then wait for the wireframe results from the design team. The
design used is a design that according to the author matches the results of the analysis and if
later it has entered the coding stage, the author will not repeat the design again and continue
the code stage. The code stage is carried out after the author feels that the existing design
has been suitable as a reference. At the implementation stage in the form of writing code
using the Flutter framework with Dart Language to produce a prototype of the SIKALA
android-based application. The result of coding produces a prototype with a level of high-
fidelity accuracy prototype in the form of a front end from SIKALA with a display of SIKALA
which can be seen in Figures 9a and 9b.

e sveia | aeedn
T R oo <o
(o e . SD Inpres Touiu Pengaturan
SIKALA = :; -4 T
‘ : A
Vienda Miccela Seldry
u Masuk . =

SIKALA

B S B O
T I
Figure 9a. Design user interface prototype Figure 9b. Design user interface
SIKALA. prototype SIKALA.
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After the coding stage, the author conducted a test stage which is a test of whether the
SIKALA prototype can run using the Black box method which can be seen in Table 5 and Think-
aloud with test results can be seen in Table 6.

Table 6. Black box test results.

No Task Scenario Expected Results Result
1 Open the Application until the Show Welcome Screen Appropriate
display becomes Welcome
Screen.
2 Select the START button to enter  Display Login Screen Appropriate
the Login Screen.
3 Enter NISN and Password to Enter on the Home Appropriate
Login into Home Screen. Screen
4 Find the schedule menu to see Display the Schedule Appropriate
the Schedule. Page
5  Find the Report Card menu to Featured Report Card Appropriate
see the Report Card. Page
6  Find the Profile menu to view Show Profile Page Appropriate
your Profile.
7  On the Profile Screen find the View School Profile Page  Appropriate
School Profile menu.
8 Then go back to the Profile menu  Enter the Settings menu Appropriate
to enter the Settings menu.
9  Onthe Settings menu, select the  Log in on the Tutorials Appropriate
Tutorials menu to enter the page
Tutorial View.
10 Go back to the Settings menuto  Login on the FAQ page Appropriate
enter the FAQ menu.
11 Go back to the Settings menuto  Signin on the Help page  Appropriate
enter the Help menu.
12 Go back to the Settings menuto  Back to Login Screen Appropriate
select the exit menu to return to
the Login Screen display.
Table 7. Think-aloud with test results.
Task Scenario Feronica Grace Christin Dharma Explanation
(Parents) (Student) (Parents) (Teacher)
Open the Good Good Good Good 100%
Application until response response response response
the display (show) (show) (show) (show)
becomes
Welcome Screen.
Select the START Good Good Good Good 100%
button to enter response response response response
the Login Screen. (show) (show) (show) (show)
Enter NISN and Good Good Good Good 100%
Password to Login  response response response response
into Home Screen.  (show) (show) (show) (show)
Find the schedule Confusion Confusion Confusion Good 25%
menu to see the Response Response Response response
Schedule. (show) (show) (show) (show)
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Table 7 (Continue). Think-aloud with test results.

Task Scenario Feronica Grace Christin Dharma Explanation
(Parents) (Student) (Parents) (Teacher)

Find the Report Good Good Good Good 100%

Card menu to response response response response

see the Report  (show) (show) (show) (show)

Card.

Find the Profile Good Good Good Good 100%

menu to view response response response response

your Profile. (show) (show) (show) (show)

On the Profile Good Good Good Good 100%

Screen find the  response response response response

School Profile (show) (show) (show) (show)

menu.

Then go back Good Good Good Good 100%

to the Profile response response response response

menu to enter  (show) (show) (show) (show)

the Settings

menu.

On the Settings Good Good Good Good 100%

menu, select response response response response

the Tutorials (show) (show) (show) (show)

menu to enter

the Tutorial

View.

Go backtothe  Good Good Good Good 100%

Settings menu response response response response

to enter the (show) (show) (show) (show)

FAQ menu.

Go backtothe  Good Good Good Good 100%

Settings menu response response response response

to enter the (show) (show) (show) (show)

Help menu.

Go backtothe  Good Good Good Good 100%

Settings menu response response response response

to select the (show) (show) (show) (show)

exit menu to
return to the
display Login
Screen.

4.2. Discussion

Functional in this study using the Waterfall method development method which is made
in the form of a high-fidelity prototype, namely the front-end of the SIKALA application
prototype by implementing a wireframe design into an android application using the Flutter
framework with Dart Language as its programming language. With the function of the
Prototype in the form of an illustration or reference with front-end results that can be run
from the SIKALA prototype application which has various features such as the home screen
displaying the schedule for today, the Schedule Screen displays the schedule of lessons every
day, there is also a Report Card page that will display report card scores, Profile Screen that

DOI: https://doi.org/10.17509/jcs.v5i2.70801
e- ISSN 2723-4088



https://doi.org/10.17509/jcs.v5i2.70801

Seldry et al., Development of Academic Information System Mobile ... | 82

displays profiles of users and there is also a school profile that contains school data and
information.

This research has passed 2 testing processes, namely Black box testing and the Think-aloud
Method. Black box testing is carried out by the author as the developer of the SIKALA
prototype which can be called Alpha Testing and this test can be seen the absence of errors
or errors in each function of the SIKALA prototype. The test was carried out with the Think-
aloud Method to 4 respondents from 3 different statuses, namely teachers, students and
parents with the results of usability testing using the Think-aloud method with the formula
(total points: 4 x 100%) and got an average score of 94% good responses from the overall
response, namely 48 responses from respondents gave good responses and 3 of them were
still confused, so it can be said that positive responses are more dominant and percentages
The success of the existing task scenario is 100% successful.

The results of this research can be used as a reference in making an android-based School
Academic Information System at SD Inpres Touiu, Rote to create applications on a large scale
that can later help convey information from the school to school residents who can display
schedules, report cards and school profiles of SD Inpres Touiu, Rote.

4. CONCLUSION

An Android-Based School Academic Information System Prototype has been made at SD
Inpres Touiu, Rote which aims to be useful in providing Information System design using the
Flutter Framework with Dart Language in the form of a prototype with a high-fidelity
prototype type so that in the future it can be developed back into a real Android application.
Based on the results of Analysis, Development and Testing using Black box testing and the
Think-aloud Method on each function in the SIKALA prototype has been obtained The results
of the development in the form of a high-fidelity prototype using the Flutter framework with
the Waterfall Method resulted in

(i) Prototype of School Academic Information System Based on Android SIKALA

(ii) The results of the test received 94% good responses and 100% overall task success
through Usability Testing using Black box testing and the Think-aloud method.

(iii) High-fidelity prototype with results limited to the front-end prototype SIKALA which
can be said to be appropriate without any errors and the function of the prototype can run
without any errors and has met the criteria.

(iv) The design of the SIKALA application can assist schools in designing products on a large
scale so that information from the school is no longer provided manually and information
such as schedules, report cards and other school information can be delivered efficiently and
effectively.

Suggestions from the author through this study so that it can be further developed in the
next research, namely:

(i) Perform needs analysis for Ul with a larger scale and more resource persons to
produce more diverse data.

(ii) Ifyouwantto develop this prototype into a real Android application, you are expected
to look back at adjusting to new design needs such as the curriculum used by the school.

(iii) There needs to be additional features for schools, teachers, students and parents to
communicate with each other on the application.
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