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Abstract

The concept of E-Learning itself is a guide between learning processes that are packaged in the form of information technology.
During the pandemic, schools in Indonesia began to make changes to offline learning to online by utilizing various applications such
as the Google Classroom and WhatsApp applications. Based on these conditions, the researcher tried to develop a system for use in
schools in the form of Android-based e-learning using the waterfall method. Based on the results of system design and testing it
appears that this system can be used at research locations because the system can run well based on the results of black box testing,
while the expert judgment of 10 people said it was very good, while the user response was 150 people with a very good response of
70 percent (105 people), good 30 percent (45 people). So that by using an Android-based E-Learning application, of course learning
done in schools is better than those that only use conventional models or only use Whatsapp or Google Classroom. In addition, with
E-Learning the learning process that is usually carried out in schools can be done without having to go to school again, students and
teachers can carry out the learning process from their respective homes using smartphones and the internet.
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1. Introduction

An application is a tool in the form of software that is usually made using a computer to solve existing problems
(Iskandar et al., 2019); . Applications are currently made for various platforms, ranging from mobile applications
intended for smartphones and tablets, desktop applications for laptops or PCs, website applications that can be used by
smartphones, tablets, laptops or PCs (Iskandar et al., 2018). There are many types of applications, some are used for
work, some are only limited to entertainment, some are used for the teaching and learning process in the world of
education, apart from all that, the main purpose of the application is to facilitate human work, for example in E-
Learning, makes it easier for teachers and students to carry out the learning process without meeting face to face.

E-learning is all that includes the use of computers to support the improvement of the quality of learning, including the
use of mobile technologies. Lately, education in Indonesia has begun to decline due to the co-19 pandemic. Many
schools were forced to close because they were worried about the corona virus spreading to the academic community.
Along with the development of science and technology (IPTEK), learning methods have become more varied due to
this outbreak. The unstoppable spread of COVID-19 certainly has an impact on people in the world. A number of
researchers from various countries are racing to find a vaccine to stop the transmission of the virus.

Since March 16, 2020 the government has decided that students should study from home (Jones et al., 2022). In practice,
the teaching and learning process at home, students and teachers are assisted with online learning applications. However,
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a number of difficulties were encountered by teachers when carrying out this learning from home method. Therefore,
this article discusses the use of e-learning during the COVID-19 pandemic. That way, the learning process which was
hampered due to the co-19 pandemic, can be resolved with the E-Learning application.

The concept of learning using E-Learning has had a significant influence on the process of transforming conventional
education into digital form, both in terms of content and system (Dudung et al., 2022);(Mustapa et al., 2022). E-Learning
can be used to chat either between students or between students and teachers, face-to-face lecture activities whose time
is limited so that it is not enough to make small talk will be resolved with this E-Learning media(Feliz et al., 2022). E-
Learning media makes learning activities more meaningful, because students and teachers can continue face-to-face
learning through online small talk using E-Learning.

Apart from having small talk, E-Learning can also be used to hold discussions in certain forums that are more serious
(Wut & Lee, 2022). The need for training for teachers and students so that they can optimally utilize E-Learning for the
learning process. Until during a pandemic and post-pandemic the learning process is expected to run as it should. So
that it is very possible for anyone to be able to use E-Learning as a medium in managing learning, both in web and
mobile-based forms.

Based on observations made at SMA Negeri 12 Makassar, information was obtained that the school had not maximized
technology in the learning process including the use of e-learning, so the learning process was less varied. Not because
we don't want this system to work, but because the system is not yet available, so we need to design an online learning
system by utilizing an Android application, namely an Android-based E-Learning application. Therefore the researchers
are trying to make an Android-based E-Learning Application to help the learning process at SMA Negeri 12 Makassar.
So that students who do not understand during the learning process in class can relearn the material through the system
that has been provided, namely the E-Learning application.

2. Theoretical Basic

Online learning methods are considered closer to the current generation of students who are known to be very integrated
with technology products (Wannapiroon et al., 2022). As is the case with E-Learning for the teaching and learning
process without the need to meet face to face again at school, therefore, this facility is very much needed today by using
internet media, intranets or other computer network media and other electronic equipment that can support the learning
process . However, from most opinions, e-learning is always identified with the use of the internet so that it allows
distance learning to occur and is not limited by place and time.

Android is an operating system made from Linux aimed at smartphones. Android was first introduced in 2008 in
September which was developed by the Open Handset Alliance which is sponsored by Google (Atmaja, 2022). This
Android has open source properties, where the making of Android is done free of charge and can be used by many
people, so that developers can modify and develop Android even better and there are additional features, as well as
enhanced security, considering that Android is open. source, and therefore easy to abuse.

Android versions have been widely released in the world, namely Android 1.0 with the name Alpha, Android 1.1 with
the name Beta, Android 1.5 with the name Cupcake, Android 1.6 with the name Donut, Android 2.0 - 2.1 with the name
Eclair, Android 2.2 with the name Froyo, Android 2.3 with named Gingerbread, android 3.0 — 3.2 with the name
Honeycomb, android 4.0 with the name Ice Cream Sandwich, android 4.1 — 4.3 with the name Jelly Bean, android 4.4
with the name KitKat, android 5.0 with the name Lollipop, android 6.0 with the name Marshmallow, android 7.0 with
the name Nougat, Android 8.0 with the name Oreo, Android 9.0 with the name Pie, Android 10 with the name Android
Q, and the most recent version at this time, namely Android 11 with the name Android R (Nguyen et al., 2022); . The
naming of this Android version is inspired by food names, such as Cupcake, Donut, KitKat, Oreo, Pie, etc., it's just that
starting from the Android 10 version, they no longer use the food name for the Android version, as in Android 10 and
Android 11, which is called Android Q and Android R (Kurnia, 2022).

Android studio is an application that is used to create android-based applications (Salama & Jabbar, 2022). The android
studio application was first announced by parties from Google at the Google I/0O Conference in 2013 which was then
published in 2014. Before the android studio application was present, developers developed android applications using
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the eclipse IDE application which is a Java IDE. After the presence of the android studio application, the developers
switched from the eclipse IDE application to the android studio application in developing android applications. This
Android Studio application exists for Android developers to create Android applications. There are two programming
languages supported in this Android Studio application, namely Java and Kotlin. Currently, Android developers are
using the Kotlin language more than Java.

Kotlin is a programming language used to create Android-based applications. Kotlin was created by a person named
Jetbrains which was then implemented by Google in the Android Studio application. The name Kaotlin is taken from the
name of an island which is a place used as a headquarters by Jetbrains. Kotlin was first released in 2016 in February
which at that time was version 1.0 the initial version of kotlin and now it has reached version 1.30.70. Kotlin is currently
the programming language most often used in creating android applications (Guo, 2022). Kotlin replaces Java as the
programming language that is often used in creating android applications, because the syntax used is simpler than Java.

3. Method

This research was conducted at SMA Negeri 12 Makassar with 150 trial respondents and a team of 10 experts using
descriptive data analysis techniques. While the system design method uses the waterfall method in system design
starting from Requirement Analysis, Design, development, testing and maintenance (Iskandar et al., 2023; Nurdiansah
et al., 2022).

Before designing the system, information was collected through discussions, observations, surveys and interviews. The
second stage is Design with the aim of helping to provide a complete picture of what must be done. Design is done
before the coding process begins. It aims to provide a complete picture of what needs to be done and how the desired
system should look. The third stage is development, making the software divided into small modules which will be
combined in the next stage. Besides that, in this phase a deeper examination will also be carried out on the module that
has been made, whether it has fulfilled the desired function or not. The fourth stage is Testing, testing is carried out
which aims to find out whether the software is according to the desired design and whether there are still errors or not.
The fifth stage is Maintenance, what is done is repairing errors that were not detected in the previous stages and adjusting
the system according to needs. As an illustration of the system that will be developed in this study, it can be seen in
Figure 1, namely the Use Case Diagram to show how interactions with various actors, namely teachers and students
(Albaghajati & Hassine, 2022; Shafiih, 2022).

Students must first log in, then can do several activities, namely:

a) View assignments, then collect them
b) View learning material, then download it
c) Fill absence

The teacher also has to log in first, then can do several activities, namely:

a) Upload assignments
b) Upload learning materials
c) Create attendance

4, Result and Discussion

This section describes the results of the design and testing of the system that has been built. Is it as needed or not based
on the use case diagram and interface design. The interface design of the application, we can find out the arrangement
of each menu of the application, so that we can find out the processes that occur in the application later (Amiruddin,
2022). The application structure can be seen in Figure 2.

The results of the system design on the main page menu are pages that display the menus contained in the application
as shown in Figure 3.
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The application testing technique in this study uses the blackbox testing method as a method for testing parts of the
system that have been built including the login menu, main menu, dashboard menu, student menu and teacher menu
(Ginantra et al., 2022). Table 1 is the result of testing the system with the research title "E-Learning Application Design
in Android-Based Schools".

Table 1. E-Learning Application Testing Results

No Testing Which are expected Conclusion
1. Login Login page can be accessed ok
2. Main course Main Page can be accessed ok
3. Dashboards Dashboard page can be accessed ok
4, Student Student page can be accessed ok
5. Teacher Teacher page can be accessed ok

The table above shows the results of testing the application that has been developed, namely the Android-Based E-
Learning Application. From these data it can be concluded that all features can run well. While the results of the expert
assessment of 10 assessors stated that this application was very good to implement, as well as the user response of 150
people with a response percentage of 70 percent (105 people) saying it was very good and 30 percent (45 people) stating
that this system was good . This is in line with the results of the study (Yu, 2022); (Dakhi et al., 2022)which states that
using online learning applications can significantly improve learning outcomes and can have a positive influence on
student activity (Baber, 2020); (Damopolii et al., 2021). So that by online learning or using E-learning teachers can find
out that E-learning based learning can improve learning outcomes and students and teachers can adapt to the system
that has been developed.

5. Conclusion

Based on the results of the design and analysis of the data that has been carried out, it can be concluded that the Android-
based E-Learning Application at SMA Negeri 12 Makassar can be used, so that the learning process is more varied and
has a positive impact on student learning activities. besides that the experts and trial respondents stated that this system
was very good to use.
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