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ABSTRACT

Zero waste is one of the programs from the government of West Nusa Tenggara Province in Indonesia,
where this program aims to provide education about waste to the public so that the waste can be processed or
recycled so that it can be useful. Therefore, for the sake of creating a zero-waste culture in the community, it is
necessary to have media that provide education to the public about this program. The purpose of this article is to
discuss the process of developing an Android-based waste education application as a medium of information about
zero waste. This study uses the ADDIE model to make this product with five steps, namely analysis, design,
development, implementation and evaluation. The data collection technique used was a questionnaire with a Likert
scale, and the subjects in this study were the 60 people in the Menceh village. The data analysis technique used is
descriptive quantitative. Our findings show that this application (media) is declared very-feasible by material
(content) experts with a score of 85% and media (design) experts (83%), and user usability is in the very-high
category (83%). So, it can be concluded that this application is feasible to use properly, so that users can obtain

information about how to manage waste through a zero-waste program.
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INTRODUCTION

In the current era, various problems
related to wasting cannot be completely
resolved. Waste in Indonesia is a very serious
problem and also a social, economic and cultural
problem. In social conditions, poor Waste
Management will create an unfavorable
environment for the community, and almost all
cities in Indonesia's experience problems in
processing waste. People still like to throw
garbage carelessly. Although there have been
many efforts made by the government to deal
with waste.

Waste problems can be overcome by good
processing [1], and by reducing, reusing, and
recycling [2]-[4]. In addition, it is very
necessary for large waste transportation services,
sufficient or adequate number of personnel,
timeliness/regularity of schedules and accuracy
of waste objects, namely it will be easy to solve
the problem of waste and environmental
cleanliness properly.

The Law of the Republic of Indonesia
Number 18 of 2008 concerning Waste
Management states that population growth and
consumption patterns affect to gain the volume,
types, and characteristics of increasingly diverse
waste. Based on data from the Central Statistics
Agency (BPS) as revealed by [5] waste produced
increases annually by 67.1 million tons when
compared to the previous year (2018).

The low level of public awareness and
concern for waste, and the inadequate
availability of land for making closets, have an
impact on environmental cleanliness. Therefore,
alternative handling efforts must be carried out
so that problems regarding waste can be
resolved. A clean and healthy environment can
be promoted by using and managing waste
properly and correctly. According to Fagnani &
Guimardes, adequate waste management
provides environmental and economic benefits
[6].

Concern for the environment is
fundamental in encouraging one's awareness of
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the environment around him. This awareness can
take the form of taking action to protect the
environment, love cleanliness, and be wiser in
managing and utilizing everything in the
environment. Humans as thinking creatures must
be able to take advantage of everything in the
environment, especially in managing waste
properly. In addition, based on Governor
Regulation number 44 of 2019 articles three
numbers 3, one of the flagship programs
launched by the West Nusa Tenggara provincial
government in Indonesia is about Environmental
Gemilang, one of which is about zero waste [7].

According to Widiarti, the zero waste
principle is a waste processing concept based on
recycling activities. The concept of dealing with
waste systematically will reduce the amount to
preserve and restore environmental resources, so
that waste from community activities will be
handled properly, such as making flowers from
used plastic, compost from organic waste, bags
from coffee sachets and so on [8].

Zero wastes also have an important role
for environmental cleanliness and are carried out
by Reduction, Reuse, and Recycling [9], [10].
Other opinions state that zero waste is a series of
actions aimed at eliminating waste and
challenging traditional Waste Management
systems [11]-[14]

Based on the results of observations that
have been made to the community in Menceh
Village, a lifestyle that still litters tend to cause
more and more garbage piles not only in the yard
but also on the side of the road. The damage is
getting worse. Based on the results of interviews
with several community leaders, it was
confirmed that there was a lack of government
approach and socialization in the community
regarding handling, processing and regulations
that were closely related to waste. In addition,
there are no socialization activities about the
dangers and benefits of waste that can encourage
the launch of a program movement on zero
waste, so that the community, especially the
Menceh village, lacks understanding and
knowledge to handle waste.

The success of the zero waste program
cannot be separated from the awareness that
people love their own environment and
therefore, there is a need for media to encourage
public awareness and gain knowledge about
Waste Management with economic value, to
create a zero waste culture.

The success of this program has an impact
on the community, such as: loving the
environment, always maintaining cleanliness,
and being able to improve the economy by
recycling the waste and so on [15]-[18].
Therefore, it is necessary to have an application
that can be used as a medium of information to
the community in order to provide an
understanding of public awareness and
knowledge about how to overcome waste
problems in the digital or android-based form.

Android is a widely used portable
operating system among the public users [19]. In
today's era, many Android-based smartphone
users are used as educational media to add
insight and knowledge in various fields such as:
education, social, economic, health and so on
[20]-[24].

Android-based applications have also
been developed or created by many researchers
in various fields. Kurniastuti & Kamil have
created an application to see the nutritional status
of infants according to the standards of the
minister of health in Indonesia [25], an
application used to select organic and inorganic
waste for kindergarten students  [26].
Furthermore, Saefi, Lukiati, & Suarsini have
created an android-based learning media for
biology learning about cell structure and
function [27]. Where their findings show that the
application can be easy and useful for users, as
well as increase their knowledge about the
structure and function of cells in humans.

Furthermore, an Android-based English
learning media application called English for
Disability (EFORD) has been developed by
Azmi, Maryono & Yuana. Where this
application is made so that blind students can
understand the basics of English in grammar and
speaking material [28]. Novaliendry, Darmi,
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Hendriyani, Nor, & Azman has also created
android-based applications as a media for digital
simulation learning at the vocational education
level [29].

Based on the foregoing, several
researchers have created and even developed
android-based applications in various fields.
Meanwhile, this article discusses the process of
developing/creating an education application, so
that users can add knowledge and insight on how
to handle or process waste to be more useful, and
a zero-waste culture can be implemented

properly.
METHODS

The type of research is Research and
Development (R&D) wusing the ADDIE
(Analysis, Design, Development,
Implementation, and Evaluation) model [30]-
[33]. This model is used to develop waste
education applications as a means of information
to users so that the zero-waste program can be
implemented.

The ADDIE model has five stages,
namely:  Analysis, Design, Development,
Implementation, and Evaluation [34], [35] (see
Figure 1). At the analysis stage, identification of
the needed in designing this application, and
ways to deliver a zero-waste program are carried
out, as well as to make it easier to provide
material regarding Waste Management.

Furthermore, at the design stage, a
framework (interface design) is made for this
application, which consists of several menu
forms, namely: intro page, main menu, waste
regulation, waste material, waste processing
menu, and waste processing video.

At the development stage, the collection
of materials regarding waste and the software
used to develop this application is implemented
[36][37]. Furthermore, product (application)
validation is carried out by media experts and
content experts regarding the applications that
have been made.

At the implementation stage, the
activities carried out apply the product that has

been developed in the form of an Android-based
waste education media. This stage is performed
starting from providing guidance to users on how
to use this application of Zero Waste.

Then the last stage is evaluation. Where
this stage is carried out on an evaluation of the
application that has been made, by providing a
guestionnaire to the user, so that improvements
are made to the media and additions if needed.

\ /

Implementation Development

<—
Figure 1. ADDIE Model

Subjects in this study amounted to 60
people. The data collection wused is a
questionnaire with a Likert scale (five options).
Questionnaires are a number of written questions
that are used to obtain information from
respondents in terms of reports about themselves
or other things that they know. For more details,
the assessment on this scale can be seen in table
1

Table 1. Likert Score

Scale Score
Strongly Agree 5
Agree 4
Doubtful 3
Disagree 2
Strongly disagree 1

Meanwhile, the data analysis technique
used in this study is descriptive statistical,
namely by analysing quantitative data obtained
from the results of filling out questionnaires by
material experts, media experts and users to
measure the feasibility and response of the
applications that have been made. The data
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obtained from material (content) experts, media
(design) experts, and user response are then
summed and compared and then converted into
percentages with the formula in equation 1.

total score

Value (%) = onlceore X 100% (1)

Furthermore, the results of the percentage
of eligibility are then converted into the category
of achievement of feasible, which can be seen in
table 2. Furthermore, to find out the results of the
user's response category can be seen in the Table
3.

Table 2. Feasible Achievement Category

No. Achievement Feasible Category
percentage (%)

1 81-100 Very Feasible

2 61-80 Feasible

3 41-60 Enough Feasible
4 21-40 Less Feasible

5 0-20 Not Feasible

Table 3. Percentage of User Response Categories
Achievement Percentage Interpretation

(%)
0-20 Very low
20-40 Low
40 - 60 Enough
60 -80 High
80 -100 Very high

RESULT AND DISCUSSION

A. Result

The results of the analysis according to
the ADDIE model used are applications made
using several supporting programs, namely
Android Studio as the main software for
programming  applications and  Adobe
Photoshop as a supporting application for
designing images in applications. Furthermore,
the collection of materials and contents from this
application: information about waste and Waste
Management, the impact of waste, how to deal
with waste and so on. Meanwhile, the hardware
required to run or operate this application is an
Android-based smartphone with a minimum
version of Kit Kat 4.4.

In addition to collecting materials used to
create applications, it is also important to obtain
information regarding the management of waste

that is used as the content of the application. This
is in the form of information on regulations
related to trash, sources and classification of
waste, diseases caused by waste, and impacts on
health.

The product (application) that we have
created is an Android-based waste education
media application consisting of several forms
(menus) such as: intro page, main page, waste
regulation menu, Waste Management menu, and
waste materials.

The intro page is the interface that first
appears when opening educational media. On
this page, there is an animated text “MEDIA
EDUKASI ZERO WASTE" which enlarges and
then enters the main menu page. The intro page
that can be seen can be seen in the Figure 1.
Furthermore, on the main menu page, there are
material menus namely REPAH (waste
regulation), MAPAH (waste material), OPAH
(waste processing) and there is an exit button on
the top left to exit this application, which can be
seen in Figure 2.

M@DM WKAQI]

By Jalaludir kalan:
UN_VEESLTAS HANZAKKADL

Figure. 1 Interface Intro
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Figure 2. Interface Main Menu

The REPAH (Waste Regulation) menu is an
application's display that has six menus which
when pressed will enter the contents of the menu,
namely regulations related to the rules governing
trash and the back button which will direct to the
previous menu. The display of this application
can be seen in Figure3.
. ]
(REGULAST SAMPAH)

KEMBALI

Figure. 3. Interface REPAH Menu
(Waste Regulation)

MAPAH (Waste Material/Content) menu
is a display where there are five menu options
which when pressed will enter materials about
Waste Management. The content of the material
is in the form of images, text and animations, and
there is a back button that will lead to the
previous menu (see Figure4).

Furthermore, this menu (Figured) also
contains material that can provide education to
users regarding the source and classification of
waste, categorization waste, the impact of the
presence of waste on human health and other
living things, as well as diseases caused by the
waste.
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Figure 4. Interface of MAPAH menu
(Material/Waste Content)

Next, the last one is to produce an OPAH
(Waste Processing) Menu. This menu (form) is a
page that has four menus which when pressed
will enter the contents of materials on organic
and inorganic waste processing, waste
processing  principles, waste processing
methods, and waste processing videos.

This menu (Figure 5) contains material
that can educate the public or users such as: how
to process plastic waste, the methods used to
process it, principles, and is presented in the
form of an attractive video that is accompanied
by animation. With this video, it can make it
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easier for users to understand how to process the
waste. The display results from this menu can be
seen in Figure 5.

After the product (application) has been
developed, the next step is to test the feasibility
of the product. In this activity, a media (design),
material (content) test was carried out, and a
usability test for 60 users.

The feasibility test for the interface design
for this application consists of: appearance,
programming, and benefits. The results we get
are the display aspect has a percentage value of
79%, while the value in the aspect is 85%.
Meanwhile, the value obtained in the benefits
aspect is 85%. for more details, our findings can
be seen in table 4 and Figure 6.

Table 4. Design Expert (Media) Feasibility Test
Results

No Aspect Percentage Category

1 Display 79% Feasible

2 Programming 85% Very Feasible

3 Benefits 85% Very Feasible
Average percentage 83% Very Feasible

Table 5. Material Expert (Content) Feasibility Test
Results

I
OPAH
(OLAH SAMPAH)

PRINSIP
PENGOLAHAN
SAMPAH
CONTOH
PENGOLAHAN METODE

PLASTIK PENGOLAHAN
SAMPAH

Sumber Youtube ; Chanel Aidin RH

DAFTAR VIDEO

Bunga dari Sedotan Minuman Plastik

Cara Membuat Tempat Sampah Mini dari
Kardus Bekas

Cara Membuat Rak Dinding dari Bungkus
Rokok

Pengelolaan  sampsh  adalah  pengumpulan,  Ide Kreatif Botol Bekas Menjadi Tempat
pengangkutan, pengolahan, mendaur ulang dari Pensil
material sampah. Mengacu pada material sampah yang

dinasilkan dari kegiatan manusia, dan biasanya dikelola  Jae Kreatif Mengejutkan dari Botol Bekas
untuk mengurangi dampaknya terhadap kesehatan,

lingkungan, atau estetikar, Yakult Yang Tak Terduga

KEMBALI KemeaL

Figure 5. Interface of OPAH Menu
(Waste Processing)

85% 85%

79%

Display Programming Benefits

Figure 6. Diagram of Interface Design Feasibility

No Aspect Percentage Category Test
1 Content 80% Very Feasible 93%
2 Material 83% Very Feasible
Presentation
3 Language 93% Very Feasible o 8% 8%
4 Usefulness 83% Very Feasible
Average percentage 85% Very Feasible .

After conducting a feasibility test on the
interface design, the next step is to test the
feasibility of the material/content in the
application. This test consists of four aspects,
namely:  content, presentation  material,
language, and usefulness. Based on Figure 7, the
results obtained in the material aspect are 80%,
the material presentation aspect is 83%, while
the language aspect is 93%, meanwhile, the
benefits aspect is 83%. So that the average
results of the three aspects get a value of 85%,
and it can be concluded that this application
belongs to the very feasible category.

Content Material Presentation Languange Usefullnes

Figure 7. Diagram of Content/Material Feasibility
Test

Furthermore, in this study usability test
was conducted, which aims to determine the
level of user response to the application that has
been made. Our findings in table 6 and Figure8
show that the usefulness-aspect gets a score of
84%, while the easy of use aspects is 83%, while
the satisfaction aspect gets a score of 81%. Based
on these results obtained an average value of
83%, so that the application (media) is in the
very high category.
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Table 6. The Result of User Response

Usefullnes  Ease Satisfaction ~ Average
of Use
84% 83% 81% 83%

84%
83%

81%

Usefullnes Ease of Use Satisfaction

Figure 8. Diagram of Usability Testing Result

B. Discussion

Making this application is done with the
ADDIE model through five steps, that is:
analysis, design, development, implementation
and evaluation. This application consists of four
main menus, namely REPAH (waste regulation)
which contains six laws relating to waste,
MAPAH (waste material) which contains
definitions, sources of waste and waste
classification, impacts of waste and diseases
caused by waste, OPAH (waste processing)
which contains related methods of waste
processing, principles of waste processing, and
video tutorials on Waste Management. The
material contained in this media is in the form of
text, images and videos. To enter the material,
then move, return and exit using the buttons
provided.

The results of the overall material/content
feasibility test obtained a percentage of an
average of 85% (in table 5) in the very feasible
category. Based on these results indicate that the
application has material / content that is in
accordance with the objectives and can help
users achieve the goals of this application. In
addition, the material in this application is easy
to understand, presented quite complete,
systematic, attractively packaged, and the
pictures in it are very clear.

Based on this, our findings are relevant to
[25]-[27], [38], [39], where their findings are

that the products that have been developed are
very feasible and meet the standards of the
content.

Meanwhile, in terms of language, this
application is in accordance with the rules of
good and correct language, communicative, and
in accordance with the target media.
Furthermore, in terms of users, this application
can improve users' understanding of the material
so that it attracts users' attention and increases
user knowledge and insight.

The results of the overall feasibility test by
media/design experts (in table 4) obtained a
percentage of an average of 83% in the very
feasible category. From these results, this
application has a standard text format, use of
colour, image quality, animation/simulation,
layout of text, animation, and images, as well as
good user-interactivity and ease of use.

In addition, this application can increase
user attention in using it, and is easy to operate.
Our findings are relevant to [25], [27], where
their findings are that the products/applications
that have been made are in accordance with
usage standards, in terms of appearance, images,
and some of the functions of the buttons on the
application.

Furthermore, the last is the result of the
user's response/usability test for this application
is to obtain an average value of 83% and is
classified as very high (VH) (in table 6). Based
on these results indicate that the use of this
application has a VH response from users, this is
because this application is needed and will be
useful to the community (users), and can help as
their information media. In addition, it makes it
easier for users to learn about waste.

The results of the applications that have
been made have been able to run as expected,
simple and practical to use, also do not require
complicated steps to operate. In addition, this
can operate easily without the need for
instructions and is facile to remember. Also, this
application is very good, convenient to use, and
users feel happy

This application can also be used on
other devices (smartphones), as long as the
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device used the Android operating system. other
than that, this application is practical to use
because there is no difficulty in using it. Our
findings are relevant to [21], [28], [40]-[43].
Their findings are that users feel satisfied and
happy, and are comfortable with this application,
so they always feel like using it to solve the
waste problem in today's era.

CONCLUSION

Based on our findings, it can be
concluded that this application is very feasible to
use in terms of content regarding waste with a
percentage of 85%. Furthermore, in terms of the
appearance/design of the application that we
have created, we get a score of 83% (very
feasible), and users have a very high response
category from the usability aspect (83%), so that
users feel that this application is easy to
understand, easy to use, useful, and they gain
knowledge about how to deal with waste in their
environment. In addition, with this application,
the zero waste program that has been set by the
government can be carried out as it should.

The suggestion from our findings is that
this application needs to be developed again so
that it can be accessed online, because this is
only in the offline form. In addition, this
application can be further developed in the future
so that user interest is even higher, so that
awareness the people pay attention to the
problem of waste, its prevention, impact, and
diseases caused by the waste.
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