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Education equality for the Indonesian people still needs to be
improved; for example, in Indramayu, the average length of schooling
for the community has only reached 6.52 years (2021) and 6.83 years
(2022), still below the 12-year compulsory education program. One
way of equitable distribution of education through digitisation of the
Education module still needs to be solved, especially related to
uneven internet access facilities and the high price of internet quota.
Therefore, it is necessary to carry out this activity so that a system
that contains digital learning modules can be produced without using
internet quota. This activity aims to digitise learning modules that can
be accessed without internet quota to accelerate education equity for
Pabean Udik Village Indramayu school students. Activities are carried
out by designing a system consisting of hardware, web-based
applications and learning module content, both K-13 modules and
Virtual laboratories. The result obtained is the availability of a system
that contains learning module content and virtual laboratories that can
be accessed without internet quota using smartphones, tablets and
computers. This system is expected to be a solution for equitable
development, especially for students in Indramayu, to increase
students' knowledge even though the average school time is still
below national standards. This system can also be implemented in
other regions to accelerate education equity in Indonesia.

This is an open access article under the CC BY-NC license.

Corresponding Author:

Fajar Rahayu,

Department of Electrical and Computer Engineering,

UPN Veteran Jakarta,

JI. RS. Fatmawati, Pondok Labu, Jakarta 12450 Indonesia.

Email: fajarrahayu@upnvj.ac.id

1. INTRODUCTION

Education is a means for a country to progress (Tchamyou, 2020), and the quality of a country's
education determines the country's progress(Avelar et al., 2019; Banerjee et al., 2021; Leal Filho et
al., 2018). Given the importance of education, the Government of Indonesia is very concerned about
the quality of education for its citizens. The Indonesian government has launched several programs
to improve the quality of education in Indonesia (Rozak, 2021), including equal distribution of
education for Indonesian people everywhere. Education equality for the community is very important
(Agil, 2020; Broderick, 2018; Duan et al., 2021). One way to accelerate education equity is to conduct
online learning (Cidral et al., 2018; Lee et al., 2019; Nie et al., 2020). This online learning method
can proliferate because it is supported by faster internet access (Tick, 2019).
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However, some regions still have a level of education, such as Indramayu City, where the
average length of schooling for the community is only 6,52 years (2021) and 6,83 years (2022) still
below the national target of 12 years. On the other hand, internet access in Indonesia is still uneven
(Safitri et al., 2022). There are still many areas in Indonesia that need proper internet access. Even
if internet access is available, buying quotas is still expensive. in other words, it can be called even
though the internet already exists. Still, the available quota is limited and depends on the ability to
buy the internet quota (Amir et al., 2020; Yunus et al., 2023)

For this reason, it is necessary to digitize learning modules where digital learning modules allow
students not to be limited in time and space like traditional learning so that students can adjust the
time and location to carry out learning activities (Blau & Shamir-Inbal, 2017; Hylén & Schuller, 2007; Lin
etal., 2017; Yates et al., 2021). Furthermore, creating a system containing digital learning modules that
can be accessed without internet quota is necessary. Therefore, it is essential to carry out this activity
so that a plan that includes digital learning modules can be produced without using the internet quota.
This research aims to digitized learning modules that can be accessed without internet quota to
increase student's knowledge with a case study for students in Pabean Udik Village Indramayu.

2. RESEARCH METHOD

The activities carried out can be divided into three parts: 1. Prepare suitable hardware, which can be
amini PC, PC or Notebook, in this activity using Dell OptiPlex 8940 PC, which is used as a local web
server (Serik et al., 2019) and can be accessed via Wi-Fi network directly from other devices without
internet quota. 2. Prepare content in the form of material in the form of K13 learning modules for
junior high school students and virtual Laboratories modules from Phet edu. This Virtual Lab module
helps students to be able to understand better the theory that has been taught before (Glassey &
Magalh&es, 2020; Grodotzki et al., 2018). Create a web-based application that can display pre-prepared
content (Arnaiz-Gonzélez et al., 2018; El Hani et al., n.d.). Web-based learning is quite effective for
school students because it can be accessed using various devices, such as smartphones, tablets

and computers .
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Figure 1. Research Method

3. RESULTS AND DISCUSSIONS
a. Web Application Designed

The website's homepage design is shown in Figure 2. Users can see at a glance what features
are available on the website, and if they want to access more deeply, they can click the button on
the homepage or click the button in the navigation. Column. On this home page, recommendations
for each feature offered on the site are also displayed, and let's remember the study duration and
rating.
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Figure 2. Home Page

Then, this study book page contains books that can be used as study references and applied in
many places or for independent study. You can see this page in Figure 3. This study book is also
equipped with a search function, so if users want to search for the book they are looking for directly,
it will be very effective to use this function. However, on the other hand, the page also shows previews
of some of the most frequently searched books.
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Figure 3. Study Book Page

Then there is the question bank. This question bank page contains a collection of questions that
can help users improve their understanding or knowledge of the subject they are studying or have
studied. This question bank also has a search function to help users select courses or study material
questions, and this question bank is also equipped with answers so users can later see if the answer
is available. right or not. This page can be seen in Figure 4.
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Figure 5. Virtual Lab Page

The latter is part of our higher category, namely virtual labs. This page can be seen in Figure 5.
This virtual lab is equipped with a filtering system, users need to tap on the desired filter and all the
filtering results the user requires will appear immediately. This virtual lab has been made truly
satisfying as it addresses the original goal of creating this virtual lab: to bring simulated conditions
into the lab so that they can be performed at home. anywhere and reduce labor accidents in the
laboratory. The contents page of this virtual laboratory can be seen in Figure 6.

Achmad Zuchriadi, Digitizing learning modules without internet quota to accelerate education equity in Pabean
Udik Village Indramayu



1200 ISSN 2301-8984 (Print)

@ Tampilkan semua muatan
QO Tidak tampilkan muatan

= > v
O Tampilkan perbedaan muatan L Singkirkan Dinding

Balon dan listrik statis ‘0 4’)) P’;Er E )

PECCECECEPEPCEPEP °
COCOCOCOCEPEPEPEEe
POCOCCECCEPCEPOE66

Figure 6. Sample Content of Virtual Lab

b. Flow diagram for web application

[ st

Figure 7 Flow Diagram for web Application

You can see the flow designed on this electrical education website in some of the previous
page design images, where this website is designed to be responsive, very efficient and simple for
all users. Some features available on the Site are designed to facilitate long or repeated visits by
users. This website does not have a login page, so users can access it directly, as shown in the
diagram in Figure 7, some features are provided there.The length of school time for Indramayu
students who were previously only 5.9 years old can be increased by implementing this system which
can be installed both in schools, village halls and other public facilities visited by many students and
the community. Limited internal access and expensive internet quota to access online learning are
expected not to be an obstacle anymore with this system because it can be accessed by cellphones,
laptops and tablets without the need for internet quota anymore.
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4. CONCLUSION

The activities that have been carried out have resulted in the availability of a system containing
learning module content and virtual laboratories that can be accessed without internet quota using
smartphones, tablets and computers. This activity aims to digitize learning modules that can be
accessed easily in order to accelerate educational equality for Pabean Udik Indramayu Village school
students. Activities are carried out by designing a system consisting of hardware, web-based
applications and learning module content, both K-13 modules and Virtual laboratories. This system
could be a solution for equitable educational development, especially for students in Indramayu to
increase student knowledge even though the average school time is still below national standards.
This system can also be applied in other regions to accelerate educational equality in Indonesia.
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