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Introduction

Improving the quality of education in Indonesia
can be developed through the implementation of
educational reforms. Changes that occur in traditional
learning towards learning that further enhances critical
thinking is called educational reform (Redhana, 2010;
Sugiyarto et al., 2018 and Sumiati et al., 2018). In the
world of education, many branches of knowledge must
be studied to achieve educational goals. Learning is a
teaching and learning process in education and is also
said to be a complex process involving several
including
pedagogical and didactic (Surayya et al, 2014;

interrelated  aspects

Setiawaty et al., 2018).
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Abstract: Industrial revolution 4.0 in the 21st century, many countries have made their
country's roadmaps to be able to survive in the midst of dynamic changes. The 21st century
is marked by information that can be accessed by anyone, anytime and anywhere,
computing or the use of robots, automation or work that can be done routinely and
communication that becomes unlimited in every aspect of people's lives. The purpose of
this research is to, 1) find out the feasibility of the developed Virtual Learning Environment
(VLE) media for use in learning, 2) find out the perceptions of teachers and students
towards the developed Virtual Learning Environment (VLE). This research and
development (R&D) research adapt the 4-D development model (define, design, develop
and desiminate). The results of this research, namely the validity of the learning media
developed was obtained from the assessment results with an average percentage of 93% in
the 'Very Good' category, the quality of the learning media developed obtains assessment
results with an average percentage of 92% in the category "Very Good" and received a
positive response from students with a percentage > 90%. Learning uses integrated
Android-based VLE media STEM approaches are able to improve 4C
competencies and beyond provide a positive response to significant student
learning outcomes.
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On the psychological aspect of learning activities
students have different levels of development and
various learning processes. As in learning to
memorize, how to understand concepts, attitudes and
motor skills. Therefore, a teacher does not only have
theoretical abilities but also has practical skills so that
he can design learning to be better and more
interesting, easy for students to understand and fun,
(Mahasneh & Alwan, 2018; Malele & Ramaboka, 2020).

Increasing  these  competencies can  be
implemented with educational transformation through
the use of educational media in learning activities
(Anshari et al., 2015; Ester van Laar et al., 2020). One of
the learning media that is considered to be a balance
point and respond to the dynamics of technological

psychological,
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development is known as the concept of electronic
learning (e-learning). The learning model through e-
learning is actually a learning concept that has
undergone a transformation from conventional forms
into a digital form (Suharyanto & Mailangkay, 2016).
This is in accordance with the President's directives
(2019-2024) to create superior human resources, where
character education (priority to character education
and Pancasila practice); Deregulation and de-
bureaucratization (elimination of regulations that
hinder investment breakthroughs and increases);
Increasing investment and innovation (government
policies must be conducive to mobilizing the private
sector to increase investment in the education sector);
Job creation All government activities are oriented
towards job creation; Prioritizing new and innovative
vocational education and training approaches and
technology =~ empowerment (by  strengthening
technology as an equity tool, both remote areas and big
cities get the same opportunities and support for
learning) (Imanda et al.,2021; Imanda et al., 2017)

Facing the industrial revolution 4.0 in the 21st
century, many countries have made roadmaps for their
countries to be able to survive in the midst of dynamic
changes. The 21st century is also marked by the
abundance of (1) information that is available
anywhere and can be accessed at any time; (2) faster
computing; (3) automation that replaces routine jobs;
and (4) communication that can be done from
anywhere and anywhere. Entering the 21st century the
use of technology, information and communication
transcends borders, so that the state transforms
education by adjusting to the times (digitalization).
This also has a significant effect on increasing teacher
digital competence, (Laar et al., 2020); Daryanto and
Karim, 2017); Ministry of Education and Culture
Research and Development, 2013; Setiawaty et al.,
2022; Pane et al., 2018).

The 21st century is also known as the knowledge
age, in this era, all alternative means of fulfilling life's
needs in various contexts are more knowledge-based.
Efforts to meet the needs of knowledge-based education,
knowledge-based economic development, knowledge-
based social empowering and development, and
knowledge-based industry development (Kijima, dkk.
2021 dan Wang et al, 2022). In the 21st century,
education is becoming increasingly important to ensure
students have learning and innovation skills, skills in
using information technology and media, and can work
and survive by using life skills (Chen et al., 2011;
Goodsett, 2020; Gu et al., 2022).

Based on the results of observations and interviews
conducted at SMK schools in North Aceh District and
Lhokseumawe City, it was found that the lack of varied
media use in the chemistry learning process resulted in
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students having difficulty understanding the material.
Because of this, teachers should be able to carry out
interesting teaching and learning activities by selecting
and applying appropriate, effective and varied teaching
media in order to facilitate the delivery of chemistry
material and to increase student interest and interest in
learning. In addition, a monotonous or teacher-centered
method without interesting teaching variations will
certainly make students bored and bored. Teachers need
to develop more creative methods and use learning
media to support the delivery of lessons. By developing
learning methods using interactive learning media, it
will attract students' interest and motivation to learn.
Students will be more enthusiastic in participating in
learning and the material conveyed through learning
media can be absorbed properly.

Learning outcomes obtained optimally are also
expected to be supported by one of the factors, namely
interest and motivation to learn, because it can provide
stimulation in learning for someone. Interest can affect
the quality of achievement of student learning outcomes
in certain fields of study, while motivation encourages
and directs interest in learning to achieve a goal. Based
on the description above, the teacher must carry out
learning innovations so that student learning outcomes
are further improved by implementing Virtual Learning,
students can study learning materials independently
and are interactive, which are presented in the form of
Web Based Learning (WBL) and e-assessment through
Learning Management Systems (LMS). From the
description above, the researcher is interested in
conducting research with the title "Educational
Transformation = Through a  Virtual Learning
Environment (VLE) as an Effort to Increase Competence
in the 21st Century".

Method

This research is a type of research and development
(R&D) research with the aim of developing VLE media.
The resulting product is in the form of a website that
functions as a high school learning media. This study
adapted the 4-D (Define, Design, Development, and
Disseminate) procedures (Thiagarajan, et al., 1974), and
will be implemented in junior high schools in North
Aceh Regency and Lhokseumawe City.

The research procedures to be carried out are
described: 1) Definition (Define): (a). Front and analysis,
(b) learner analysis, (c) task analysis, (d) concept
analysis, and (e) specifying instructional objectives; 2)
Design: (a) constructing criterion-referenced test, (b)
media selection, (c) format selection and (d) initial
design; 3) Development: (a) expert appraisal, and (b)
developmental testing; 4) Dissemination: (a) validation
testing, (b) packaging and (c) diffusion and adoption

6886



Jurnal Penelitian Pendidikan IPA (JPPIPA)

(Thiagarajan & Semmel, 1974). The subjects of this
research were 10 chemistry teachers and 50 high
school/vocational school/equivalent students in the
district North Aceh.

Result and Discussion

Defining Stage

This defining activity is done to see initial analysis.
such as student and school needs, as for the needs of
students and adjust to the need’s students and school
conditions. analysis of student characteristics such as
learning style, motivation, and activity.

Designing Stage

Design is carried out for design before development
by planning the outline before developing the product,
through constructing criterion-referenced test, media
selection, format selection, and initial design.

Development Stage

Development is a technique for validating and
assessing the feasibility of product designs or drafts
to see validity and feasibility. This stage focuses on
validating and assessing the feasibility of the VLE media
product design, validation was carried out by 3 expert
lecturers. This stage is testing the VLE media product
design to reviewers, namely 3 peer reviewer lecturers to
validate VLE media.
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Figure 1. Diagram of material expert media validation result
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Figure 2. Diagram of material expert media validation result
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While the results of the assessment of the media
expert validator I on the linguistic aspect (90%), software
engineering (92.5%), and visual and audio display (92%),
as well as the score results of the media expert II
validation test questionnaire on the linguistic aspect (90
%), software engineering (92.5) and visual and audio
display (88%). obtained an overall percentage of 93.4%
with a very good category

Dessemination Stage

This stage includes validation testing, packaging,
diffusion and adoption. The product that has been
revised at the development stage is then implemented
for students to be asked for their responses and a
feasibility test by teachers who teach science.
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Figure 3. Diagram quality tesr results by the teacher
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Figure 4. Diagram of media quality results by students

This trial stage was carried out with the aim of
knowing the effectiveness of the media. The learning
developed is seen from the increase in students' 4C
competencies in turn, has a positive impact on student
learning outcomes. Instruments used in the test Try this
in the form of test questions that have been validated
first. Application of the developed media can improve
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student skills so that they can have a significant
influence on student learning outcomes with 71%
completeness. This is in line with the results of research
by Setiawaty et al., 2022; Harvey & Kamvounias, 2008;
Imanda et al.,2021 that the application of good and
interesting media and the effectiveness of the product
can provide positive impact on students' competencies
and cognitive learning outcomes.

Conclusion

Media quality based on the assessment of material
experts obtained a percentage of 87%, based on the
assessment of media experts obtained a percentage of
88%, assessment teachers get a percentage of 99% in the
"very good" category. This category shows that learning
media is based on Android on hydrocarbons and
petroleum materials can already be used as a learning
medium. There is a significant change in students'
cognitive ability on hydrocarbon and petroleum
materials based on the results of the average value the
pretest is 34.5 and the average posttest score is 85.4.
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