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ABSTRACT

The purpose of this study was to determine the
design of the experimental module based on a
virtual laboratory, to determine the feasibility of
the product developed as a learning resource for
students of Physics Education at the University
of Muhammadiyah Metro, to determine the
user's response to the developed product tool.
The development of this product can facilitate
students in learning and as a learning
supplement for educators in classroom teaching
activities. The product developed is an
experimental module based on a virtual
laboratory which is used to make it easier to
understand the material of your oil drops. This
research method uses the R&D (Research and
development) method and uses the ADDIE
model. The data collection instrument used
observation and interviews. From the results of
observations and interviews, researchers used to
make it easier to draw conclusions. Based on the
results of the analysis that the results of expert
validation resulted in an average of 84.75% with
a very suitable category for use and student
responses producing an average response of
90.51% and in the very interesting category.

Keywords: Development, Experiment Module,
Oil Drops Owned.

INTRODUCTION

Education is the process of transferring
knowledge, understanding, and
appreciation. Education is one of the efforts
or ways to education a nation’s future
generations to conceive knowledge and

technology and skills that might prepare
them to live among the society
(Arwudarachman, et al., 2015). Education is
a crucial thing, education also creates
knowledgeable and broad-minded
generations with the help of technological
growth (Arwudarachman, et al.,, 2015;
Yaumi, 2018; Aththibby, et al, 2022).
Learning is an interaction process of
students with teachers and learning sources
in a learning environment. Learning is a
support given by educators to create a
process of knowledge acquisition, mastery
of skills and characters, and an
establishment of attitude and trust in
students. Learning activities are arranged to
help individuals to have capabilities and
competencies deliberately designed to
facilitate the course of active and efficient
learning process in students (Pribadi in
Hadi, 2016).

Physics is one of the branches of science or
natural science which studies about natural
phenomena using scientific  methods
acquired from studies or outcome of
thoughts. Teaching materials are a set of
learning materials based on the curriculum
used in an effort to achieve the pre-
determined standard of basic competencies
(Lestari, 2013). Teaching materials which
are designed comprehensively- in the sense
that there are elements of media and
adequate teaching materials-will affect the
learning atmosphere, causing the ongoing
learning process in students to be more
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optimal. In principle, module is a teaching
material arranged systematically with a
language that is easy to understand by
students in accordance with their ages and
levels of knowledge, so they can learn
independently with a minimum support or
guidance from teachers (Prastowo, 2015).
Module is a self-instructional learning
material which only contains one learning
subject. Module might create a learning
process to be more interesting, more
interactive, and capable of giving messages
in a learning material, can be in the form of
facts, concepts, and procedures.

The utilization of media is aimed to
motivate students. The media used must
have requirements and criteria to be
compatible with the learning purposes.
Learning media are media used frequently
during the learning process as the conveyor
of messages between teachers and students
to achieve teaching purposes(Mais, 2018).
Virtual laboratory can de defined as a
laboratory that might embody abstract
concepts into visualization with the support
of technology. Substantiated by the
statement of (Rosdiana, et al., 2019), it is
stated that virtual laboratory allows students
to learn comfortably because the
instruments and materials are simulated into
a computer to make them less dangerous.
The calculation results of experiment data
that use virtual laboratory are more valid
and proper, therefore, it will be easier to
understand the presented concepts.

LITERATURE REVIEW

The development of a research-based
product is divided into five main stages,
namely need analysis of  product
development, designing the product
feasibility, product implementation or the
creation of product in accordance with the
designing result, product testing or
evaluation, and continuous  revision
(Mulyatiningsih, 2014). Development is the
steps to develop a product or complete the
existing one, which is aimed to produce a
product through development processes and
changes to complete the product. Saputro

(2017:9) concluded that research and
development (R&D) method is a research
method used to produce a specific product,
and test the effectiveness of such a product.
Yunus and Alam (2015) expressed that
teaching materials are used to deliver
learning  purposes, improve learning
motivation, anticipate learning difficulty,
provide exercise, provide summary and
centred on independent learning activities
arranged in an integrated manner. Teaching
materials are used by teachers to deliver
learning subjects, teaching materials consist
of wvarious Kkinds (Kurniawati, 2015).
Teaching materials that are used by teachers
to deliver learning subjects include print and
non print teaching materials (Awalludin,
2017).

Learning module is a teaching material
which is appealing and arranged in an
integrated manner, containing materials,
method, and assessments studied by
students to improve their capabilities
(Syafri, 2018). Module is the smallest unit
that operates independently. Based on that
understanding, learning activities can be
done without the presence of a teacher

(Yaumi, 2018). Students can learn
independently by using a module
(Nurdiansya and Mutuala’liah, 2018).

According to Daryono (2014), to produce a
module capable of improving learning
motivation, the module development must
address characteristics required as a module.
Module characteristics are described as
follows.

1. Self Instructional, a module can be used
by students to learn independently and
irrespective of other parties, i.e.,
learning by using a module.

2. Self Contained, all required learning
materials are contained in the module.
The purpose of this concept is stand
alone.

3. Stand alone, is a characteristic of a
module that is not depending on other
teaching materials/media, or does not
have to be used correspondingly with
other teaching materials/media. By
using a module, students do not require
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other media/teaching materials to study
and complete the assignments within the
module.

4. Adaptive, a module should conceive a
high adaptability ~ towards  the
development of science and technology.
A module is defined as adaptive if it can
adapt to the development of science and
technology as well as flexible to be used
in various hardware.

5. User Friendly, a module should fulfil the
user friendly principle or familiar to use
by the users. It should not be used
merely as a handbook, but rather works
as a guidance and learning book that
must be studied.

Prastowo (2015:221) expressed that a
module is a complete unified program, thus,
it can be studied by students individually.
As an independent learning material, this
learning material is packed in such a way so
students can learn independently through a
module without being limited by time,
interest, and other aspects external to
themselves. A good and proper module is a
module with character which allows
students to learn independently without
depending on teachers. The presented
materials are in sequence; therefore,
students can learn thoroughly and study
materials or do assignments without using
other media.

Experiment is a program with planned

designs aimed to test hypotheses derived

from theories (Firman, 2017). Learning that
uses experiment method is a part of the
entire process of teaching in class, open
process and active role of students.

Experiment is useful to prove a theory. In

addition, experiment is useful to develop

exploratory attitude concerning science and
technology- an attitude of a scientist

(Sagala, 2012). Experiment also has

superiorities, one of which is making

students to be accustomed with using
scientific methods to face all problems,
therefore, they do not believe easily on

Learning medium is anything that can
deliver ~messages, stimulate thoughts,
feelings and will of student, thus,
encouraging the embodiment of learning
process in students. The basic consideration
in selecting media is very simple, i.e.,
capable of fulfilling the needs or achieving
the desired or undesired purposes

(Sadiman, 2014). A learning medium can be
used to create an actual learning condition.
Media are functioned to connect
information from one party to another.
Duludu (2017:9) concluded that a learning
medium is a medium used by teachers to
deliver messages or information to their

students, causing the students to get
stimulated when  following learning
activities. A learning medium is an

instrument used by teachers to educate and
attract students to participate in a learning.
A learning medium is inseparable part of
teaching and learning process for the sake of
achieving general goals and learning goals
in accordance with the development of
technology.

There are seven criteria that must be
addressed by teachers in using media,
namely the media used must be consistent
with learning goals, the media used must be
compatible with the characteristics of
learning materials, the learning media must
be based on student’s condition, teacher’s
capability in using media, the media used
can improve student’s learning motivation,
the media used are varied and innovative,
and the media used should be contextual or
familiar for the audiences (students)
(Darmadi, 2017:91). Some aspects that must
be considered in choosing media include the
support towards the contents within learning
materials- meaning that learning materials
that speak about facts, principles, concepts,
and generalizations highly require media to
be more understandable for students; the
easiness in obtaining the media used, the
skill of teachers in using it, the availability
of time in using it, and the compatibility

something in which the truth is uncertain with the thinking level of students
(Roestiyah, 2012). (Sudayana, 2015:17).
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A virtual laboratory is a learning experience
that simulates authentic laboratory, the
laboratory is simulated in digital format, so
it can be used by students to explore
concepts and theories (Wibawanto, 2020).
Similar to Riswanto et al. (2018) who stated
that a virtual laboratory can be defined as a
series of computer programs that can
visualize abstract phenomena or complex
experiments of the actual laboratories, so it
can improve learning activities in an effort
to develop the required skills in solving
problems. A virtual laboratory or often
referred to as a virtual lab is a series of
laboratory tools in the form of interactive
multimedia-based computer software, which
is operated by a computer and can simulate
activities in the laboratory as if the user is in
a real laboratory (Wahyuni et al, 2020).

MATERIALS & METHODS

This development used ADDIE

development model because ADDIE model

consists of five components. One of the
functions of ADDIE is as a guideline in
building an instrument and infrastructure of

a training program that is effective,

dynamic, and supporting the training’s

performance itself. This model consists of

five steps, namely (1) analysing, (2)

designing, (3) developing,(4) implementing,

and (5) evaluating.

The steps of ADDIE development model

are:

1. Analysis, related to the analysis on work
situation and environment, so a product
that needs to be developed can be found.

2. Design, designing the product according
to needs.

3. Development, creating and testing the
product.

4. Implementation, the activity of using the
product.

5. Evaluation, the activity of assessing if
every step and the created product have
matched the specifications.

The data collecting instruments used in this

study of developing web application-based

questionnaire, learning motivation
questionnaire, and student learning outcome
questionnaire. The data analysis technique
used in the study was an analysis technique
related to the aim of this study, therefore,
the data analysis was performed on the
media’s design, the media’s feasibility, and
the media’s effectiveness on learning
motivation of student to facilitate the
researchers in understanding the data and
drawing conclusions. The percentage of
each sub variable was calculated by using
the following formula:

Percentage

_ X score given by validators

= _ x100%
Y maximum score

RESULT

This development produces a learning
medium in the form of an experiment
module based on virtual laboratory on
Milikan’s oil drop material.

The creation of a virtual laboratory-
based experiment module

The creation of a virtual laboratory-based
experiment module on Milikan’s oil drop
materials was based on the previous stage.
The following is the result of module
designing that has been designed according
to its part.

1) Cover part

Tortesn Miriyok

MILIKAN

Figure 2. Module’s Cover

2) Introduction

e-module were expert validation -
questionnalre, student response Figure 3. Introduction
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After all components were finished, the next
step was printing the module.

The feasibility test of the virtual
laboratory-based experiment module

The validation was conducted after the
creation of a virtual laboratory-based

module experiment has been completely
developed. The validators of the virtual
laboratory-based experiment module
consisted of three lecturers of physics
education of Universitas Muhammadiyah
Metro.

Table 1. The recapitulation result of validation by three media experts

No | Aspect Score acquisition | Percentage (%) | Category

1 Module size 11 73.33 % Feasible

2 Cover design 91 86.66 % Very feasible
3 Module content design | 117 90.76 % Very feasible
Mean 73 83.58 % Very feasible

According to Table 1, it is explained that the
assessment by media experts that has been
done on the aspect of module size obtains a
percentage value of 73.33%, the cover
design aspect obtains a percentage value of

86.66%, the module content design aspect
obtains a percentage value of 90.76%, so the
mean value for media experts is 83.58% that
falls in a very feasible category.

Table 2. The recapitulation result of validation by three media experts

No | Aspect

Score acquisition

Percentage (%) | Category

1 Content feasibility 124

82.66 % Very feasible

2 Presentation feasibility | 78 86.66 % Very feasible
3 Language feasibility 78 86.66 % Very feasible
Mean 93,33 85.32 % Very feasible

Based on Table 2, it is explained that the
assessment done by the material experts that
has been carried out on the content
feasibility aspect obtains a percentage value
of 82.66%, while the presentation feasibility
aspect obtains a percentage value of 86.66%
and the language feasibility obtains a
percentage value of 86.66%. Therefore, the
mean value of material experts is 85.32%
that falls in a very feasible category. From
the calculation results of the experts, the
product of the virtual laboratory-based
experimental module is very feasible to be
used and tested on students.

The implementation stage was the virtual
laboratory-based  experimental  module
which has been completely developed and
then implemented for Physics Education
students at Universitas Muhammadiyah
Metro. The implementation of this media
test was conducted in a class of 12 students
when the learning began. After the learning
was complete, students were asked to fill
out a respondent questionnaire containing
18 questions to provide responses to the
virtual  laboratory-based  experimental
module.

Table 3. The recapitulation of students’ responses

No | Aspect Score Acquisition | Percentage (%) | Category

1 Display 291 97.00% Very appealing
2 Material presentation | 375 89.28% Very appealing
3 Benefit 307 85.27% Very appealing
Mean 324.33 90.51% Very appealing

Based on Table 3, the responses of students
to discover the attractiveness of the virtual
laboratory-based experimental module on
Milikan’s oil drop materials are described in
which the display aspect obtains a

percentage value of 97.00%, the material
presentation obtains a percentage value of
89.28% while the benefit aspect obtains a
percentage value of 85.27%. Therefore, the
mean value of the three aspects can be
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obtained which is 90.51% that falls in very
appealing category.

DISCUSSION

This study and development of a virtual
laboratory-based experiment model on
Milikan’s oil drop materials was conducted
with a large scale at Universitas
Muhammadiyah Metro with 12 students as
the respondents because it was no longer
restrained by the Covid-19. This
development study wused the ADDIE
research that underwent five stages, namely
analyse, design, development,
implementation, and evaluation. Riswanto et
al., explained that a virtual laboratory can be
defined as a series of computer programs
that can visualize abstract phenomena or
complex experiments of the actual
laboratories, so it can improve learning
activities in an effort to develop the required
skills in solving problems. A virtual
laboratory-based experiment module was
designed to provide an easy understanding

towards students and can also be used by
lecturers as a teaching medium. The virtual
laboratory-based experiment model contains
materials of Milikan’s oil drop definition,
the discovery of Milikan’s oil drop, work
principles of Milikan’s oil drop, energies
that affect Milikan’s oil drop, and practicing
of Milikan’s oil drop with virtual laboratory.
This module contains evaluations equipped
with answer key to facilitate lecturers in
correcting the assignment results of
students.

This developed product has undergone
several development stages that determine
the product’s feasibility. The results
indicated that the product of virtual
laboratory-based experiment module is very
feasible to be used in improving
comprehensions of students. This condition
is substantiated by the assessment results of
experts and students. The assessment results
of feasibility and attractiveness of the
module can be seen in Table 4.

Table 4. The expert validation results and responses of students

Expert validation
(materials and media)

Responses of
students

Conclusion

Mean 84.75 % 90.51 %

Category | Very feasible Very appealing

The virtual laboratory-based experiment module on Milikan’s oil drop
materials is very feasible and appealing to be used as a teaching material.

According to Table 19, the validation
assessments from material experts and
media experts acquire a mean percentage of
84.75% that falls in very feasible category,
meanwhile, responses of students acquire a
mean percentage of 90.51% that falls in
very appealing category. Therefore, it can
be concluded that the virtual laboratory-
based experiment module on Milikan’s oil
drop materials is very feasible and appealing
to be used as a teaching material in learning.
The results acquired from the testing/trial of
the virtual laboratory-based experiment
module indicated that students were capable
of acquiring better scores to the prior.
Before using the virtual laboratory-based
experiment module, the filling out of the
questionnaire regarding student career
comprehension resulted in below average
scores. After the students used the virtual
laboratory-based experiment module, the

acquired scores increased compared to the
previous scores. The application of the
virtual laboratory-based experiment model
in Universitas Muhammadiyah Metro aimed
to help students in understanding the
materials has resulted in a very feasible
module to be used. This condition is
substantiated by the data attached by the
researchers.

According to these data, it can be concluded
that the final product of this development
study is a virtual laboratory-based
experiment module that is very feasible to
be used in improving  student’s
comprehension. The accumulation results of
experts and students showed a score of
85.32% for material experts and a score of
83.58% for media experts, meaning that the
validity criteria of a feasible product were
fulfilled. Students generate a score of
90.51%, which means that the validity
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criteria of a very appealing product were
met. The results obtained from the experts
and students were accumulated, therefore, a
score of 87.64% was acquired which
indicated that the validity criteria of a very

feasible product were fulfilled. Based on the
data shown above, this virtual laboratory-
based experiment module is very feasible to
use, and the effectiveness can be seen in
Table 5.

Table 5. The answer score results before and after the module is used

No | Name Number of Correct Answers | Score

Before After Before | After
1 Sample 1 2 10 20 100
2 Sample 2 3 8 30 80
3 Sample 3 3 8 30 80
4 Sample 4 4 9 40 90
5 Sample 5 5 9 50 90
6 Sample 6 4 7 40 70
7 Sample 7 6 8 60 80
8 Sample 8 5 7 50 70
9 Sample 9 4 9 40 90
10 | Sample 10 | 3 8 30 80
11 | Samplell | 8 9 80 90
12 | Sample12 | 7 9 70 90
Mean 4.5 8.41 45 84.16

According to these data, it can be concluded
that this visual laboratory-based experiment
module is effective to be used considering
the improvement of scores before and after
the module was used. The mean score
before the use of the module reached 45
while the mean score after the use of the
module reached 84.16. It can be interpreted
that the increased score shows the effective
use of this virtual laboratory-based
experiment module and its capability to help
improving the comprehension regarding
Milikan’s oil drop materials.

CONCLUSION

Based on the results of development study
conducted through several stages, the
researchers concluded that: this
development study has produced a teaching
material product in the form of a virtual
laboratory-based experiment module for
students of the Department of Physics
Education at Universitas Muhammadiyah
Metro. This study was referring to the
ADDIE development model with analysis,
design, development, implementation, and
evaluation stages. The developed module
contains materials concerning Milikan’s oil
drop. This module is print, containing
materials, experimental measures of virtual
laboratory, and evaluations in the form of
multiple choices.

The acquired research results indicated that
the developed virtual laboratory-based
experiment module on Milikan’s oil drop
materials is feasible to be used as a teaching
material for educators and students in the
learning process based on the total
acquisition of mean scores of media and
material experts, namely 84.75%, which fell
in very feasible category.

The acquired research results indicated that
the developed virtual laboratory-based
experiment module on Milikan’s oil drop
materials is very appealing to be used as a
teaching material for educators/teachers and
students with an overall student response
score of 90.51%, which fell in very
appealing category.

Based on the results of the conducted
development research, the researchers
suggest that the virtual laboratory-based
experiment module on Milikan’s oil drop
materials to be used by students of Physics
Education at Universitas Muhammadiyah
Metro as an independent teaching material;
the virtual laboratory-based experiment
module on Milikan’s oil drop materials as a
teaching material can be used by all students
with a barcode that has been available on
the address of product availability; and the
development of virtual laboratory-based
experiment module can be developed in
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other

physics materials perceived as

difficult by students.

Declaration by Authors

Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no conflict
of interest.

REFERENCES

1.

Aththibby, A. R., Rosa, F. O., & Prihandono,
E. 2022. Workshop Pengembangan Dan
Aplikasi Media Pembelajaran  Berbasis
Komputer Untuk Guru Sma Di Kota Metro. In
Prosiding Seminar Nasional Penelitian Dan
Pengabdian Kepada Masyarakat (SNPPM)

13

14.

15.

16.

. Prastowo, Andi. 2015. Panduan Kreatif
Membuat Bahan Ajar Inovatif. Diva Pres.
Yogyakarta.

Riswanto., Salim,M. B dan Alarifin, D. H.
2018. Pelatihan Pembuatan Alat Peraga Fisika
Virtual bagi Guru-Guru Muhammadiyah Kota
Metro. Jurnal Pengabdian Kepada
Masyarakat. 2(3), h 108-203.

Rosdiana, D., Suherman,A., dan Darman, D.
R,. 2019. Pengembangan Media Pembelajaran
Virtual Physics Laboratory (ViPhyLab) dalam
Praktikum Hukum Khirchoff. Jurnal of
Natural Science and Integration. 2(2), h. 132-
142.

Roestiyah, N. K. 2012. Strategi
Mengajar. Rineka Cipta. Jakarta.

Belajar

Universitas Muhammadiyah Metro (Vol. 4, 17. Sadiman, Arief S. 2014. Media Pendidikan
No. 1, pp. 190-194). Pengertian, Pengembangan, dan

2. Arwudarachman, D., Setiadarma, W., dan Pemanfaatannya. RajaWﬂIiPerS. Jakarta.
Marsudi. 2015. Pengembangan Media Audio ~ 18. Sagala, S. (2012). Konsep dan Makna
Visual Untuk Meningkatkan Prestasi Belajar Pembelajaran. Alfabeta. Bandung.
menggambar Bentuk Siswa Kelas XI. Jurnal ~ 19. Saputro, B. 2017. Manajemen Penelitian
Pendidikan Seni Rupa. 3(3),h. 238-248. Pengembangan. Asjawa Presindo. Yogyakarta

3. Darmadi. 2017. Pengembangan Model 20. Sundayana, Rostina. 2015. Media dan Alat
Metode Pembelajaran dalam Dinamika Peraga dalam Pembelajaran Matematika.
Belajar Siswa. Deepublish. Yogyakarta. Alfabeta. Bandung.

4. Daryanto (2014) Duludu, U. 2017. Kurikulum  21. Syafri, F.S,. 2018. Pengembangan Modul
Bahan dan Media Pembe|ajaran PLS. Pembelajaran Aljabar Elementer di Program
Deepublish. Yogyakarta. Studi Tadris Matematika IAIN. CV Zigie

5. Duludu, U. 2017. Kurikulum Bahan dan Utama. Bengkulu.

Media Pembelajaran PLS. Deepublish. 22. Wahyuni, I. S, Herawati, I. E., Damayani, S
Yogyakarta. dan Orno, T. G. 2020. E-modul Pembelajaran

6. Firman, H. 2017. Hakikat Sains Bahan Ajar Kreatif. Nasya Expanding Management. Jawa
Filsafat Ilmu. SPs UPI. Bandung. Tengah.

7. Hadi, H. dan Agustina,S.  2016. 23. Wibawanto, W. 2020. Laboratorium Virtual
Pengembangan Buku Ajar Geografi Desa- Konsep dan Pengembangan Simulasi Fisika.
Kota Menggunakan Model ADDIE. Jurnal LPPM UNNES. Semarang.

Educatio, 11(1), h. 90-105. 24. Yaumi, M. 2018. Media & Teknologi

8. Kurniawati, F.E. 2015. Pengembangan Bahan Pembelajaran. Prenadamedia Group. Jakarta.
Ajar Agidah Akhlak di Madrasah Ibtidaiyah. ~ 25. Yunus, H. dan Alam, H, V. 2015
Jurnal Penelitian. 9(2), h.367-386. Perencanaan Pembelajaran Berbasis

9. Lestari. 2020. Media Pembelajaran Interaktif. Kurikulum 2013. Deepublish. Yogyakarta.
Lakeisha. Jawa Tengah.

10. Mais. A. 2018. Media Pembelajaran Anak
Berkebutuhan Khusus. Pustaka Abadi. Jawa  How to cite this article: Okta Puji Awati, Friska
Timur. Octavia Rosa, M. Barkah Salim etal.

11. MUlyatlnlngSlh,E 2014. Metode Penelitian Deve|0ping a virtual |aborat0ry_ba5ed
Terapan Pendidikan. Alfabeta. I_Bandung. experiment module on millikan’s oil drop

12. Nurdyansyah, ~dan ~Mutala’liah,N. ~2018. materials. International Journal of Research
Egﬂgggﬁigﬂa“Alfnj‘haé‘agiAJgESW';"Of(“e'IaS"”I“\‘; and Review. 2022; 9(10):419-426. DOI:
Sekolah Dasar. Universitas Muhammadiyah https://doi.org/10.52403/ijrr.20221157
Sidoarjo. Sidoarjo.

*kkkkk
International Journal of Research and Review (ijrrjournal.com) 426

Vol. 9; Issue: 11; November 2022



