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(luring) menjadi dalam jaringan (daring) pada masa pandemi COVID-19.
Tujuan penelitian ini adalah untuk mengembangkan virtual physics laboratory
sebagai media dalam pelaksanaan kegiatan praktikum dan menganalisis
kelayakam produk tersebut melalui hasil validasi para ahli dan hasil uji coba
produk pada calon pengguna. Jenis penelitian ini adalah Research &
Development dengan model pengembangan ADDIE. Subjek penelitian ini adalah
12 dosen dan 47 mahasiswa program studi pendidikan IPA STKIP Citra Bakti.

Kata Kunci:
Virtual Laboratory, Real Problem,
Kearifan Lokal

Keywords: Teknik pengumpulan data menggunakan lembar validasi dan angket. Instrumen
Virtual Laboratory, Real Problem, pengumpulan data berupa lembar penilaian validasi dan angket respon calon
Local Wisdom pengguna. Data hasil penelitian ini dianalisis secara deskriptif kualitatif untuk
DOL- memutuskan kelayakan produk yang dikembangkan. Hasil penelitian
https;//dx.doi.0rg/lO.23887/jet.v5i4.4 menunjukkan bahwa rerata skor validasi dari ahli materi sebesar 4,63, ahli

media sebesar 4,41, ahli desain pembelajaran sebesar 4,30, dan ahli bahasa
sebesar 4,51. Hasil validasi dari keempat validator tersebut berada pada
kategori sangat baik. Sementara itu, hasil uji coba produk kepada dosen dan
mahasiswa sebagai calon pengguna berada pada kategori sangat baik dengan
rerata skor masing-masing sebesar 4,53 dan 4,57. Berdasarkan data tersebut,
produk virtual physics laboratory dengan real world problem berbasis kearifan
lokal Ngada ini direkomendasikan untuk diterapkan pada mata kuliah Praktikum
Fisika Dasar dan membantu mahasiswa dalam kegiatan praktikum secara
mandiri.
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ABSTRACT

This research is based on the problem where practical activities in the Basic Physics Practicum course can no longer be
carried out optimally due to changes in the learning model from face-to-face (offline) to online (online) during the COVID-
19 pandemic. The purpose of this study was to develop a virtual physics laboratory as a medium in carrying out practical
activities and to analyze the feasibility of the product through the validation results of experts and the results of product trials
on prospective users. This type of research is Research & Development with ADDIE development model. The subjects of
this study were 12 lecturers and 47 students of the STKIP Citra Bakti science education study program. Data collection
techniques using validation sheets and questionnaires. The data collection instruments are in the form of validation
assessment sheets and response questionnaires of prospective users. The data from this study were analyzed qualitatively
descriptive to decide the feasibility of the product being developed. The results of the research showed that the average
validation score of the material expert was 4.63, the media expert was 4.41, the learning design expert was 4.30, and the
linguist was 4.51. The validation results of the four validators are in the very good category. Meanwhile, the results of
product trials to lecturers and students as potential users are in the very good category with an average score of 4.53 and 4.57,
respectively. Based on these data, this virtual physics laboratory product with real world problems based on Ngada local
wisdom is recommended to be applied to the Basic Physics Practicum course and to help students in their independent

practicum activities.
This is an open access article under the CC BY-SA license. @ ® @
Copyright © 2021 by Author. Published by Universitas Pendidikan Ganesha.

1. INTRODUCTION

The world now is faced with a delicate problem regarding the spreading of CoronaVirus Disease-19 or
COVID-19. The virus infection was first found in Wuhan City, China in late December 2019 (Wen et al., 2020;
Zhang et al., 2020; Calvo et al., 2020). Eventually, On 30" January 2020, WHO declared COVID-19 as Public
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Health Emergency of International Concern (PHEIC) (Nathavitharana et al., 2020; Djalante et al., 2020; Sohrabi
et al., 2020). This virus spreads rapidly and has infected to almost every countries in the world including
Indonesia. The outbreak of the virus has its effects on all over the aspects of human life including the educational
activities in Universities, especially with the implementation of Work From Home (WFH) policy for lecturers
and employees and the policy of Study From Home (SFH) for the students (Bervell & Arkorful, 2020; Abad-
Segura et al., 2020; Maulana & Hamidi, 2020; Satyawan et al., 2020). The change in the learning model from
face-to-face to online is a demand that must be implemented as part of the adjustment to the spread of COVID-
19 (Khachfe et al., 2020; Laksana, 2020; Durnali, 2020; Abidah et al., 2020). Digital transformation is no longer
only a discourse but has to be applied in the learning process in order that the quality of the learning process can
still be achieved albeit the online program (Ogunmokun et al., 2020; Adedoyin & Soykan, 2020). Especially, in
the middle of this pandemy, the educator can no longer be bound to the old teaching techniques such as taking
the class and teaching with the old method, old books, and limited learning sources (Leszczynski et al., 2018;
Sadikin & Hakim, 2019). The educators are demanded to create innovations in carrying out learning process by
using technology as its medium (Sadikin & Hamidah, 2020; Kumari et al., 2020). Lacking of learning sources is
no longer a problem in this era of sophisticated technology (Neppala et al., 2018; Hamidaturrohmah & Mulyani,
2020). The educators are encouraged to be able to establish online learning that gives students opportunities to
access all the information needed flexibly anytime, anywhere (Muhaimin et al., 2019a; Hwang et al., 2020).

The implementation of Basic Physics Practicum lectures in the STKIP Citra Bakti Science Education
study program during the pandemic cannot run effectively. Lectures that cannot be carried out in real
laboratories and the lack of practical tools are the main obstacles in their implementation. The lectures given are
in the form of independent assignments and the implementation of practicum is limited to simple activities that
do not require laboratory equipment and are carried out independently in their respective homes. This of course
has an impact on the mastery of the material and student performance skills. Therefore, digital learning media,
that can help overcome this problem, is needed. The implementation of learning activities, especially practicum
activities in the field of science that require practical tools and materials, demands the role of the media so that
practicum activities can still be carried out effectively even though they are not carried out directly in real
laboratories (Hidayah & Priscylio, 2019; Jang et al., 2021).

Learning media itself is defined as a set of learning tools that contain teaching materials, methods and
strategies in the implementation of learning, as well as evaluations that are arranged systematically to achieve
learning objectives (Istuningsih et al., 2018; Neppala et al., 2018). The industrial revolution 4.0 currently offers
many new things in the world of education, including learning media innovations such as the implementation of
virtual practicum activities. A virtual laboratory is an interactive situation with the help of applications on a
computer in the form of experimental simulations of practical activities (Vysakh et al., 2020; Yusuf &
Widyaningsih, 2018). This type of laboratory can be used to increase students’ understanding of study matters
and is suitable to anticipate problems related to the unpreparedness of the use of real laboratories (Husnaini &
Chen, 2019; Tycho et al., 2020). A virtual laboratory is an interactive experience where students can observe and
manipulate system objects that are generated to meet learning objectives (Achuthan et al., 2018; Ristina et al.,
2020). Students can explore virtual laboratories according to their speed and needs in understanding the material
and practicum activities (Alatas & Sakina, 2019; Diana et al., 2020).

The advantages of this virtual laboratory are that practicum activities can be carried out anywhere and
anytime without being bound by time, not requiring real tools and materials, and being able to observe molecular
aspects more clearly (Dyrberg et al., 2017; Murugan & Kamisah, 2018). Virtual physics practicum activities will
help students in the lecture process during the COVID-19 pandemic. Students do not have to prepare tools and
materials, but can still carry out quality practicum activities (Jones, 2018; Ristina et al., 2020). However, virtual
laboratories also have a weakness, namely the lack of experience to solve problems and assemble tools (Su &
Cheng, 2019; Goudsouzian et al., 2018). Virtual laboratories cannot provide real experience in the field and have
no effect on the performance skills of high school or university students in practical activities. Therefore, an
educator is required to be able to prepare well the strategies used in the implementation of virtual practicum
activities in order to minimize these weaknesses. (Zulimah et al., 2018; Wilde & Hsu, 2019). One alternative
that can be used to increase the effectiveness of using virtual laboratories is to present real world problems in
practical activities. The learning process by presenting real problems will help students develop and apply
important skills, namely problem solving based on self-study skills or group work and gain broad knowledge
(McCormick et al., 2015; Kua et al., 2019). Regarding the concept of real world problem, the understanding of
the students upon study matters learned getting better when real world problem applied and students are more
actively involved if matters learned are in their daily life. (Killen, 2009; Kua, 2018).

Learning activities designed using media based on indigenious culture will give opportunities for the
students to learn from their own environment. Local wisdom is the way of life, knowledge and strategies of life
in the form of activities done by local society in answering the daily needs (Zafi, 2017; Samri et al., 2020).
Culture must be learned, understood, and internalized because culture gives benefit for more meaningful life of
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human survival in the days to come (Baka et al., 2018; Lidi et al., 2020). The most effective way of preserving
culture is through education (Sebo et al., 2017; Laksana et al., 2019). Culture needs to be integrated in the world
of education, both in the form of models and learning media which can later be used by students to learn so that
they can achieve learning goals while at the same time achieving national education goals. The local potentials
of Ngada district include building traditional houses, using alternative energy sources, making traditional drinks
(moke), using natural materials as natural dyes, using certain plants as medicine, weaving, weaving, traditional
dances, carvings, and traditional rituals. This local knowledge can be used to explain a number of concepts in
physics such as Newton's law of force and law (weaving process), temperature and heat (making traditional
drinks and traditional houses), heat and pressure (weaving activities), force and pressure (carving). This research
was conducted to produce learning media in the form of a virtual physics laboratory by integrating elements of
Ngada culture in the presentation of practical activities. This media can be used to carry out quality practicum
activities independently without a real laboratory. Physics practice activities designed using media that put
forward real problems in everyday life can improve student performance skills. The virtual laboratory developed
will provide a practicum atmosphere based on the experiences experienced by students in everyday life.

2. METHOD

This research is a Research & Development with ADDIE model. The product developed in this
research is a virtual physics laboratory with real world problems based on Ngada local wisdom. This model
consists of five steps: (1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. The
selection of this model was based on the consideration that this model was developed systematically and based
on the theoretical foundation of learning design. This model is programmed with systematic sequences of
activities. The product development procedure is presented in Figure 1 below:
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This research was conducted at STKIP Citra Bakti, Golewa District, Ngada Regency, East Nusa
Tenggara Province. The subjects in this study were 12 lecturers and 47 students at STKIP Citra Bakti. While the
object under study is a virtual physics laboratory. Data collection techniques using validation sheets and
questionnaires. The instruments used in the study were in the form of an assessment sheet on the results of the
validation and response questionnaires of prospective users. This instrument has been declared valid and reliable.
Validity testing was carried out using the SPSS for Windows version 17.0 program. Decision making is based on

values Fcount (Corrected Item-Total Correlation) > Mable amount 0,378 for df =20 —2 =18, and o = 0,05 then
all statements for each assessment have a valid status. Furthermore, the instrument reliability test used the Alpha
Cronbach formula using the SPSS program. Each instrument has Alpha Cronbach > of 0,600 that makes all the
instruments reliable. The data collected in this study were analyzed using descriptive and inferential statistics as
follows: (1) Qualitative data regarding the quality of the virtual physics laboratory product as validated by
experts were analyzed descriptively. The analysis technique is done by grouping the information obtained in the
form of input, criticism, and suggestions to produce quality products. (2) Quantitative data regarding product
quality in the form of test results to lecturers and students in the use of a virtual physics laboratory compiled in a
number of questionnaires related to content presentation, media design, learning design, and language as well as
the impact and usability of the product were analyzed through score conversion using a Likert scale. The
response questionnaire grille of lecturers and students are presented in the Table 1.
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Table 1. Lecturers Response Questionnaire Grille

No Assessment Aspect Number

1 Material Presentation 8

2 Learning Design 6

3 Media Design 7

4 Using of Indonesian and Ngadanese Language 6
Total 27

Table 2. Students Response Questionnaire Grille

No Assessment Aspect Number

1  Material Presentation 5

2 Product Design 5

3 Language Using 4

4 Product Using Impact 4

5  Usability 4
Total 22

The development of the virtual physics laboratory begins with the analysis stage. In the analysis phase,
the activities carried out include (a) analyzing the needs of students in Basic Physics Practicum lectures during
the COVID-19 pandemic which requires students to study from home; (b) analyzing the lecture material for the
Basic Physics Practicum within the framework of the Science Education study program curriculum at STKIP
Citra Bakti. At the design stage, the activities carried out are in the form of compiling a conceptual and
theoretical framework based on the results of needs analysis and material analysis so that an overview of the
product to be developed includes elements that make it easier for students to carry out practical activities in the
Basic Physics Practicum course independently with audio-visual assistance in virtual physics laboratory classes.
At the development stage, it is done by creating a virtual physics laboratory with real world problems based on
the local culture of the Ngada people. At the implementation stage, the activities carried out were in the form of
product validation by material experts, learning design experts, learning media experts, and linguists as well as
testing the use of a virtual physics laboratory with real world problems based on the local culture of the Ngada
community to lecturers and students. Furthermore, at the evaluation stage, an evaluation is carried out in the
form of revisions to the results of product trials until the final product of the study is obtained. The reference for
converting scores to qualitative values based on the 5 scale assessment criteria is presented in the table below
(Widoyoko, 2014).

Table 3. Guideline of 5 Scale Scoring Convertion

Interval Score Criteria
X>472 Very Good

34< X <42 Good

26<X<34 Enough

18<X <26 Less

3. RESULT AND DISCUSSION

Result

This development research begins with analyzing (analyze) the needs of students in the online learning
process in the Basic Physics Practicum course. In the curriculum of the Science Education Study Program at the
Citra Bakti School of Teacher Training and Education, the Basic Physics Practicum Course is intended to
introduce and train students in science practicum related to Basic Physics course material. Basic Physics
Practicum material is correlated with Basic Physics course material. In this course, students will study
uncertainty in measurement, Attwood plane, centripetal force, physical pendulum and free fall motion, resonance
of sound waves, coefficient of long expansion, temperature and heat. Giving practice is expected to strengthen
students' understanding of physical phenomena related to kinematics, dynamics, and waves. The material given
in the Basic Physics Practicum lecture through a virtual physics laboratory is the material for temperature and
heat. The subject matter of temperature and heat includes temperature and thermometers, expansion, heat,
changes of state, and heat transfer. The results of the material analysis show that temperature and heat are one of
the physical materials that are closely related to the daily environment. However, the reality on the ground shows
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that there are still many students who make conceptual errors so that they have difficulty solving problems
related to the material. Physics concepts that are taught often do not directly touch everyday experience. For this
reason, through practical activities on temperature and heat material with real world problems based on local
wisdom of the Ngada community, misconceptions that occur when understanding the concepts of temperature
and heat can be overcome.

At the design stage, it begins with compiling a draft of a virtual physics laboratory. The software
product used in this research is Adobe Flash CS6, while the hardware is an Intel Pentium 200 Mhz computer unit
and a CDROM drive. The design of the virtual physics laboratory consists of the Title of Practical Materials,
Using Instructions of Virtual Physics Laboratory, Introduction of Working Actions in Laboratory, Experimental
Obijectives, Theoretical Foundations, Practical Activities, Discussion Activities, and Competency Tests. The
product is equipped with a number of case examples, simulations, videos, and animations that emphasize
elements of local wisdom of the Ngada community. The product also provides navigation buttons such as a
home button that directs students to virtual physics laboratory menus, a developer profile button, and an exit
button. Next, is compiling research instruments in the form of expert validation sheets and questionnaires for
responses from prospective users and testing the validity and reliability of the instrument. This instrument has
been declared valid and reliable. The test was conducted on 20 respondents and the results were analyzed using
the SPSS for Windows version 17.0 program.

At the development stage, the research product was realized so as to produce a virtual physics
laboratory with real world problems based on the local wisdom of the Ngada community that could answer the
needs of students and provide a quality lecture experience even though it was conducted online. The
characteristics of the virtual physics laboratory learning media that were developed are that this product
combines the delivery method, the way to do the practicum, and the learning style that provides the opportunity
for participants to build active interactions in practical activities that occur online. Practical activities carried out
through the virtual physics laboratory provide opportunities for students to get a quality lecture process
independently without being limited by space and time. A number of case examples, pictures, simulations,
videos and animations provided in this virtual physics laboratory contain elements of local wisdom of the Ngada
community so as to provide an interesting and fun practicum atmosphere without reducing the value of quality
learning. Virtual physics laboratory products are shown in Figures 2 below:
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Figure 2. Display of Virtual Physics Laboratory Materials

The Learning Media of the virtual physics laboratory is then being validated by 4 experts consisting of
material experts, learning design experts, learning media experts, and linguists. Validation result is in the
category of Very Good. The average validation score from all fourth validators is shown in the graphic below.
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This learning media was then tested on 12 lecturers and 47 students of the science education study
program. The data from the test results of lecturers' responses to the use of virtual physics laboratory learning
media with real world problems based on Ngada local wisdom can be seen in Table 4. Based on the data in Table
4, information is obtained that the responses of 12 lecturers to the use of media from aspects of material
presentation, learning design, media learning, and language use are in the very good category with the average
score obtained is 4.53. Meanwhile, the data from the test results of student responses to the use of virtual physics
laboratory learning media with real world problems based on Ngada local wisdom are shown in Table 5. The
data in Table 5 shows that the responses of 47 students to the use of media in the Basic Physics Practicum
lecture are in the very category. good with an average score of 4.57. This shows that the existence of this digital
learning media has a positive impact on both lecturers and students, including encouraging student motivation in
participating in Basic Physics practicum activities which are carried out online.

Table 4. Product Test Result to 47 Students

No Assessment Aspect Average score Category
1  Material Presentation 4,65 Very Good

2 Product Design 4,58 Very Good

3 Language Using 4,50 Very Good

4 Product Using Impact 4,61 Very Good

5  Usability 4,52 Very Good
Total 4,57 Very Good

Discussion

Online learning activities are currently a demand that must receive attention from educators as an effort
to break the chain of COVID-19 spread (Bahasoan et al., 2020; Ferri et al., 2020). One of them is the
implementation of practicum activities in science education study programs which basically require laboratories
and assistance in their implementation. The development of a virtual physics laboratory with real world
problems based on Ngada's local wisdom was carried out to provide easy access to learning for students in the
midst of the COVID-19 pandemic. The development of this learning media is based on the results of the analysis
of the needs of students and lecturers in Basic Physics Practicum lectures. The era of education which is
influenced by the industrial revolution 4.0 supports the use of digital technology in the learning process (Joshi et
al., 2020; Omotayo & Haliru, 2020; Vlachopoulos, 2020). This allows change on face to face learning becomes
virtual learning including virtual laboratory (Bortnik et al., 2017; Nolen & Koretsky, 2018; Gambari et al.,
2018).

Based on the validation results from the experts, it is known that the ability of researchers in presenting
learning material for the Basic Physics Practicum is in the very good category. The aspects assessed by the
material expert consist of several parts, namely learning, the scope of practicum activities, the substance of the
material, the suitability of the material with real world problems, clarity of material with real world problems
based on Ngada local wisdom, presentation techniques, and presentation support. The clarity of the media will
make it easier for students to understand the learning material (Churchill et al., 2013; Fonda & Sumargiyani,
2018; Komikesari et al., 2020). The assessment of the learning design expert is in the very good category. The
assessment is related to the completeness of the virtual physics laboratory components, the case examples
presented are based on Ngada local wisdom, the compatibility of the presentation of the virtual physics
laboratory with real world problems, the suitability of image placement, and the compatibility of the contents of
the virtual physics laboratory with the characteristics of real world problems based on Ngada local wisdom. The
assessment from digital learning media experts in the form of a virtual physics laboratory is also in the very good
category. Assessment includes cover, typography, display, visual communication components, and software
engineering. Meanwhile, the assessment of linguists regarding the use of Indonesian and the Ngada regional
language in relation to the presentation of material/information in the media is in the very good category. The
media developed has included the elements needed in online learning, namely interactivity, independence,
accessibility, and enrichment (Sriyanto et al., 2019; Anandari et al., 2019; Nisa et al., 2020).

The results of the questionnaire of prospective users consisting of lecturers and students of the STKIP
Citra Bakti science education study program also showed a positive response to the use of the product. This is
evidenced by the achievement of scores with very good categories in each aspect of the assessment, namely
material presentation, learning design, product design, use of Indonesian and Ngada regional languages, impact
of product use, and usability. This means that the virtual physics laboratory product with real world problems
based on Ngada's local wisdom that was developed has a positive influence on the implementation of practicum
activities and supports the implementation of online learning activities. The development of learning media is
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basically done to help educators carry out complete learning activities without being limited by space and time
(Cloonan & Fingeret, 2020; Lage-Cala et al., 2020; Li, 2020). Students are able to access learning materials
easily anytime and anyplace according to their needs and speed of each one in receiving information (Silalahi,
2020; Mastroleo et al., 2020; Ningsih & Mahyuddin, 2021).

The changing from face to face learning into virtual one, demands an adequate learning strategy so that
learning activity could be carried out effectively and efficiently for an optimal study result. The quality of a
learning process is also determined by the ability of teachers to develop learning activities such as formulating
learning objectives, designing learning materials, determining learning strategies, learning media, and evaluating
learning (Han & Ellis, 2019; Purnomo & Wilujeng, 2016). Therefore, it is important for a teacher to know
exactly what students need for a good learning process. Previous research has shown that the development of
digital learning media equipped with good audio-visual media will help students receive messages/information
including the material provided clearly so as to minimize the occurrence of misconceptions (Thuneberg et al.,
2018; Dinatha & Kua, 2019; Setiyani et al., 2020). Another research also shows that the use of simulation and
animation in virtual physics laboratories can increase students’ visual and kinesthetic ability and process and
conceptual understanding upon practicum material given (Alatas & Sakina, 2019; Vysakh et al., 2020).

The advantage of the virtual physics laboratory product is the integration of Ngada's local wisdom in the
presentation of practicum material so as to further improve the quality of the product because learning activities
that are based on real everyday experiences in the context of local culture will encourage students to transfer this
knowledge or information into their own related studied material (Kua et al., 2019; Laksana et al., 2019; Lidi et
al., 2020). Product trials that have been carried out on lecturers and students of STKIP Citra Bakti have shown a
positive influence on the implementation of independent practicum activities. This shows that the virtual physics
laboratory is recommended to be used in online lecture activities and can help educators to face the challenges of
learning during the pandemic where the implementation of practicum activities can be carried out independently
by students without experiencing quality differences with the implementation of practicums directly in real
laboratories. However, the use of this research product is still limited to the material of Temperature and Heat
and users in the local area in Ngada Regency, East Nusa Tenggara Province. Therefore, this research can be used
as a reference for other researchers in developing a virtual laboratory that suits their needs by integrating the
local cultural wisdom of each researcher.

4. CONCLUSION

The development result of a virtual physics laboratory with real world problems based on Ngada local
wisdom in the subject of Basic Physics Practicum gets the category of Very Good from 4 validators consisting of
material experts, media experts, learning design experts, and linguists. The results of the trial to prospective
users, namely lecturers and students from aspects of content presentation, product design, design of practicum
activities, language use, impact of use, and ease of use are also included in the very good category. Based on
these data, this virtual physics laboratory product with real world problems based on Ngada local wisdom is
recommended to be applied to the Basic Physics Practicum course and can help students in practicum activities
independently.

5. REFERENCES

Abad-Segura, E., Gonzalez-Zamar, M. D., Infante-Moro, J. C., & Ruipérez Garcia, G. (2020). Sustainable
Management of Digital Transformation in Higher Education: Global Research Trends. Sustainability,
12(5), 2107. https://doi.org/https://doi.org/10.3390/su12052107.

Abidah, A., Hidaayatullaah, H. N., Simamora, R. M., Fehabutar, D., & Mutakinati, L. (2020). The Impact of
COVID-19 to Indonesian Education and Its Relation to the Philosophy of “Merdeka Belajar.” Studies in
Philosophy of Science and Education, 1(2), 38-49.
https://doi.org/https://doi.org/10.46627/sipose.v1il.9.

Achuthan, K., Kolil, V. K., & Diwakar, S. (2018). Using Virtual Laboratories in Chemistry Classrooms as
Interactive Tools towards Modifying Alternate Conceptions in Molecular Symmetry. Education and
Information Technologies, 23(6), 2499-2515. https://doi.org/https://doi.org/10.1007/s10639-018-9727-

1.
Adedoyin, O. B., & Soykan, E. (2020). COVID-19 Pandemic and Online Learning: The Challenges and
Opportunities. Interactive Learning Environments, 29(8), 1-14.

https://doi.org/https://doi.org/10.1080/10494820.2020.1813180.

Alatas, F., & Sakina, W. H. (2019). Guided Discovery Berbantuan Virtual Lab untuk Meningkatkan
Keterampilan Proses Sains dan Sikap IImiah. JIPVA (Jurnal Pendidikan IPA Veteran), 3(2), 138-148.
https://doi.org/https://doi.org/10.31331/jipva.v3i2.864.

p-ISSN : 2549-4856, e-ISSN : 2549-8290 526


http://u.lipi.go.id/1486478977
http://u.lipi.go.id/1488121543

Maria Yuliana Kua®, Ni Wayan Suparmi?, Dek Ngurah Laba Laksana® (2021). Journal of Education Technology. Vol. 5(4) PP. 520-530

Anandari, Q. S., Kurniawati, E. F., Piyana, S. O., Melinda, L. G., Meidiawati, R., & Fajar, M. R. (2019).
Development of Electronic Module: Student Learning Motivation Using the Application of
Ethnoconstructivism-Based Flipbook Kvisoft. Jurnal Pedagogik, 06(02), 416-436.

Bahasoan, A., Ayuandiani, W., Mukhram, M., & Rahmat, A. (2020). Effectiveness of Online Learning In
Pandemic Covid-19. Jurnal Kajian Pendidikan Dan Hasil Penelitian, 6(3), 100-106.
https://doi.org/10.46729/ijstm.v1i2.30.

Baka, T. ., Laksana, D. N. ., & Dhiu, K. . (2018). Konten dan Konteks Budaya Lokal Ngada sebagai Bahan Ajar
Tematik di  Sekolah  Dasar. Journal of Education Technology, 2(2), 46-55.
https://doi.org/10.23887/jet.v2i2.16181.

Bervell, B., & Arkorful, V. (2020). LMS-Enabled Blended Learning Utilization in Distance Tertiary Education:
Establishing the Relationships Among Facilitating Conditions, Voluntariness of Use and Use
Behaviour. International Journal of Educational Technology in Higher Education, 17(1), 6.
https://doi.org/https://doi.org/10.1186/s41239-020-0183-9.

Bortnik, B., Stozhko, N., Pervukhina, I., Tchernysheva, A., & Belysheva, G. (2017). Effect of Virtual Analytical
Chemistry Laboratory on Enhancing Student Research Skills and Practices. Research in Learning
Technology, 25, 1-20. https://doi.org/https://doi.org/10.25304/rlt.v25.1968.

Calvo, C., Lopez-hortelano, M. G., Carlos, J., Vicente, D. C., Luis, J., Martinez, V., ..., & Asociacion, D. (2020).
Recommendations on the Clinical Management of the COVID-19 Infection by the (new Coronavirus)
SARS-CoV2. Clinical Management of Infection, 92(4).
https://doi.org/https://doi.org/10.1016/j.anpede.2020.02.002.

Churchill, D., King, M., & Fox, B. (2013). Learning design for science education in the 21st century. Zbornik
Instituta Za Pedagoska Istrazivanja, 45(2), 404-421. https://doi.org/10.2298/Z1P11302404C.

Cloonan, M., & Fingeret, A. L. (2020). Developing Teaching Materials for Learners in Surgery. Surgery (United
States), 167(4), 689-692. https://doi.org/10.1016/j.surg.2019.05.056.

Diana, B., Muntean, C., & Muntean, G. . (2020). Teaching and Learning Physics using 3D Virtual Learning
Environment: A Case Study of Combined Virtual Reality and Virtual Laboratory in Secondary School.
Journal of Computers in Mathematics and Science Teaching, 39(1), 5-18.

Dinatha, N. M., & Kua, M. Y. (2019). Pengembangan Modul Praktikum Digital Berbasis Nature of Science
(Nos) Untuk Meningkatkan Higher Order Thinking Skill (Hots). Journal of Education Technology,
3(4), 293. https://doi.org/10.23887/jet.v3i4.22500.

Djalante, R., Lassa, J., Setiamarga, D., Sudjatma, A., Indrawan, M., Haryanto, B., ..., & Warsilah, H. (2020).
Review and Analysis of Current Responses to COVID-19 in Indonesia: Period of January to March
2020. Progress in Disaster Science, 6(1). https://doi.org/https://doi.org/10.1016/].pdisas.2020.100091.

Durnali, M. (2020). The Effect of Self-Directed Learning on the Relationship Between Self-Leadership and
Online Learning among University Students in Turkey. Tuning Journal for Higher Education, 8(1),
129-165. https://doi.org/http://dx.doi.org/10.18543/tjhe-8(1)-2020pp129-165.

Dyrberg, N. R., Treusch, A. H., & Wiegand, C. (2017). Virtual Laboratories in Science Education: Students’
Motivation and Experiences in Two Tertiary Biology Courses. Journal of Biological Education, 51(4),
358-374. https://doi.org/https://doi.org/10.1080/00219266.2016.1257498.

Ferri, F., Grifoni, P., & Guzzo, T. (2020). Online Learning and Emergency Remote Teaching: Opportunities and
Challenges in Emergency Situations. Societies, 10(4), 86. https://doi.org/10.3390/s0c10040086.

Fonda, A., & Sumargiyani, S. (2018). The Developing Math Electronic Module With Scientific Approach Using
Kvisoft Flipbook Maker Pro For Xi Grade Of Senior High School Students. Infinity Journal, 7(2), 109—
122. https://doi.org/10.22460/infinity.v7i2.p109-122.

Gambari, A. I., Kawu, H., & Falode, O. C. (2018). ). Impact of Virtual Laboratory on the Achievement of
Secondary School Chemistry Students in  Homogeneous and Heterogeneous Collaborative
Environments. Contemporary Educational Technology, 9(3), 246-263.

Goudsouzian, L. ., Riola, P., Ruggles, K., Gupta, P., & Mondoux, M. . (2018). Integrating Cell and Molecular
Biology Concepts: Comparing Learning Gains and Self-Efficacy in Corresponding Live and Virtual
Undergraduate Laboratory Experiences. Biochemistry and Molecular Biology Education, 46(4), 361—
372. https://doi.org/https://doi.org /10.1002/bmb.21133.

Hamidaturrohmah, & Mulyani, T. (2020). Strategi Pembelajaran Jarak Jauh Siswa Berkebutuhan Khusus Di SD
Inklusi  Era  Pandemi  COVID-19. Elementary: Islamic  Teacher  Journal, 10(1).
https://doi.org/https://doi.org/10.21043/elementary.v8i2.7907.

Han, F., & Ellis, R. A. (2019). Identifying Consistent Patterns of Quality Learning Discussions in Blended
Learning. The Internet and Higher Education, 40, 12-19.
https://doi.org/https://doi.org/10.1016/j.iheduc.2018.09.002.

Hidayah, D. N., & Priscylio, G. (2019). Pengembangan Bahan Ajar Mandiri Pokok Bahasan Suhu dan Kalor
Menggunakan Software Camtasia. Journal of Teaching and Learning Physics, 4(1), 50-64.

Virtual Physics Laboratory with Real World Problem Based on Ngada Local Wisdom in Basic Physics Practicum 527



Maria Yuliana Kua®, Ni Wayan Suparmi?, Dek Ngurah Laba Laksana® (2021). Journal of Education Technology. Vol. 5(4) PP. 520-530

https://doi.org/https://doi.org/10.15575/jotalp.v4i1.4093.

Husnaini, S. ., & Chen, S. (2019). Effects of Guided Inquiry Virtual and Physical Laboratories on Conceptual
Understanding, Inquiry Performance, Scientific Inquiry Self-Efficacy, and Enjoyment. Physical Review
Physics Education Research, 15(101019), 1-16.
https://doi.org/https://doi.org/10.1103/PhysRevPhysEducRes.15.010119.

Hwang, G. J., Wang, S. Y., & Lai, C. L. (2020). Effects of a Social Regulation-Based Online Learning
Framework on Students’ Learning Achievements and Behaviors in Mathematics. Computers and
Education, 160, 104031. https://doi.org/https://doi.org/10.1016/j.compedu.2020.104031.

Istuningsih, W., Baedhowi, B., & Sangka, K. B. (2018). The effectiveness of scientific approach using e-module
based on learning cycle 7e to improve students’ learning outcome. International Journal of Educational
Research Review, 3(3). https://doi.org/10.24331/ijere.449313.

Jang, M., Aavakare, M., Nikou, S., & Kim, S. (2021). The Impact of Literacy on Intention to Use Digital
Technology for Learning: A Comparative Study of Korea and Finland. Telecommunications Policy,
45(7). https://doi.org/https://doi.org/10.1016/j.telpol.2021.102154.

Jones, N. (2018). Simulated Labs are Booming. Nature, 562(7725), S5-S5.
https://doi.org/https://doi.org/10.1038/d41586-018-06831-1.

Joshi, O., Chapagain, B., Kharel, G., Poudyal, N. C., Murray, B. D., & Mehmood, S. R. (2020). Benefits and
Challenges of Online Instruction in Agriculture and Natural Resource Education. Interactive Learning
Environments, 1-12. https://doi.org/http://doi.org/10.1080/10494820.2020.1725896.

Khachfe, H. H., Chahrour, M., Sammouri, J., Salhab, H. A., Makki, B. E., & Fares, M. Y. (2020). An
Epidemiological Study on COVID-19: A Rapidly Spreading Disease. Cureus, 12(3).
https://doi.org/https://doi.org/10.7759/cureus.7313.

Killen, R. (2009). Effective Teaching Strategies: Learning from Research and Practice. National Library of
Australia Cataluguing in Publication Data.

Komikesari, H., Mutoharoh, M., Dewi, P. S., Utami, G. N., Anggraini, W., & Himmah, E. F. (2020).
Development of e-module using flip pdf professional on temperature and heat material. Journal of
Physics: Conference Series, 1572(1). https://doi.org/10.1088/1742-6596/1572/1/012017.

Kua, M. Y. (2018). Penerapan Real World Problem Solving menggunakan Setting Argumentasi untuk
Meningkatkan Kemampuan Berpikir Kritis dalam Pembelajaran Fisika Siswa SMA. Jurnal limiah
Pendidikan Citra Bakti, 5(2), 93-102. https://doi.org/10.5281/zenodo.3402640.

Kua, M. Y., Aryani, N. W. P., & Rewo, J. M. (2019). Penerapan Model Pembelajaran Kooperatif Tipe Team
Assisted Individualization dengan Real world Problem. 2(4), 169-176.
https://doi.org/10.23887/jet.v2i4.16545.

Kumari, A. T., Hemalatha, C. H., Subhani Ali, M., & Naresh, R. (2020). Survey on Impact and Learning’s of the
Online Courses on the Present Era. Procedia Computer Science, 172, 82-91.
https://doi.org/https://doi.org/10.1016/j.procs.2020.05.167.

Kurt, S. (2019). An Introduction to the ADDIE Model: Instructional Design: The ADDIE Approach.
Independently Published.

Lage-Cala, S., Folgueras-Diaza, M. B., Alonso-Hidalgoa, M., Garcia-Menéndezb, D., & Fernandez-Garciab, F.
J. (2020). Investigation of the effectiveness of online learning tools for energy performance certificates
preparation. Energy Reports, 6, 609-614. https://doi.org/10.1016/j.egyr.2019.09.034.

Laksana, D. N. L. (2020). The Implementation Of Online Learning During COVID-19 Pandemic: Student
Perceptions In Areas With Minimal Internet Access. Journal of Education Technology, 4(4), 502-509.
https://doi.org/https://doi.org/10.23887/jet.v4i4.29413.

Laksana, D. N. L., Seso, M. A., & Riwu, I. U. (2019). Content and Flores Cultural Context Based Thematic
Electronic Learning Materials: Teachers and Students’ Perception. European Journal of Education
Studies, 5(9), 145-155. https://doi.org/10.5281/zenodo.2542946.

Leszczynski, P., Charuta, A., Laziuk, B., Gatazkowski, R., Wejnarski, A., Roszak, M., & Kotodziejczak, B.
(2018). Multimedia and Interactivity in Distance Learning of Resuscitation Guidelines: A Randomised
Controlled Trial. Interactive Learning Environments, 26(2), 151-162.
https://doi.org/https://doi.org/10.1080/10494820.2017.1337035.

Li, L. (2020). Education Supply Chain in the Era of Industry 4.0. Systems Research and Behavioral Science,
37(4), 579-592. https://doi.org/doi.org/10.1002/sres.2702.

Lidi, M. W., Ningsih, & Dhiki, Y. Y. (2020). Identifikasi Potensi Kearifan Lokal Masyarakat Golewa Kabupaten
Ngada sebagai Upaya Pengembangan di Bidang Pendidikan. OPTIKA: Jurnal Pendidikan Fisika, 4(1),
21-29. https://doi.org/10.37478/optika.v4il.332.

Mastroleo, N. R., Humm, L., Williams, C. M., & Kiluk, B. D. (2020). Initial Testing of a Computer-Based
Simulation Training Module to Support Clinicians’ Acquisition of CBT Skills for Substance use
Disorder Treatment. Journal of Substance Abuse Treatment, 114.

p-ISSN : 2549-4856, e-ISSN : 2549-8290 528


http://u.lipi.go.id/1486478977
http://u.lipi.go.id/1488121543

Maria Yuliana Kua®, Ni Wayan Suparmi?, Dek Ngurah Laba Laksana® (2021). Journal of Education Technology. Vol. 5(4) PP. 520-530

https://doi.org/https://doi.org/10.1016/j.jsat.2020.108014.

Maulana, H. A., & Hamidi, M. (2020). Persepsi Mahasiswa terhadap Pembelajaran Daring pada Mata Kuliah
Praktik di  Pendidikan  Vokasi.  Equilibrium:  Jurnal  Pendidikan, 8(2), 224-231.
https://doi.org/https://doi.org/10.26618/equilibrium.v8i2.3443.

McCormick, N. J., Clark, L. M., & Raines, J. M. (2015). Engaging Students in Critical Thinking and Problem
Solving: A Brief Review of the Literature. Journal of Studies in Education, 5(2), 100-113.
https://doi.org/https://doi.org/10.5296/jse.v5i4.8249.

Muhaimin, M., Habibi, A., Mukminin, A., Saudagar, F., Pratama, R., Wahyuni, S., & Indrayana, B. (2019). A
Sequential Explanatory Investigation of TPACK: Indonesian Science Teachers’ Survey and Perspective.
Journal of Technology and Science Education, 9(3), 269-281.
https://doi.org/https://doi.org/10.3926/jotse.662.

Murugan, M. R., & Kamisah, O. (2018). The Effectiveness of Virtual Lab Compared to Physical Lab in the
Mastery of Science Process Skills for Chemistry Experiment. Problems Of Education In The
21stcentury, 76(4), 544-560. https://doi.org/https://doi.org/10.33225/pec/18.76.544.

Nathavitharana, R. R., Patel, P. K., Tierney, D. B., Mehrotra, P., Lederer, P. A., Davis, S., & Nardell, E. (2020).
Innovation and Knowledge Sharing Can Transform COVID-19 Infection Prevention Response. Journal
of Hospital Medicine, 15(5), 299-301. https://doi.org/10.12788/jhm.3439.

Neppala, P., Sherer, M. V, Larson, G., Bryant, A. K., Panjwani, N., Murphy, J. D., & Gillespie, E. F. (2018). An
Interactive Contouring Module Improves Engagement and Interest in Radiation Oncology among
Preclinical Medical Students: Results of a Randomized Trial. Practical Radiation Oncology, 8(4).
https://doi.org/https://doi.org/10.1016/j.prro.2018.01.001.

Ningsih, S. Y., & Mahyuddin, N. (2021). Desain E-Module Tematik Berbasis Kesantunan Berbahasa Anak Usia
Dini di Taman Kanak-Kanak. Jurnal Obsesi: Jurnal Pendidikan Anak Usia Dini, 6(1), 137-149.
https://doi.org/https://doi.org/10.31004/obsesi.v6il.1217.

Nisa, W. L., Ismet, I., & Andriani, N. (2020). Development of E-Modules Based on Multi-representations in
Solid-State  Physics Introductory Subject. Berkala Ilmiah Pendidikan Fisika, 8(2), 73.
https://doi.org/https://doi.org/10.20527/bipf.v8i1.7690.

Nolen, S. B., & Kaoretsky, M. D. (2018). Affordances of Virtual and Physical Laboratory Projects for
Instructional Design: Impacts on Student Engagement. IEEE Transactions on Education, 61(3), 226—
233. https://doi.org/10.1109/TE.2018.2791445.

Ogunmokun, O. A., Unverdi-Creig, G. 1., Said, H., Avci, T., & Eluwole, K. K. (2020). Consumer Well-Being
through Engagement and Innovation in Higher Education: A conceptual Model and Research
Propositions. Journal of Public Affairs, 1-12. https://doi.org/https://doi.org/10.1002/pa.2100.

Omotayo, F. O., & Haliru, A. (2020). Perception of Task-Technologyfit of Digital Library among
Undergraduates in Selected Universities in Nigeria. The Journal of Academic Librarianship, 46(1),
102097. https://doi.org/https://doi.org/10.1016/j.acalib.2019.102097.

Purnomo, H., & Wilujeng, 1. (2016). Pengembangan Bahan Ajar dan Instrumen Penilaian IPA Tema Indahnya
Negeriku Penyempurnaan Buku Guru dan Siswa Kurikulum 2013. Jurnal Prima Edukasia, 4(1), 67-78.
https://doi.org/https://doi.org/10.21831/jpe.v4il.7697.

Ristina, Khairin, & Wiwit, A. (2020). Desain Pembelajaran Virtual Laboratorium Berbasis Inkuiri Terbimbing
untuk Meningkatkan Hasil Belajar dan Aktivitas Peserta Didik pada Materi Sistem Ekskresi Manusia.
Jurnal Pendidikan Sains Indonesia, 8(1), 114-127.
https://doi.org/https://doi.org/10.24815/jpsi.v8il.15761.

Sadikin, A., & Hakim, N. (2019). Pengembangan Media E-Learning Interaktif dalam Menyongsong Revolusi
Industri 4. Jurnal lImiah Pendidikan Biologi, 5(2), 131-138.
https://doi.org/https://doi.org/10.22437/bio.v5i2.7590.

Sadikin, A., & Hamidah, A. (2020). Pembelajaran Daring di Tengah Wabah Covid-19. BIODIK: Jurnal limiah
Pendidikan Biologi, 6(2). https://doi.org/https://doi.org/10.22437/bio.v6i2.9759.

Samri, F., Rewo, J. M., & Laksana, D. N. . (2020). Electronic Thematic Teaching Multimedia with Local
Culture Based Materials and Its Effect on Conceptual Mastery of Primary School Students. European
Journal of Education Studies, 7(2), 625-641. https://doi.org/10.46827/ejes.v7i12.3474.

Satyawan, |. M., Wahjoedi, & Swadesi, I. K. I. (2020). The Effectiveness of Online Learning Through
UNDIKSHA E-Learning During the COVID-19 Pandemic in the Physical Education Study Program.
Journal of Education Technology, 5(2), 191-199.
https://doi.org/https://doi.org/10.23887/jet.v5i2.32364.

Sebo, L., Adayani, & Subiyantoro, S. (2017). Nilai Pendidikan Karakter dan Kearifan Lokal Legenda Wae Reke
Masyarakat Ngada, Nusa Tenggara Timur Dalam Relevansinya dengan Pembelajaran Sastra Tingkat
SLTP. Jurnal Aksara, 2(1), 32-45.

Setiyani, Putri, D. P., Ferdianto, F., & Fauji, S. H. (2020). Designing a Digital Teaching Module Based on

Virtual Physics Laboratory with Real World Problem Based on Ngada Local Wisdom in Basic Physics Practicum 529



Maria Yuliana Kua®, Ni Wayan Suparmi?, Dek Ngurah Laba Laksana® (2021). Journal of Education Technology. Vol. 5(4) PP. 520-530

Mathematical Communication in Relation and Function. Journal on Mathematics Education, 11(2),
226-236. https://doi.org/https://doi.org/10.22342/jme.11.2.7320.223-236.

Silalahi, M. V. (2020). Development of E-Modules Based on Exe-Learning on Topics of Reaction Rate Against
Student Learning Outcomes Mechanical Engineering. International Journal of Education and
Curriculum Application, 3(2), 114-120. https://doi.org/https://doi.org/10.31764/ijeca.v3i2.2672.

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir, A., ..., & Agha, R. (2020). World Health
Organization Declares Global Emergency: A review of the 2019 Novel Coronavirus (COVID-19).
International Journal of Surgery, 76(February), 71-76.
https://doi.org/https://doi.org/10.1016/j.ijsu.2020.02.034.

Sriyanto, Leksono, & Harwanto. (2019). Bahan Ajar PPKn Berbasis Karakter dan Literasi Untuk Siswa Kelas IX
SMP Al Hikmah Surabaya. Edmotech, 4(2), 130-142. https://doi.org/10.17977/um039v4i22019p130.

Su, C. ., & Cheng, T. . (2019). A Sustainability Innovation Experiential Learning Model for Virtual Reality
Chemistry Laboratory: An Empirical Study With PLS-SEM and IPMA. Sustainability, 11(4), 1027.
https://doi.org/https://doi.org/10.3390/su11041027.

Thuneberg, H. M., Salmi, H. S., & Bogner, F. X. (2018). How creativity, autonomy and visual reasoning
contribute to cognitive learning in a STEAM hands-on inquiry-based math module. Thinking Skills and
Creativity, 29. https://doi.org/10.1016/j.tsc.2018.07.003.

Tycho, T., Angelica, M., Tinga, Phong, N., & Max, M. . (2020). Benefits of Immersive Collaborative Learning
in CAVE-Based Virtual Reality. International Journal of Educational Technology in Higher Education,
17(51), 1-18. https://doi.org/https://doi.org/10.1186/s41239-020-00228-9.

Vlachopoulos, D. (2020). COVID-19: Threat or Opportunity for Online Education? Higher Learning Research
Communications, 10(1), 2. https://doi.org/https://doi.org/10.18870/hlrc.v10i1.1179.

Vysakh, K. K., Sharanya, M., & Kirishnashree, A. (2020). Virtual Experimental Platforms in Chemistry
Laboratory Education and its Impact on Experimental Self-Efficacy. Journal of Educational
Technology in Higher Education, 17(30), 1-22. https://doi.org/https://doi.org/10.1186/s41239-020-
00204-3.

Wen, J., Cheng, Y., Ling, R., Dai, Y., Huang, B., Huang, W, ..., & Jiang, Y. (2020). International Journal of
Infectious Diseases Antibody-Dependent Enhancement of Coronavirus. International Journal of
Infectious Diseases, 100(1), 483-489. https://doi.org/https://doi.org/10.1016/j.ijid.2020.09.015.

Widoyoko, E. P. (2014). Teknik Penyusunan Instrumen Penelitian. Pustaka Pelajar.

Wilde, N., & Hsu, A. (2019). The Influence of General Self-Efficacy on the Interpretation of Vicarious
Experience Information Within Online Learning. International Journal of Educational Technology in
Higher Education, 16(1), 1-20. https://doi.org/https://doi.org/10.1186/s41239-019-0158-x.

Yusuf, I., & Widyaningsih, S. . (2018). Implemensi Pembelajaran Fisika Berbasis Laboratorium viRtual terhadap
Keterampilan Proses Sains dan Persepsi Mahasiswa. Berkala llmiah Pendidikan Fisika, 6(1), 18-28.
https://doi.org/http://dx.doi.org/10.20527/bipf.v6i1.4378.

Zafi, A. A. (2017). Transformasi Budaya Melalui Lembaga Pendidikan (Pembudayaan dalam Pembentukan
Karakter). Sosichumaniora, 3(2), 105-112. https://doi.org/10.30738/s0si0.v3i2.937.

Zhang, M., Zhou, M., Tang, F., Wang, Y., Nie, H., Zhang, L., & You, G. (2020). Knowledge, attitude, and
practice regarding COVID-19 among healthcare workers in Henan, China. Journal of Hospital
Infection, 105(2), 183-187. https://doi.org/10.1016/j.jhin.2020.04.012.

Zulimah, Abdurrahman, & Jalmo, T. (2018). The Effectiveness of Students Worksheet of Virtual Laboratory
Practice on Dynamic Electricity to Improve Science Process Skill. International Journal of Advanced
Engineering, Management and Science (IJAEMS), 4, 319-328.
https://doi.org/https://doi.org/10.22161/ijaems.4.4.14.

p-ISSN : 2549-4856, e-ISSN : 2549-8290 530


http://u.lipi.go.id/1486478977
http://u.lipi.go.id/1488121543

