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guru kesulitan dalam menyesuaikan dan mengembangkan rancanganan pembelajaran
akibat berubah-ubahnya kurikulum yang digunakan. Berdasarkan pada
permasalahan tersebut, penelitian ini bertujuan untuk mengembangkan rancangan
pembelajaran berbasis digital yang sekaligus mengembangkan dan memanfaatkan
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Digital, Kelas Online, Tantangan, media pemb(_alaj_aran wrtpal reality pada materi sistem tata surya. Penelitian ini
Lembaga Pelatihan merupakan jenis penelitian pengembangan (R&D) dengan menggunakan model

ASSURE yang melibatkan ahli media, ahli materi dan ahli instructional design
Keywords: sebagai subjek penelitian. Teknik pengumpulan data yang digunakan ialah pemberian
Graphic Design, Online Class, intrumen angket tertutup. Teknik analisis data yang menggunakan pendekatan
Challenges, Training analisis deskriptif kuantitatif persentase. Hasil analisis data menujukan bahwa 3

Dol orang ahli media memberikan skor rata-rata 3,42, 3 orang ahli materi memberikan

https-://doi.orq/10.23887/iet.v7i1.517 skpr rata-rata 3,61 dan 3 orang ahli |r_15truct|onal de.5|gn. memberlk.an s.kor 3,31.

02 Disimpulkan bahwa rancangan pembelajaran dan media virtual reality dinyatakan

T valid dan layak untuk digunakan. Rancangan pembelajaran dan media virtual reality
dapat digunakan dalam pembelajaran Geografi Kelas X SMA.

ABSTRACT

After the COVID-19 pandemic passed, the Indonesian government issued regulations encouraging the recovery of the
education sector, such as guidelines for implementing the curriculum in the context of learning recovery. However, this is the
problem, and teachers need help adjusting and developing learning plans due to the changes in the curriculum used. Based on
these problems, this study aims to develop a digital-based learning design that simultaneously develops and utilizes virtual
reality learning media on solar system material. This development research (R&D) type uses the ASSURE model involving
media experts, material experts, and instructional design experts as research subjects. The data collection technique used was
the provision of a closed questionnaire instrument. Data analysis technique using a percentage quantitative descriptive
analysis approach. The results of the data analysis showed that three media experts gave an average score of 3.42, 3 material
experts gave an average score of 3.61, and 3 instructional design experts gave a score of 3.31. It was concluded that the
learning design and virtual reality media were declared valid and feasible. Learning designs and virtual reality media can be
used for Class X SMA in Geography learning.

This is an open access article under the CC BY-SA license. @ @
Copyright © 2023 by Author. Published by Universitas Pendidikan Ganesha.

1. INTRODUCTION

Since the entry of the COVID-19 pandemic into Indonesia in early March 2020, it has resulted in major
changes in various sectors, including in the education sector (Laksana, 2020; Lee, 2020; Winarni et al., 2021).
Along with the slowing down of the spread of positive COVID-19 cases, Indonesia managed to get out of the
COVID-19 pandemic crisis on May 17, 2022, which was marked by a national regulation of removing masks
outdoors. In line with this, the government of the Republic of Indonesia has also accelerated the national
economic recovery program (PEN) in various sectors that had been paralyzed due to the COVID-19 pandemic,
including the education (Indrawati, 2020; Olivia et al., 2020; Sugiarto, 2020). One of the regulations of the
Government of Indonesia through the Ministry of Education, Culture, Research, and Technology is to issue
"Guidelines for Implementing Curriculum in the Context of Learning Recovery". The purpose of this regulation
is to accelerate the process of learning recovery at various levels of education in Indonesia through a curriculum
implementation approach (Indrawati, 2020; Nugraha, 2022).

The arrangement of "Guidelines for Implementing Curriculum in the Context of Learning Recovery"
provides flexibility in choosing the curriculum at each educational institution (Rosmana et al., 2022). Among
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these choices are the 2013 Curriculum (K13), the Emergency Curriculum, and the Independent Curriculum. The
freedom to choose this curriculum is based on the freedom of each educational institution to determine the
curriculum that is most suitable and relevant to the conditions of the educational institution (Jojor & Sihotang,
2022). Although the decision is optional, the Ministry indicated that starting the new school year 2022/2023,
there will be an acceleration of the implementation of the Independent Curriculum and a change in the level of
implementation (Yose Indarta et al., 2022; Rahayu et al., 2022). The Merdeka curriculum is specifically
designed to provide flexibility for educational institutions to create an operational curriculum for contextual
educational institutions that adapts to the learning needs of students in each educational institution (Sopiansyah
et al., 2022). The Merdeka curriculum focuses on actual content and character building of Pancasila student
profiles (Safitri et In addition, the Independent Curriculum also instructs the creation of a Teaching Module
(MA), a complete version of the Learning Implementation Plan (RPP). It aims to produce a more comprehensive
and measurable learning design. The five main components contained in MA are learning objectives, learning
steps, assessment plans at the beginning and end, and the learning media used (Fahrurrozi et al., 2021; Syafi’i,
2021). MA must be able to contain learning outcomes and efforts to achieve Pancasila student profiles. The
combination of the Independent Curriculum and MA can be an option to accelerate the national education
recovery process (Nugraha, 2022).

Although various policies such as the Kurikulum Merdeka, freedom to choose a curriculum, operational
curriculum of educational institutions, and many others are predicted to accelerate the recovery process of
Indonesian education, it turns out that this is not always as expected. Many education experts state that
government regulations in the field of education do not focus on accelerating learning loss because the content
used is too heavy and the choice of subjects is large (Aisyah et al., 2022; Mabsutsah & Yushardi, 2022; Sasmita
& Darmansya, 2020). The presence of the new regulation actually creates new problems because the adjustment
and implementation process take a long time, which actually slows down the recovery of education.
Substantively, subjects experienced disruption of continuity due to the pressure of change. Indirectly, the
curriculum in Indonesia consists of three curricula, namely Curriculum 2013 (K13), Emergency Curriculum, and
the Kurikulum Merdeka (Y. Indarta et al., 2022; Rofiq & Arifin, 2021; Wardoyo et al., 2020; Wulandari, 2020).
The dissynchronization that occurs has resulted in the length of the education recovery process in Indonesia
because the adjustments made by teachers have experienced problems due to changes made so quickly and
differently. This is what is felt by teachers and educational personnel in Indonesia.

The problems that occur in every educational institution show that teachers and educators have minimal
knowledge and experience in producing digital-based instructional designs and increasing the profile of
Pancasila students (Sasmita & Darmansyah, 2022). In addition, teachers experience difficulties in implementing
the new curriculum with a student centered learning approach due to the low competence of teachers. This
causes failures in designing instructional design as instructed by the Kurikulum Merdeka (Firdaus et al., 2022;
Rahayu et al., 2022). Although various regulations that have been issued by the Indonesian government have
had a positive impact on the recovery of Indonesian education after the COVID-19 pandemic, it turns out that
this is not balanced with the readiness and competence of teachers in implementing these regulations. Teachers
feel culture shock due to the large demands in every regulation launched by the government, such as an the
Kurikulum Merdeka, the Modul Ajar (MA), projects to strengthen the profile of Pancasila, and many more. This
does not show a significant increase. In fact, there is a decrease due to the COVID-19 pandemic (Dalimunthe et
al., 2021; Indrawati, 2020). The Ministry of Education and Culture of the Republic of Indonesia released data
showing that 53.55% of teachers find it difficult to manage distance learning and 48% have difficulty adapting to
all the changes in the education system. Teachers are not optimal in designing instructional design in accordance
with the Kurikulum Merdeka, which has serious consequences for student learning outcomes (Ramadhan et al.,
2022). The low learning outcomes of students are caused by the decline in their cognitive ability. This problem is
triggered by the non-optimal learning design contained in the Modul Ajar (MA). The problems that occur
become serious problems because they have an impact on the competence and learning outcomes of students.
This happens in the subject of Geography in 10™ grade of high school (Chaniago et al., 2022).

Based on the explanation of the problem of instructional design in the Modul Ajar (MA) that is in
accordance with the Kurikulum Merdeka, it is not optimal, especially in the learning content of the solar system
in the Geography subject of 10" grade of high school after the COVID-19 pandemic. It is necessary to conduct
research related to these problems. This research focuses on producing an instructional design in the form of a
digital media-based Modul Ajar (MA) that can answer the problem of non-optimal instructional design. The
digital learning media used to support the instructional design is virtual reality, which is created in conjunction
with the instructional design. Much recent research related to the general use of VR in learning, such as the use
of VR in interactive learning, shows an increase in complex skills in students (Khoerniawan et al., 2018; Mills &
Brown, 2022; Solmaz & Van Gerven, 2022). It is stated that VR can be used to improve student learning
outcomes by facilitating the process of extraneous cognitive load, making it easier to stimulate students' high-
order thinking abilities (Meyer et al., 2019; Zulherman et al., 2021). However, virtual reality is a specific
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learning media for certain learning content, so VR cannot be used for other irrelevant learning. The virtual reality
that exists and circulates on the internet has not yet been specifically targeted at 10" grade high school students.
Therefore, it is necessary to produce virtual reality as a learning media that specifically contains the learning
content of the solar system in geography subjects for 10™ grade high school.

Intructional design is a learning process design that is produced specifically for learning in an educational
institution (Azimi & Fazelian, 2013; Kristiawan et al., 2017; Sweller, 2021). Instructional design cannot be
immediately used by other levels and educational institutions because of its special and differentiating
characteristics in the learning process. Learning plans can only be adapted and adopted by other educational
institutions (Salim Nahdi & Cahyaningsih, 2018; Wikanengsih et al., 2015). The Kurikulum Merdeka provides
specialization in instructional design so that the product of instructional design cannot be taken from other places
(Aisyah et al., 2022; Baharuddin, 2021; Evy Ramadina, 2021). This distinguishes the instructional design in the
subject of geography, particularly in the solar system learning content of 10" grade high school, from the others.
There is no such instructional design in accordance with the Kurikulum Merdeka which produces Modul Ajar.
Therefore, it is necessary to produce a specific instructional design on the learning content of the solar system in
the Geography subject of 10" grade high school.

This research aims to produce a virtual reality learning media that specifically contains learning content
for the solar system in geography subjects for the 10th grade of high school. The virtual reality learning media is
utilized in the development of instructional designs that are specifically designed in accordance with the
Kurikulum Merdeka in the form of Modul Ajar. The specificity of this research is a novelty value in this
research. The existence of this specificity makes the learning process directed specifically at the intended
learning objectives as contained in the Kurikulum Merdeka. In addition, this research answers the teacher's
problems related to difficulties in designing the learning process. This is the value of novelty in this research.

2. METHOD

This research is a type of development research (R & D) project that creates learning media and
instructional designs for geography subjects in 10" grade high school. The development model used is the
ASSURE Model, which is very relevant in the development of instructional design (Bajracharya, 2019). The
ASSURE model consists of (1) Analyze Learners, (2) State Objectives, (3) Select Media & Contents, (4) Utilize
Media & Contents, (5) Require Learner Participation, and (6) Evaluate & Revise.

The first stage of the ASSURE model is to analyze students. The analysis process was carried out
directly in several high schools in the social studies department in the city of Kediri. The goal is to find out their
learning styles, mastery of technology, and interest in digital-based learning. The second stage is the
determination of learning objectives. The third and fourth stages are the selection and use of media and learning
contents. The media used in this learning design is virtual reality. Virtual reality is generated together with
producing an instructional design with the aim that the media used is in accordance with the instructional design.
the purpose of combining both of them is Learning media functions in providing 360-degree visualization to
students regarding the virtual environment of the solar system learning content. The fifth stage of the ASSURE
model is the determination of students. Students in 10 grades through high school majoring in Social Sciences
and those pursuing a Geography specialization are eligible to participate in this learning plan. The last stage of
this model is evaluation and revision. The evaluation process is carried out by experts using the expert judgment
method. The expert is also the subject of this research.

Research subjects in this research is learning media experts, learning content experts, and instructional
design experts. The research subject is tasked with providing an assessment of the level of validity of the
instructional design (Fernandez-Gémez et al., 2020). The data collection technique for the results of the
instructional design validity test is to use a closed questionnaire instrument made using the Lee and Owen model
approach (Lee & Owens, 2004). The questionnaires included a questionnaire to test the validity of learning
media experts, a questionnaire to test the validity of a learning content expert, a questionnaire to test the validity
of an expert and an instructional design. The grid of questionnaires used in this research showed in Table 1,
Table 2, and Table 3.

Table 1. Tabel of The Grid of Learning Media Validation Questionnaire for Learning Content Experts

. Number of
Indicators .
Question
Learning objectives are clearly stated to be studied by students 1
The learning content is in accordance with the Learning Objectives (TP) and Indicators of 2
Achievement of Learning Objectives (IKTP)
Learning content is arranged according to a logical thinking sequence 3

Innovation of Digital-Based Instructional Design and Virtual Reality on Geography Subject for 10th Grade High School 3
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. Number of
Indicators .
Question

There are references used in the description of learning contents 4
There is an emphasis or highlight on an important part in the description of the learning 5
contents

There are examples that are relevant to the learning content 6
The use of terms in learning contents is appropriate and correct 7
The use of words in the text and narration is correct 8
According to the Ejaan Yang Disempurnakan (writing rules in Indonesian) 9

The use of language does not cause multiple interpretations 10

(Lee & Owens, 2004)

Table 2. Tabel of The Grid of Learning Media Validation Questionnaire for Learning Media Experts

Number of

Indicators Question

The theme design for the learning media looks interesting 1
There is the use of multimedia elements 2
The display of the theme design on the media is integrated and continuous 3
The display on the learning media is simple and not confusing 4
Display layout on consistent learning media 5
There is navigation in the learning media 6
The selected or used video is interesting 7
High definition video quality 8
The narrator's voice on the learning media sounds clear and clean 9

The use of audio effects on learning media is appropriate and not distracting 10
The use of music in the learning media is relevant and unobtrusive 11
The use of video in learning media is appropriate and relevant to learning 12
The videos displayed are of high quality and clear 13
The duration of the video is just right, not too long or too short 14
The use of style, type, and color of text on learning media is appropriate and legible 15
Placement of text on the learning media is appropriate and does not obstruct other objects 16
Animation and special effects on the learning media can catch the attention of students 17
Animation and special effects in the learning media support the achievement of learning 18
objectives

The use of animation and special effects in the learning media is not 19

(Lee & Owens, 2004)

Table 3. Tabel of The Grid of Instructional Design Validation Questionnaire for Instructional Design Experts

. Number of
Indicators .
Question

Instructional design begins with recalling the previous learning content 1
Learning objectives are introduced in learning activities 2
Effective use of verbal language in instructional design 3
There is the use of examples and demonstrations in the instructional design 4
Students will learn more easily if the learning activities use concepts and language that are 5
easy to understand
The design of learning activities is made systematic and continuous 6
The instruction is clearly presented in the instructional design 7
The presentation related to the minimum standard of achievement is clear and meaningful 8
There is a measurable evaluation 9
There is real-time feedback for students 10
The instructional design is presented to increase student motivation 11
The instructional design is relevant to real life 12

(Lee & Owens, 2004)

The closed questionnaire has four optional answer choices on a Likert scale consisting of 1) Strongly
Agree, 2) Agree, 3) Disagree and 4) Strongly Disagree. The processing and analysis of the data from the validity
test questionnaire was conducted through a descriptive quantitative percentage analysis approach by Arikunto
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formula (Arikunto, 2013). The results of calculations using the Arikunto formula are then matched with the table
of eligibility criteria showed in Table 4.

Table 4. Tabel of Criteria for Validity Level of Learning Media

Category Percentace Qualification Desctiption
A 81%-100% Valid Decent
B 61%-80% Quite Valid Decent
C 41%-60% Less Valid Not Decent
D <40% Invalid Not Decent

(Arikunto, 2013)

In addition to using a percentage descriptive analysis approach, instructional media and instructional
designs were analyzed using a comparative descriptive analysis approach. The aim is to compare the results of
the three experts in each field in testing instructional media and instructional designs. The formula used is the
content validity formula by Aiken (Yusoff, 2019). Referring to this approach, the learning media and
instructional design can be declared valid if the test results T. > T. This proves that there is a common
perception among experts in determining the validity of instructional media and instructional designs.

3. RESULT AND DISCUSSION

Result

Referring to the development model used, namely the ASSURE model, the results of the early stages of
this research are the learners' characteristics. The characteristics analysis conducted on the research subjects
were students from several 10" grade high schools in Kediri city. The results of the analysis of the learners’
characteristics showed in Table 5.

Table 5. Tabel of Learner Characteristics

Category Description
Level 10" grade of several high school in Kediri city
Number of Students 146 students
Age +16 years old
Cognitive Development The level of thinking is at the level of formal operational and
logical thinking
Learning Style e 63% of students have visual learning style,

o 12% of students have auditory learning style,
o 21% of students have kinesthetic learning style.

Digital Technology Using Ability 100% of students have personal smartphone and proficient in
using the internet

Response to Interactive Digital Learning o 71.43% of students need digital learning media to help with

Media learning,

o 82.14% of student interested to try interactive-digital
learning media in learning,
e 78.57% student interested about virtual reality.

After analyzing the learners' characteristics, the next step is to determine the learning objectives and
content. Learning objectives and content have been included in the Kurikulum Merdeka. The learning objectives
and content for the solar system in the geography subject for 10" grade high school showed in Table 6.

Table 6. Tabel of Learning Objectives and Content

Category Description
Learning Objective (Tujuan Analyzing the dynamics of planet Earth as a living space
Pembelajaran)
Indicators of Achievement of Learning 1. Students are able to analyze the spatial environment in the
Obijectives (Indikator Ketercapaian appropriate solar system learning content after using the Virtual
Tujuan Pembelajaran) Reality learning media properly.

2. Students are able to characterize learning contents for the planets
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Category Description

that make up the solar system after using Virtual Reality learning
media properly.
Learning Content 1. The theory of the formation of the solar system
2. The concept of the solar system
3. The planets that make up the solar system

Referring to the overall initial data, a learning media design is made to be used later in the instructional
design. The design of the resulting virtual reality learning media showed in Table 7.

Table 7. Tabel of Design of Learning Media

Category Description

Media Type Learning media based on virtual reality with digital environment panoramic 360° or
borderless

Purpose Producing a digital learning medium containing solar system learning content for the
10th grade of high school that is effective in achieving learning objectives .

Format Borderless mp4

Interaktivitas Students can explore the virtual environment by directing VR glasses to see their
surroundings.

Tools Adobe After Effect, Adobe Premier Pro, 360 Meta Data

The virtual reality learning media was tested using an expert judgment approach. The results of this is
testing of experts using an expert judgment approach. The experts are divided into three categories, namely
learning media experts, learning content experts, and instructional design experts. Each expert consists of 3
experts, so that the total number of experts is 9. Each expert is given a closed measurement instrument with an
optional number using a rating scale with a scale of 4. Tests related to the validity of the media aspect of learning
media for learning media experts were given to 3 experts. Each expert is given the same instrument with the aim
of obtaining comparative results. The results of testing by learning media experts using a descriptive quantitative
percentage approach showed in Table 8.

Table 8. Tabel of Learning Media Validity Test Results by Learning Media Experts

Expert Name Score Percentace Category Desctiption
Learning Media Expert 1 3.47 86.84% 4 Valid
Learning Media Expert 2 3.42 85.53% 4 Valid
Learning Media Expert 3 3.37 84.21% 4 Valid

The results of the test using a descriptive quantitative percentage of the Arikunto formula showed that 3
learning media experts stated that they were valid on the media aspect of learning media. The results were
compared using a comparative quantitative descriptive approach from the Aiken formula. The results of the
comparative test on the results of 3 learning media experts showed V. 1.00, which was the same as V:. This
means that the Virtual Reality learning media is declared valid with a good predicate on the overall media aspect
by 3 learning media experts. The next test is the learning content contained in the learning media. The learning
media validity test related to content was carried out by learning content experts. The number of learning content
experts who tested the content was 3 experts, each of whom was given the same instrument. The results of media
validity testing by learning content experts using a descriptive quantitative percentage approach showed in Table
9.

Table 9. Tabel of Learning Media Validity Test Results by Learning Content Experts

Expert Name Score Percentace Category Desctiption
Learning Content Expert 1 3.73 93.18% 4 Valid
Learning Content Expert 2 3.64 90.91% 4 Valid
Learning Content Expert 3 3.45 86.36% 4 Valid

The results of the test using a descriptive quantitative percentage of the Arikunto formula showed that 3
learning content experts stated that the learning content was valid in the learning media. These results were
compared using a comparative quantitative descriptive approach to the Aiken formula. The comparative test
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results show that V. 1.00 is the same as V: This means that the learning content on the Virtual Reality learning
media is declared valid with a good predicate as a whole by 3 material experts.

After the virtual reality learning media is declared valid by the learning media experts and learning
content experts, the next step is to produce an instructional design that uses the virtual reality learning media.
Instructional design refers to the procedure for making instructional designs called Modul Ajar (MA) in
accordance with the provisions of the Indonesia Kurikulum Merdeka. The instructional design must be tested for
validity using an expert judgment approach.The instructional design is tested by an instructional design expert
who is an educational practitioner. The number of instructional design experts is three people, each given the
same instrument. The results of testing the level of validity of the learning design using a descriptive quantitative
analysis approach showed in Table 10.

Table 10. Tabel of Instructional Design Validity Test Results by Instructional Design Experts

Expert Name Score Percentace Category Desctiption
Learning Content Expert 1 3.00 75.00% 3 Valid
Learning Content Expert 2 3.25 81.25% 4 Valid
Learning Content Expert 3 3.67 91.67% 4 Valid

The results of the test using descriptive quantitative percentages in the Arikunto formula show that 2
instructional design experts state that they are valid and 1 instructional design expert states that they are quite
valid in instructional design. These results were compared using a descriptive quantitative approach to the
percentage of the Aiken formula. The results of the comparative test on the results of 3 instructional design
experts showed V. 0.89, which means it is lower than V;, but the difference is only 0.11. This means that the
developed instructional design is declared valid as a whole by 3 media experts with a passable predicate.

Based on the tests conducted by 9 experts who were divided into 3 expert groups, namely learning
media experts, learning content experts, and instructional design experts, it showed that each field of expertise
was declared valid both individually through a descriptive quantitative approach to percentages and
comparatively through a comparative quantitative descriptive approach. So it can be concluded that the virtual
reality media used in designing digital-based instructional designs in the subject of Geography in 10" grade of
high school is declared valid and feasible for use in the implementation of the Kurikulum Merdeka.

Discussion

The problem of teachers in producing instructional designs in accordance with the Kurikulum Merdeka
is a new problem in learning (Chaniago et al., 2022; Manalu et al., 2022; Sasmita & Darmansyah, 2022). This is
what happened to the learning content of the solar system in the subject of Geography, grade 10™ high school.
High school teachers, especially in the City of Kediri, have difficulty producing appropriate instructional designs
because of the complexity contained in the Kurikulum Merdeka (Bangkara et al., 2022). Referring to these
problems, it is necessary to produce virtual reality learning media used in instructional design in the learning
content of the solar system for the subject of Geography in 10" grade high school, which aims to solve problems
in designing instructional designs that are in accordance with the needs of the Kurikulum Merdeka. Virtual
reality, as the initial output of this research, has good potential in the Geography learning process. The use of
virtual reality in geography learning is an appropriate form of utilizing digital media (Prisille & Ellerbrake, 2020;
Wu et al., 2021; Yu et al., 2021).

The resulting learning media must be tested for its validity level (Rahayuningsih, 2020; Roemintoyo &
Budiarto, 2021; Udayani et al., 2021; Wulandari et al., 2020). Testing the level of validity on learning media
related to media aspects and content aspect which were validated by 3 learning media experts and 3 learning
content experts. Validity of media aspect test showed valid and appropriate predicates (Table 8). The test results
are compared using a comparative descriptive analysis approach, which shows that virtual reality learning media
is valid and feasible. And for validity of content aspect test showed valid and feasible in loading solar system
learning content without reducing the main essence of the content (Table 9). The results of the validity test by
the learning content experts were compared using a comparative descriptive approach, showing that the virtual
reality learning media was able to contain the solar system learning content with valid and feasible predicates.
After that, produces an instructional design output, the Modul Ajar (MA) in accordance with the provisions of
the Kurikulum Merdeka. Instructional design testing was carried out by instructional design experts and obtained
valid and appropriate predicates (Table 10). The instructional design test results were re-examined using a
comparative descriptive approach, and the results were found to be quite valid and feasible. The validity of a
media shows that the media is suitable for use in learning (Fahmi et al., 2021; Filivani & Agung, 2021; Hariyani
etal., 2021).
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The results of this research indicate that the virtual reality learning media is able to contain virtual
reality learning content and is in accordance with the aspects of the good learning media. The potential of virtual
reality is what makes this learning media very suitable in the media aspect and suitable for use in digital-based
instructional designs (Aji et al., 2020; Khairudin et al., 2019; Kitchen, 2020; Yu et al., 2021). This is reinforced
by various other researchs shown the suitability of virtual reality learning media in loading solar system learning
content in geography subjects (Zikky et al., 2018). Through the 360° Panoramic View approach, virtual reality is
able to visualize the learning content of the solar system (Borman et al., 2018). The instructional design in
accordance with the Kurikulum Merdeka is a Modul Ajar (MA) with a high level of complexity (Suryaman,
2020). So, combining these three things is a solution that can answer the problem of the need for innovative
digital-based instructional designs that are in accordance with the Kurikulum Merdeka.

This research focuses on the solar system learning content for grade 10™ high school, which refers to
the rules in the Indonesian Kurikulum Merdeka. Thus, this research cannot be used at other levels of education,
both in general and in particular. This is a limitation of this research. However, this research can be a scientific
contribution related to the use of virtual reality in learning and the design of instructional design that refers to the
Kurikulum Merdeka. There is no other research that shows results in the form of instructional designs in
accordance with the Kurikulum Merdeka than previous research. Other research only focuses on the use of
virtual reality in learning, which shows good significance (Alrehaili & Al Osman, 2019; Khairudin et al., 2019;
Stojsi¢ et al., 2016). Another recent research focused on how successful the presence and interaction between
virtual reality and learners (Ozdemir & Ozturk, 2022; Saputro & Setyawan, 2020). Although research related to
the use of virtual reality in Geography has been popular since 2001 (Fisher & Unwin, 2021). However, there is
no research that focuses on the use of virtual reality in instructional design that refers to the Indonesian
curriculum, namely the Kurikulum Merdeka. So that this research becomes the starting point of scientific
contributions to the design of instructional design using Kurikulum Merdeka. Thus, it is hoped that in the future,
similar research will be carried out on different learning content according to the characteristics of learning
content and students in order to enrich scientific contributions in the field of instructional design.

4. CONCLUSION

The problems that have been described are related to the demands of a Kurikulum Merdeka in designing
an instructional design is the Modul Ajar (MA) which becomes a problem for teachers, especially in the learning
content of the solar system in the subject of Geography, 10" grade of high school. The result of this research is
to produce output in the form of virtual reality learning media that is used in instructional design on solar system
learning materials that can answer the above problems. This study shows that virtual reality and the instructional
design made are declared valid and feasible to be used in the learning process in the subject of geography in the
10" grade of high school.

5. REFERENCES

Aisyah, L., Rizgiga, F. N. R., Putri, F. D., & Nulhag, S. (2022). Kurikulum Merdeka dalam Perspektif
Pemikiran Pendidikan Paulo Freire. At-Ta lim: Jurnal Pendidikan, 8(2).
https://doi.org/10.55210/attalim.v8i2.819.

Aji, D., Fitri, 1., Manila, J. S., Rw, R. T., Minggu, P., Minggu, K. P., Selatan, K. J., Khusus, D., & Jakarta, I.
(2020). Planetarium Virtual Sebagai Media Pembelajaran Astronomi Berbasis Virtual Reality Virtual
Planetarium as Astronomy a Learning Media Based on Virtual Reality. Jurnal Sistem dan Teknologi
Informasi, 08(3), 291-295. https://doi.org/10.26418/justin.v8i3.40636.

Alrehaili, E. A., & Al Osman, H. (2019). A Virtual Reality Role-Playing Serious Game for Experiential
Learning. Interactive Learning Environments, 30(5), 922-935.
https://doi.org/10.1080/10494820.2019.1703008.

Arikunto, S. (2013). Manajemen Penelitian. PT. Rineka Cipta.

Azimi, S., & Fazelian, P. (2013). New Trends and Approaches in Instructional Design and Technology.
Procedia - Social and Behavioral Sciences, 82. https://doi.org/10.1016/j.sbspro.2013.06.303.

Baharuddin, M. R. (2021). Adaptasi Kurikulum Merdeka Belajar Kampus Merdeka (Fokus: Model MBKM
Program Studi). Jurnal Studi Guru dan Pembelajaran, 4(1). https://doi.org/10.30605/jsgp.4.1.2021.591.

Bajracharya, J. R. (2019). Instructional Design and Models: ASSURE and Kemp. Journal of Education and
Research, 9(2). https://doi.org/10.3126/jer.v9i2.30459.

Bangkara, B. A., Manullang, S. O., Pratiwi, E. Y. R., Husen, N., & Sabtohadi, J. (2022). Rethinking the"
Kurikulum Merdeka for Learning”. EDUTEC: Journal of Education And Technology, 6(2).
https://doi.org/10.29062/edu.v6i2.424.

Borman, R. ., Putra, Y. P., Fernando, Y., Kurniawan, D. E., Prasetyawan, P., & Ahmad, I. (2018). Designing an

p-ISSN : 2549-4856, e-ISSN : 2549-8290 8


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

Wahyu Pratama Putra®, Munawir Yusuf?, Agus Effendi® (2023). Journal of Education Technology. Vol. 7(1) PP. 1-11

Android-based Space Travel Application Trough Virtual Reality for Teaching Media. International
Conference on Applied Engineering (ICAE). https://doi.org/10.1109/INCAE.2018.8579394.

Chaniago, S., Yeni, D. F., & Setiawati, M. (2022). Analisis Penerapan Kurikulum Merdeka Belajar terhadap
Hasil Belajar Siswa Kelas X pada Mata Pelajaran Geografi di MAN | Koto Baru. Sultra Educational
Journal, 2(3). https://doi.org/10.54297/seduj.v2i3.400.

Dalimunthe, R. R., Harahap, R. D., & Harahap, D. A. (2021). Analisis Minat Belajar Siswa Sekolah Dasar
Terhadap Mata Pelajaran IPA Pada Masa Pandemi COVID-19. Jurnal Basicedu, 5(3).
https://doi.org/10.31004/basicedu.v5i3.888.

Evy Ramadina. (2021). Peran Kepala Sekolah Dalam Pengembangan Kurikulum Merdeka Belajar. Mozaic Islam
Nusantara, 7(2), 131-142. https://doi.org/10.31004/basicedu.v6i6.4175.

Fahmi, A. N., Yusuf, M., & Muchtarom, M. (2021). Integration of Technology in Learning Activities: E-Module
on Islamic Religious Education Learning for Vocational High School Students. Journal of Education
Technology, 5(2), 282—290. https://doi.org/10.23887/jet.v5i2.35313.

Fahrurrozi, F., Supiyati, S., Fauzi, L. M., & Khalqgi, M. (2021). Whorkshop penyusunan perangkat pembelajaran
berbasis HOTS bagi guru di MA Assawiyah. ABSYARA: Jurnal Pengabdian Pada Masyarakat, 2(2),
274-282. https://doi.org/10.29408/ab.v2i2.4224.

Ferndndez-Gomez, E., Martin-Salvador, A., Luque-Vara, T., S&nchez-Ojeda, M. A., Navarro-Prado, S., &
Enrique-Mirén, C. (2020). Content validation through expert judgement of an instrument on the
nutritional ~ knowledge, beliefs, and habits of pregnant women. Nutrients, 12(4).
https://doi.org/10.3390/nu12041136.

Filivani, P. N., & Agung, A. A. G. (2021). Developing E-Book Contained Character Values in PPKn Lesson
Content Grade V  Elementary School. Journal of Education Technology, 5(1).
https://doi.org/10.23887/jet.v5i1.32047.

Firdaus, H., Laensadi, A. M., Matvayodha, G., Siagian, F. N., & Hasanah, I. A. (2022). Analisis Evaluasi
Program Kurikulum 2013 Dan Kurikulum Merdeka. Jurnal Pendidikan dan Konseling, 4(4).
https://doi.org/10.31004/jpdk.v4i4.5302.

Fisher, P., & Unwin, D. (2021). Virtual Reality In Geography: An Introduction. In Virtual Reality In Geography.

Hariyani, M., Kusumawardani, D., & Sukardjo, M. (2021). Effectiveness of use of Electronic Module in
Sociology Subjects of Social Change for Equality Education Package C. Journal of Education
Technology, 5(3). https://doi.org/10.23887/jet.v5i3.37719.

Indarta, Y., Jalinus, N., Waskito, W., Samala, A. D., Riyanda, A. R., & Adi, N. H. (2022). (2022). Relevansi
Kurikulum Merdeka Belajar dengan Model Pembelajaran Abad 21 dalam Perkembangan Era Society
5.0. Edukatif: Jurnal llmu Pendidikan, 4(2). https://doi.org/10.31004/edukatif.v4i2.2589.

Indarta, Yose, Jalinus, N., Samala, A. D., Riyanda, A. R., & Adi, N. H. (2022). Relevansi Kurikulum Merdeka
Belajar dengan Model Pembelajaran Abad 21 dalam Perkembangan Era Society 5 . 0. Edukatif : Jurnal
IImu Pendidikan, 4(2), 3011-3024. https://doi.org/10.31004/edukatif.v4i2.2589.

Indrawati, B. (2020). Tantangan dan Peluang Pendidikan Tinggi Dalam Masa dan Pasca Pandemi Covid-19.
Jurnal Kajian IImiah, 1(1), 39-48. https://doi.org/10.31599/jki.v1i1.261.

Jojor, A., & Sihotang, H. (2022). Analisis Kurikulum Merdeka dalam Mengatasi Learning Loss di Masa
Pandemi Covid-19 (Analisis Studi Kasus Kebijakan Pendidikan). Edukatif: Jurnal llmu Pendidikan,
4(4). https://doi.org/10.31004/edukatif.v4i4.3106.

Khairudin, Triatmaja, Istanto, & Azman. (2019). Mobile Virtual Reality to Develop a Virtual Laboratorium for
the Subject of Digital Engineering. International Journal of Interactive Mobile Technologies, 13(4).
https://doi.org/10.3991/ijim.v13i04.10522.

Khoerniawan, R. W., Agustini, K., & Putrama, I. M. (2018). Game Edukasi Penjelajah Berbasis Virtual Reality.
Kumpulan Artikel Mahasiswa Pendidikan Teknik Informatika (KARMAPATI), 7(1), 20.
https://doi.org/10.23887/karmapati.v7i1.13592.

Kitchen, R. (2020). Using Mobile Virtual Reality To Enhance Fieldwork Experiences In School Geography.
Routledge.

Kristiawan, M., Ahmad, S., Tobari, T., & Suhono, S. (2017). Desain Pembelajaran SMA Plus Negeri 2
Banyuasin Il Berbasis Karakter Di Era Masyarakat Ekonomi ASEAN. Igra’: Jurnal Kajian Ilmu
Pendidikan, 2(2). https://doi.org/10.25217/ji.v2i2.178.

Laksana, D. N. L. (2020). Implementation of Online Learning in The Pandemic Covid-19: Student Perception in
Areas with Minimum Internet Access. Journal of Education Technology, 4(4), 509-509.
https://doi.org/10.23887/jet.v4i4.29314.

Lee, A. (2020). Wuhan novel coronavirus (COVID-19): why global control is challenging? Public Health, 179,
A1-A2. https://doi.org/10.1016/j.puhe.2020.02.001.

Lee, A., & Owens. (2004). Multimedia-based Instructional Design. Pfeiffer.

Mabsutsah, N., & Yushardi, Y. (2022). Analisis Kebutuhan Guru terhadap E Module Berbasis STEAM dan

Innovation of Digital-Based Instructional Design and Virtual Reality on Geography Subject for 10th Grade High School 9



Wahyu Pratama Putra®, Munawir Yusuf?, Agus Effendi® (2023). Journal of Education Technology. Vol. 7(1) PP. 1-11

Kurikulum Merdeka pada Materi Pemanasan Global. Jurnal Pendidikan MIPA, 12(2).
https://doi.org/10.37630/jpm.v12i2.588.

Manalu, J. B., Sitohang, P., Heriwati, N., & Turnip, H. (2022). Prosiding Pendidikan Dasar Pengembangan
Perangkat Pembelajaran Kurikulum Merdeka Belajar. Mahesa Centre Research, 1(1), 80-86.
https://doi.org/10.34007/ppd.v1il.174.

Meyer, O. A., Omdahl, M. K., & Makransky, G. (2019). Investigating the effect of pre-training when learning
through immersive virtual reality and video: A media and methods experiment. Computers and
Education, 140, 103603. https://doi.org/10.1016/j.compedu.2019.103603.

Mills, K. A., & Brown, A. (2022). Immersive Virtual Reality (VR) For Digital Media Making: Transmediation
Is Key. Learning, Media and Technology, 47(2). https://doi.org/10.1080/17439884.2021.1952428.

Nugraha, T. S. (2022). Kurikulum Merdeka untuk Pemulihan Krisis Pembelajaran. Inovasi Kurikulum, 19(2).
https://doi.org/10.17509/jik.v19i2.45301.

Olivia, S., Gibson, J., & Nasrudin, R. A. (2020). Indonesia in the Time of Covid-19. Bulletin Of Indonesian
Economic Studies, 56(2). https://doi.org/10.1080/00074918.2020.1798581.

Ozdemir, D., & Ozturk, F. (2022). The Investigation of Mobile Virtual Reality Application Instructional Content
in Geography Education: Academic Achievement, Presence, and Student Interaction. International
Journal of Human—Computer Interaction. https://doi.org/10.1080/10447318.2022.2045070.

Prisille, C., & Ellerbrake, M. (2020). Virtual Reality (VR) And Geography Education: Potentials Of
360°“Experiences’ In Secondary Schools. In Modern approaches to the visualization of landscapes.
Springer VS, Wiesbaden. https://doi.org/10.1007/978-3-658-30956-5 18.

Rahayu, R., Rosita, R., Rahayuningsih, Y. S., Hernawan, A. H., & Prihantini, P. (2022). Implementasi
Kurikulum Merdeka Belajar di Sekolah Penggerak. Jurnal Basicedu.
https://doi.org/10.31004/basicedu.v6i4.3237.

Rahayuningsih, S. (2020). Animation media of animal husbandry thematic science learning to stimulate
scientific attitude in early childhood. International Journal of Scientific and Technology Research.
https://doi.org/10.23887/jet.v3i1.17959.

Ramadhan, I., Prancisca, S., & Imran, I. (2022). Perubahan Sistem Pembelajaran Tatap Muka Terbatas Pada
Masa Pandemi Covid 19: Perencanaan, Pelaksanaan. Sustainable Jurnal Kajian Mutu Pendidikan, 5(1).
https://doi.org/10.32923/kjmp.v5i1.2421.

Roemintoyo, R., & Budiarto, M. K. (2021). Flipbook as Innovation of Digital Learning Media: Preparing
Education for Facing and Facilitating 21st Century Learning. Journal of Education Technology, 5(1), 8.
https://doi.org/10.23887/jet.v5i1.32362.

Rofig, A. A., & Arifin, Z. (2021). Implementasi Kurikulum Darurat Madrasah di MAN 1 Kota Kediri. Inonesian
Journal of Humanities and Social Sciences, 2(2). https://doi.org/10.33367/ijhass.2i2.1918.

Rosmana, P. S., Iskandar, S., Fauziah, H., Azzifah, N., & Khamelia, W. (2022). Kebebasan dalam Kurikulum
Prototype. AS-SABIQUN, 4(1), 115-131. https://doi.org/10.36088/assabiqun.v4i1.1683.

Salim Nahdi, D., & Cahyaningsih, U. (2018). Pengembangan Perangkat Pembelajaran Matematika Sd Kelas V
Dengan Berbasis Pendekatan Saintifik Yang Berorientasi Pada Kemampuan Pemecahan Masalah Siswa.
Jurnal Cakrawala Pendas, 5(1), 1-7. https://doi.org/10.31949/jcp.v5i1.1119.

Saputro, S. D., & Setyawan, A. (2020). The Effectiveness Use of Virtual Reality Media in Physics Education of
Solar System Towards Cognitive Learning Outcomes. JPI (Jurnal Pendidikan Indonesia), 9(3), 389-
400. https://doi.org/10.23887/jpi-undiksha.v9i3.23105.

Sasmita, E., & Darmansya, D. (2020). Analisis Faktor-Faktor Penyebab Kendala Guru Dalam Menerapkan
Kurikulum Merdeka (Studi Kasus: Sdn 21 Koto Tuo, Kec. Baso). Jurnal Pendidikan dan Konseling
(JPDK), 6(4). https://doi.org/10.31004/jpdk.v4i6.9154.

Sasmita, E., & Darmansyah. (2022). Analisis Faktor-Faktor Penyebab Kendala Guru Dalam Menerapkan
Kurikulum Merdeka (Studi Kasus: Sdn 21 Koto Tuo, Kec. Baso). Jurnal Pendidikan dan Konseling,
4(20), 1707-1715. https://doi.org/10.31004/jpdk.v4i6.9154.

Solmaz, S., & Van Gerven, T. (2022). Interactive CFD simulations with virtual reality to support learning in
mixing. Computers & Chemical Engineering, 156.
https://doi.org/10.1016/j.compchemeng.2021.107570.

Sopiansyah, D., Masruroh, S., Zagiah, Q. Y., & Erihadiana, M. (2022). Konsep dan Implementasi Kurikulum
MBKM (Merdeka Belajar Kampus Merdeka). Reslaj: Religion Education Social Laa Roiba Journal,
4(1). https://doi.org/10.47467/reslaj.v4i1.458.

Stojsi¢, 1., Dzigurski, A. 1., Mariéi¢, O., Bibi¢, L. 1., & Vuckovi¢, S. . (2016). Possible Application Of Virtual
Reality In Geography Teaching. Journal of Subject Didactics, 1(2).
https://doi.org/10.5281/zenod0.438169.

Sugiarto, A. (2020). Dampak Positif Pembelajaran Online Dalam Sistem Pendidikan Keperawatan Pasca
Pandemi Covid 19. Jurnal Perawat Indonesia, 4(3), 432. https://doi.org/10.32584/jpi.v4i3.555.

p-ISSN : 2549-4856, e-ISSN : 2549-8290 10


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

Wahyu Pratama Putra®, Munawir Yusuf?, Agus Effendi® (2023). Journal of Education Technology. Vol. 7(1) PP. 1-11

Suryaman, M. (2020). Orientasi Pengembangan Kurikulum Merdeka Belajar. In Seminar Nasional Pendidikan
Bahasa Dan Sastra, 1(1).

Sweller, J. (2021). Instructional design. In Encyclopedia of Evolutionary Psychological Science. Cham: Springer
International Publishing. https://doi.org/10.1007/978-3-319-19650-3_2438.

Syafi’i. (2021). Strategi Pelaporan Penilaian Pembelajaran Dalam Masa Pandemi Covid-19 di RA Al-Ma’ruf
Beyan. Potensia, Jurnal IImiah, 6(1), 57-65. https://doi.org/10.33369/jip.6.1.57-65.

Udayani, N. K. Ar. T. K., Wibawa, I. M. C., & Rati, N. W. (2021). Development Of E-Comic Learning Media
On The Topic Of The Human Digestive System. Journal of Education Technology, 5(3), 472-481.
https://doi.org/10.23887/jet.v5i3.34732.

Wardoyo, C., Satrio, Y. D., & Ratnasari, D. A. (2020). An Analysis of Teacher’s Pedagogical and Professional
Competencies in the 2013 Curriculum with The 2017-2018 Revision in Accounting Subject. REID
(Research and Evaluation in Education), 6(2), 142-149. https://doi.org/10.21831/reid.v6i2.35207.

Wikanengsih, Nofiyanti, & Permana. (2015). Analisis Rencana Pelaksanaan Pembelajaran (Rpp) Mata Pelajaran
Bahasa Indonesia (Studi Terhadap Rpp Yang Disusun Guru Bahasa Indonesia Tingkat SMP Di Kota
Cimahi.  Jurnal Illmiah P2M  STKIP  Siliwangi P2M  STKIP  Siliwangi, 2(1).
https://doi.org/10.22460/p2m.v2i1p106-119.170.

Winarni, E. W., Hambali, D., & Purwandari, E. P. (2021). Pendampingan Rubrik Penilaian BDR bagi Guru SD
Kota Bengkulu Semasa Pandemi Covid-19. Wikrama Parahita : Jurnal Pengabdian Masyarakat.
https://doi.org/10.30656/jpmwp.v5i1.2622.

Wu, J., Guo, R., Wang, Z., & Zeng, R. (2021). Integrating spherical video-based virtual reality into elementary
school students’ scientific inquiry instruction: Effects on their problem-solving performance. Interactive
Learning Environments, 29(3). https://doi.org/10.1080/10494820.2019.15874609.

Wulandari, 1. G. A. A. (2020). Implementation of the 2013 Curriculum Based on a Scientific Approach (Case
Study at SD Cluster 1l Kintamani). International Journal of Elementary Education, 4(3), 422-430.
https://doi.org/10.23887/ijee.v4i3.28172.

Woulandari, Sudatha, & Simamora. (2020). Pengembangan Pembelajaran Blended Pada Mata Kuliah Ahara Yoga
Semester 1l di IHDN Denpasar.  Jurnal  Edutech ~ Undiksha,  8(1), 1-15.
https://doi.org/10.23887/jeu.v8i1.26459.

Yu, S.-J., Hsueh, Y.-L., Sun, J. C.-Y., & Liu, H.-Z. (2021). Developing an intelligent virtual reality interactive
system based on the ADDIE model for learning pour-over coffee brewing. Computers and Education:
Artificial Intelligence, 2. https://doi.org/10.1016/j.caeai.2021.100030.

Yusoff, M. S. B. (2019). ABC of content validation and content validity index calculation. Education in
Medicine Journal, 11(2). https://doi.org/10.21315/eimj2019.11.2.6.

Zikky, M., Fathoni, K., & Firdaus, M. (2018). Interactive Distance Media Learning Collaborative Based On
Virtual Reality With Solar System Subject. International Conference on Software Engineering,
Artificial Intelligence, Networking and Parallel/Distributed Computing (SNPD).
https://doi.org/10.1109/SNPD.2018.8441031.

Zulherman, Amirullah, G., Purnomo, A., Aji, G. B., & Supriansyah. (2021). Development of Android-Based
Millealab Virtual Reality Media in Natural Science Learning. Jurnal Pendidikan Sains Indonesia
(Indonesian Journal of Science Education), 9(1), 1-10. https://doi.org/10.24815/jpsi.v9i1.18218.

Innovation of Digital-Based Instructional Design and Virtual Reality on Geography Subject for 10th Grade High School 11



