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The development of Ethno-Virtual Reality (Ethno-VR) media in biotechnology
project learning aims to analyze its development process, characteristics, validity,
and practicality. This study uses a Research and Development (R&D) approach
with the ADDIE model, covering five stages: Analysis, Design, Development,
Implementation, and Evaluation. However, the implementation stage has not yet
been carried out. The research subjects were Class X-4 students at SMA Negeri 1
Randudongkal. Data collection techniques included interviews, characteristic and
validation questionnaires, and teacher and student response questionnaires. The
findings show that Ethno-VR media received an excellent rating of 92.10% for
its content and cultural feasibility, integration with ethnoscience, alignment with
project-based learning, and potential to foster collaborative and creative skills. The
media was deemed highly valid, with material validation scores of 96.66% and
media validation scores of 94.60%. Its practicality was also rated very high, with
teacher response scores at 93.75% and student responses at 86.48%. In conclu-
sion, the developed Ethno-VR media demonstrates excellent characteristics, high
validity, and strong practicality, making it highly suitable for implementation in
high school biotechnology project learning.
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INTRODUCTION

The rapid development of science and
technology in the 21st century requires strength-
ening the quality of superior human resources to
face the dynamics and challenges of competition
in the world of work in the era of globalization
(Primadianningsih et al., 2023). The world of ed-
ucation must prepare itself to hone student skills
that are relevant to facing the challenges of the
modern world in the 21st century (Mardiyah et
al., 2021). The main skills that must be empha-
sized in facing the challenges of the 21st century
include critical thinking and problem solving,
collaborative, communicative, and creative (Jan-
nah & Atmojo, 2022). Collaborative and creative
skills are needed in the world of work, especially
those that prioritize teamwork and creative in-
novation to produce new products (Anggraeni et
al., 2021). Students must be equipped with these
skills as early as possible through the learning
process at school (Qomaria & Wulandari, 2022).
Teachers have a very important role in realizing
a better future for students through 21st century
learning (Qulsum & Hermanto, 2022). Teachers
in the modern era must be proficient and adaptive
to the use of technology and act as facilitators for
students in creating interesting learning (Hadis-
aputra et al., 2018).

The results of interviews with biology
teachers at SMA Negeri 1 Randudongkal in No-
vember 2024, collaborative and creative skills
have not been optimally embedded in students.
The teacher explained that in learning activities,
he often encountered students who were picky
about friends during group division and did not
invite friends who were not liked to have discus-
sions together. Research by Qomaria & Wulandari
(2022) also states that collaborative problems that
often arise include students’ difficulties in dealing
with differences of opinion between group mem-
bers and the lack of motivation to solve problems
together. This, if not resolved immediately, will
have a negative impact on students’ social rela-
tionships, such as triggering conflict and causing
students to have an individualistic attitude and a
fading attitude of caring for others (Oktarina &
Ahmad, 2023). The teacher also explained the re-
lationship with students’ creative thinking skills,
where the teacher felt that students were less re-
sponsive in answering questions from the teacher.
Students need quite a long time to think about an-
swering, and often the teacher has to give a stimu-
lating sentence first. Students also tend to answer
questions with very general answers and do it
together. The teacher felt that students did not

develop their ideas, because they only answered
according to the explanation received from the
teacher.

The biology learning process applied
by the teacher still uses conventional methods
through lectures using Power Point media and
showing videos via Youtube, then students are
invited to discuss related to the explanation giv-
en by the teacher and video shows. The use of
technology in the learning process by teachers is
limited to the use of internet access for Youtube,
Google Form, Google Drive and Quiz. Teachers
have also never developed their own learning me-
dia due to the limited ability of teachers in mas-
tering existing technology. Research conducted
by Aditama et al. (2019) also mentioned that the
reason teachers have never developed their own
learning media is because, teachers find it diffi-
cult to design technology-based learning media
and teachers also have difficulty in operating
technology-based learning media. Putra (2019)
mentioned that teachers have several challenges
in using technology including internal challenges
and external challenges. Internal challenges faced
by teachers such as lack of teacher creativity and
lack of teacher ability in using technology. Exter-
nal challenges faced by teachers are related to the
lack of availability of facilities and infrastructure
in supporting the implementation of technology-
based learning.

The biology learning process also needs
to be associated with ethnoscience, especially on
biotechnology material that needs to be taught
contextually and applicatively (Muliadi et al.,
2021). The ethnoscience approach facilitates stu-
dents in exploring and reconstructing it in pure
science learning (Atmojo et al., 2019). Integrating
ethnoscience in learning can increase students’ in-
terest in learning, love local potential that lives in
the community, and increase local wisdom values
that can lead students to become individuals with
character (Sudarmin et al., 2018). The results of
the interview also explained that the learning
process had not been integrated with local wis-
dom so that students did not understand the lo-
cal potential of their region. Research conducted
by Pangestika & Yansaputra (2021) argues that
the lack of students’ level of knowledge of the
local potential of their region is feared to result
in gradual extinction if not properly maintained
and preserved. One of the local potential areas
that can be developed is honey pineapple typical
of Pemalang Regency (Munahefi & Melisawati,
2020). The honey pineapple produced has been
partially processed into processed products such
as jam, dodol, sweets, and pineapple chips. These
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processed production activities produce pineap-
ple peel waste up to 5.12 tons of total production
and have not been properly processed, potentially
causing new problems for the environment (Um-
ami & Rahayu, 2024). One of the biotechnology
innovations that can be developed is by integrat-
ing local wisdom through project activities to uti-
lize honey pineapple peel waste into nata de pina.
The importance of incorporating the value of lo-
cal wisdom into the learning process at school
through project-based activities is to maintain its
sustainability (Nurfitriani et al., 2017). Students
through project learning can design, solve prob-
lems, make decisions, conduct investigations, and
train student character (Sudarmin et al., 2024).

The need for innovative development in
the form of digital learning media suitable for
21st century learning in overcoming problems
and difficulties in the learning process of biotech-
nology material in high school. Ethno-Virtual Re-
ality based media can be the right solution by pre-
senting the environment in the form of simulated
reality in real world events that make students
have a sensation of presence in the virtual or vir-
tual world (Ladjidji et al., 2024). The integration
of Etno-VR media in learning the biotechnology
project of making nata de pina presents a more
interactive and immersive learning environment
in accordance with the needs of Generation Z
students and the demands of 21st century skills,
one of which is to realize the collaborative and
creative character of students (Ramadhan et al.,
2024). Etno-VR media facilitates students in ex-
ploring biotechnology material comprehensively,
contextually based on the real environment, and
practically through experimental nata de pina
project activities. Research related to virtual real-
ity media has previously been conducted by Sule-
man et al. (2019) about the development of 3D
media integrated with Virtual Reality in learn-
ing chemistry reaction rate material. The results
of media validation obtained a percentage score
of 78% in the good category and had an influ-
ence on student learning achievement. Similar
research related to Virtual Reality media was also
conducted by Monita & Ikhsan (2020) has devel-
oped application media on smartphones integrat-
ed VR-IPA for solar system material. The results
of validity, practicality, and students’ responses
to the VR-IPA media that have been developed
obtain a very good category.

Research related to the development of
Ethno-Virtual Reality-based learning media on
biotechnology learning is important to do as
well as a means to introduce the potential of re-
gional local wisdom presented in an attractive

form. This study aims to analyze the process of
developing Etno-Virtual Reality media, analyze
the characteristics of Etno-Virtual Reality media,
and analyze the validity and practicality of Etno-
Virtual Reality media.

METHOD

The type of research used in this study is
Research and Development (R&D). The product
developed in this study is in the form of Etno-
Virtual Reality (Etno-VR) based learning media
on biotechnology project learning to realize col-
laborative and creative skills. Collaborative skills
include indicators of actively contributing, wor-
king productively, showing flexibility and comp-
romise, showing responsibility, and showing an
attitude of respect (Mansur et al., 2022). Creati-
ve skills include indicators of fluency, flexibility,
and originality (Hanifah et al., 2024). The rese-
arch design used follows the model developed
by Branch (2009) namely ADDIE. The ADDIE
development model consists of five stages, name-
ly Analysis, Design, Development, Implementati-
on, and Evaluation.

Figure 1. ADDIE Approach (Branch, 2009)

The development of Etno-VR media starts
from the analysis stage which consists of media
needs analysis, student analysis, and material
concept analysis. The analysis stage by conduc-
ting interviews and observations with teachers
and students at SMA Negeri 1 Randudongkal in
November 2024 to obtain information related to
problems that exist during the learning process
that has been implemented, media needs, student
characteristics, and material concept analysis.
The design stage is carried out by compiling a
storyboard design of the Etno-VR media to be de-
veloped and collecting material content from the
media. At this stage, the instrument preparation
of expert validation sheets, characteristic sheets,
teacher response questionnaires and student res-
ponses was also carried out. The development
stage is carried out by completing the manufactu-
re of Etno-VR media which is then tested for me-
dia characteristics, expert validation tests, media
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practicality tests, and making revisions based on
input and suggestions from experts, teachers, and
students. The implementation stage in this study
has not been carried out for large-scale trials. The
evaluation stage is carried out to produce a final
product that is characterized, valid, and practical.
The targets in this study were expert lec-
turers to assess media characteristics, material
validation, and media. Biology teachers totaling
2 people and students of class X-4 SMA Nege-
ri 1 Randudongkal totaling 34 people to assess
the practicality of the Etno-VR media develo-
ped. Data collection in this study was carried out
using a media characteristics questionnaire, a me-
dia expert validation questionnaire and material
expert validation, as well as a teacher response
questionnaire and student responses. The data
on characteristics, validity, and practicality that
have been obtained are then analyzed descripti-
vely quantitatively using the formula according to
Sugiono in Noprinda & Soleh (2019) as follows.

P=£X100%

Description:

P = Percentage of feasibility

F = Number of scores obtained
N = Number of criteria scores

The result values obtained were interpreted in the
assessment criteria in Table 1.

Table 1. Research Design

Percentage range (%) Criteria

0<p=<25 Less
25<p<50 Simply
50<p<75 Good

75 <p<100 Very good

The assessment of Etno-VR media cha-
racteristics refers to five aspects, namely, 1) con-
tent and cultural feasibility; 2) integration with
ethnoscience; 3) integration with project-based
learning; 4) potential for realizing collaborative
skills and; 5) potential for realizing creative skills.
The material validation assessment refers to six
aspects, namely, 1) content eligibility; 2) suitabili-
ty to the curriculum; 3) clarity of presentation; 4)
suitability to learning principles; 5) linkage to eth-
noscience and; 6) development of collaborative
and creative skills. Media practicality is assessed
based on teacher assessments and student respon-
ses. Teacher assessments are reviewed from seven
aspects: 1) ease of use; 2) suitability to curricu-
lum and learning; 3) integration with ethnoscien-

ce; 4) student engagement in learning; 5) bringing
out collaborative and creative skills; 6) display
and audiovisual quality; and 7) media stability
and security. Assessment of student responses is
reviewed from five aspects, namely, 1) visual and
audio display; 2) ease of navigation and interacti-
on; 3) suitability for learning; 4) user comfort and
safety; 5) usefulness and attractiveness.

RESULT AND DISCUSSION

The results of the research and develop-
ment process that has been carried out are in the
form of Ethno-Virtual Reality (VR) based lear-
ning media that raises local wisdom in honey
pineapple processing as a context for learning
biotechnology projects. This Etno-VR media
displays a real environment simulation based on
a museum tour in the form of interactive 2D and
3D visuals, there are educational narratives, pos-
ters, songs, and videos that illustrate the concept
of biotechnology, local wisdom from honey pine-
apple, and the traditional nata de pina fermentati-
on process, and there are quizzes and assignments
that can encourage students to bring up collabo-
rative and creative skills. Etno-VR media is also
equipped with navigation features, instructions
for use, learning outcomes and objectives, mate-
rial galleries that contain project-based learning
syntax. Students when using Etno-VR media can
explore thoroughly and interact by directing the
navigation feature following the arrows on the
media, students can press the selected gallery or
scan QR to obtain information.

Characteristics of Ethno-Virtual Reality (VR)
Media

The process of making Etno-VR media
goes through several stages including the analysis
stage by analyzing media needs, learner charac-
teristics, and analyzing material concepts through
interviews and observations of teachers and stu-
dents. The design stage is carried out by compi-
ling a storyboard design of Etno-VR media and
preparing the material content of the media. At
this stage, the instrument preparation of charac-
teristic sheets, expert validation sheets, teacher
and student response questionnaires were also
carried out. The development stage is done by
completing the making of Etno-VR media using
spatial software. This stage was also carried out
a media characterization test which was assessed
by three experts. Table 2 represents the results of
the validation of Etno-VR media characteristics
that have been developed.
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Table 2. Results of Validation of Etno-VR Media
Characteristics

No Aspects Score %
VvVl V2 V3

1 Content and cultural 15 15 15 93.75
appropriateness

2 Integration with 10 11 11 88.83
ethnoscience

3 Integration with 12 12 12 100
project-based learn-
ing

4 Potential to realize 22 21 21 88.87
collaborative skills

5 Potential to realize 11 10 12 91.66

creative skills

Total 70 69 71
Average (%) 92.10
Criteria Very Good

Based on Table 2, the developed Etno-VR
media has characteristics that are categorized as
very good with a total score of 92.10%. The as-
sessment of Etno-VR media characteristics refers
to five aspects, namely, content and cultural feasi-
bility, integration with ethnoscience, integration
with project-based learning, potential for reali-
zing collaborative skills, and potential for reali-
zing creative skills. All aspects have a very good
category, the first aspect, namely content and
cultural feasibility, obtained a score of 93.75%,
in Etno-VR media contains complete, accurate,
up-to-date information and supports the learning
objectives of biotechnology which is presented
in an attractive, immersive, and realistic man-
ner according to the character of Generation Z
era students. In line with research conducted by
Maenah et al. (2024), good learning media must
contain information in accordance with facts
and correct concepts and in accordance with
the learning objectives to be achieved. Fathoni
et al. (2023) explained that learning media must
be able to facilitate communication in learning
and achieving goals through the presentation of
complete, precise, and updated material, accor-
ding to Sudaryono & Kartika (2022) also mentio-
ned that the character of Generation Z who has
a more visual and interesting learning preference.
Etno-VR media also presents local cultural ele-
ments in the form of authentic honey pineapple
and represents the honey pineapple-based bio-
technology process in accordance with scientific
principles. The second aspect, namely integration
with ethnoscience, obtained a score of 88.83%,
the Etno-VR media developed raised the local

knowledge of the Pemalang Regency community
about the processing and traditional cultivation
of honey pineapple. Etno-VR media presents the
process of processing honey pineapple skin was-
te into nata de pina products through traditional
practices to foster awareness in students of the
importance of preserving local wisdom. This is
in line with the opinion of Mufrihah et al. (2024)
ethnoscience-based learning can foster a sense of
love for local potential that lives in the communi-
ty. Research conducted by Syaifullah & Hidayah
(2024) also stated that integrating local culture
into the learning process can foster an environ-
mentally conscious character in students.

The third aspect is integration with project-
based learning with a score of 100%, Etno-VR
media facilitates students to design and imple-
ment projects, this media is equipped with pro-
ject learning syntax to direct students in making
nata de pina based on honey pineapple skin waste
which can encourage students to produce a con-
crete product from biotechnology learning. Sya-
kur et al. (2020) in their research argue that pro-
ject learning can provide freedom for students to
plan, collaborate and work together in producing
a product. The fourth aspect, namely the poten-
tial to realize collaborative skills, obtained a score
of 88.87%, Etno-VR media encourages student
contributions in collaboration, provides motiva-
tion and support, problem solving & group ma-
nagement, and reflects together with the group in
nata de pina making project activities. The fifth
aspect of the potential to realize creative skills
obtained a score of 91.66%, Etno-VR media
presents quizzes and assignments that are able
to stimulate fluency of thinking (fluency), flexi-
bility of thinking (flexibility), and generate ori-
ginal ideas (originality). Research conducted by
Riskayanti (2021) has proven that project-based
learning is able to improve students’ collaborative
and creative skills, and make students more ac-
tive in the learning process. Research conducted
by Anggraeni & Syafira (2024) also stated that
project-based learning can improve students’
thinking skills, stimulate creativity, and encoura-
ge collaboration in groups.

Features

Description

Main View of
| Etno-VR Media
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. Display of
Biotechnology
Content and Lo-
& cal Wisdom of
Honey Pineapple

. Nata de Pina
Project Activity
and PjBL Syntax

Quizzes and
Assignments to
Bring Out Col-
laborative and
Creative Skills

Figure 1. The Ethno-Virtual Reality (Ethno-VR)

The Ethno-Virtual Reality (Ethno-VR) me-
dia developed in this research has unique charac-
teristics that integrate local cultural elements with
virtual reality-based learning technology. This
media is designed to present biotechnology mate-
rial contextually through immersive and interac-
tive learning experiences. The galleries presented
in the Ethno-VR media include 1) Introduction;
2) Local wisdom of honey pineapple and its pro-
ducts; 3) Concept of conventional biotechnolo-
gy material and its products; 4) Nata de pina; 5)
Myths and facts about pineapple; 6) Videos and
songs about pineapple; 7) Creative products pro-
cessed from pineapple skin; 8) Traditional cultiva-
tion of honey pineapple and; 9) Assignments and
quizzes to train the character of mutual coopera-
tion and creative thinking. Figure 1-4 presents the
display of the developed Etno-VR media content.

Validity of Ethno-Virtual Reality (VR) Media

This development stage also tested the va-
lidity of the material and media aspects carried
out by three material experts and three media ex-
perts. Table 3. Presents the results of the material
expert validation of the developed Etno-VR me-
dia. Based on Table 3. we can know that Etno-VR
media has material validation which is categori-
zed as very valid with a total score of 96.66%.
The material validation assessment refers to six
aspects, namely, content eligibility, suitability to
the curriculum, clarity of presentation, suitabili-
ty to learning principles, linkage to ethnoscience,
and development of collaborative and creative
skills.

Table 5. Content Expert Validation Results

No Aspects Score %
vVl Vv2 V3

1 Content eligibility 16 15 13 91.66

2 Suitability to the 12 12 12 100
curriculum

3 Clarity of presenta- 12 9 11 88.88
tion

4 Conformity eith 1212 12 100
learning principles

5 Link to ethnoscience 11 10 12 91.66

6 Integration of col- 16 16 16 100

laborative and crea-
tive skills

Total 80 76 76
Average (%) 96.66
Criteria Very Valid

All aspects of the material expert assess
ment obtained very valid criteria. The first as-
pect, namely content feasibility, obtained a score
of 91.66%. This is because the developed Etno-
VR media presents material that is in accordance
with the learning objectives, in accordance with
the correct, precise, and accurate concepts accor-
ding to the facts, and the material presented is up-
to-date according to the latest innovations. Rese-
arch conducted by Dheadema et al. (2023) stated
that good learning media must present material
that is in accordance with the expected learning
objectives and the material presented in complete
and up-to-date media is in line with scientific de-
velopments. The second aspect, namely suitabili-
ty for curriculum with a score of 100%, the mate-
rial presented in the Etno-VR media supports the
learning outcomes in Merdeka Curriculum, sup-
ports project-based learning, and is in accordance
with the level of education of grade X students.

The third aspect, namely the clarity of pre-
sentation, obtained a score of 88.88%. The mate-
rial in Etno-VR media is presented in detail and
systematically, using language that is easy to un-
derstand, not multi-interpretive, and in accordan-
ce with the cognitive level of students, making it
easier for students to understand biotechnology
material. In line with the opinion of Rahmatih et
al. (2017) that the presentation of consistent and
systematic material content has a major influence
on the development of student thinking so that it
can make it easier to receive information. Apri-
liani et al. (2022) also argue that systematic pre-
sentation of material can avoid misconceptions
in the learning process. The fourth aspect, name-
ly suitability with learning principles, obtained a
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score of 100%, Etno-VR media can increase stu-
dent involvement in learning, provide meaningful
learning experiences, and increase student moti-
vation in learning biotechnology material. The
fifth aspect, namely the connection with ethnos-
cience, obtained a score of 100%. The material
presented reflects science based on local wisdom
of honey pineapple that can increase apprecia-
tion and understand the value of local wisdom
through learning biotechnology projects. The
sixth aspect of integration with collaborative and
creative skills scored 100%, the content of the ma-
terial presented can encourage students to work
together collaboratively and bring out creativity
through learning biotechnology projects. The
results of media expert validation assessed from
five aspects, namely, visual and audio display,
ease of navigation and interaction, suitability for
learning, user comfort and safety, and usefulness
and attractiveness are presented in Table 4.

Table 4. Results of Validation by Media Experts

No Aspects Score %
vVl V2 V3

1 Visual and audio 23 20 23 91.66
display

2 Ease of navigation 16 14 15 93.75
and interaction

3 Suitability learning 12 12 12 100
User safety and 7 8 7 91.66
comfort

5 Usefulness and at- 8 8 8 100
tractiveness

6 Integration of col- 16 16 16 100

laborative and crea-

tive skills
Total 66 62 65
Average (%) 94.60
Criteria Very Valid

Based on Table 4. we can know that Etno-
VR media has media validation which is catego-
rized as very valid with a total score of 94.60%.
The assessment on the first aspect, namely visual
and audio display, obtained a score of 91.66%
with a very valid category. The Etno-VR media
developed has a clear image, graphic, and video
display quality, colors and elements do not dis-
turb eye comfort, display visualization of honey
pineapple local wisdom culture, display 3D and
2D objects that look real, and audio can be heard
clearly and can be adjusted according to user de-
sires. The second aspect related to ease of naviga-
tion and interaction obtained a score of 93.75%
with a very valid category. Etno-VR media has

navigation that is easy to understand, interaction
and movement of objects like in the real world
and does not experience delays or technical prob-
lems when used. The third aspect of suitability
for learning obtained a score of 100%, this is
because Etno-VR media can support interactive
learning of biotechnology projects so as to inc-
rease student involvement in the learning process.
The fourth aspect of safety and comfort of use
obtained a score of 91.66% with a very valid ca-
tegory, Etno-VR media does not cause excessive
side effects and does not cause discomfort such as
dizziness or nausea. The fifth aspect of usefulness
and attractiveness obtained a very good catego-
ry with a score of 100%, this Etno-VR media is
interesting and fun and can facilitate students in
exploring and innovating in learning biotechno-
logy. According to Muliadi et al. (2021) in their
research stated that biotechnology learning must
be taught contextually and applicatively. Through
simulated reality can make students feel the sen-
sation of presence in the virtual world so that it
is in line with the character of Generation Z who
likes interactive learning and can foster student
learning motivation (Ramadhan et al., 2024).

Practicality of Ethno-Virtual Reality (VR)

The practicality test of Etno-VR media was
also carried out at the development stage through
teacher response assessments conducted by two
biology teachers and student response assess-
ments conducted by 34 X-4 class students. Table
5. presents the results of the teacher response test
to the Etno-VR media developed.

Table 5. Teacher Response Test Results

No Aspects Score %
V1l V2

Ease of use 14 15 90.62

2 Suitability to curriculum 12 12 100
and learning

3 Integration with etnosci- 8 8 100
ence

4 Student engagement in 7 8 93.75
learning

5 Bring out collaborative 8 8 100
and creative skills

6 Display and audio-visual 11 11 91.66
quality

7 Media stability and 6 7 81.25
security

Total 66 69

Average (%) 93.75

Criteria Very Practical
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Based on Table 5. we can know that Etno-
VR media obtained the results of teacher respon-
ses which were categorized as very practical with
a total score of 93.75%. The teacher response
assessment refers to seven aspects, namely, ease
of use, suitability to curriculum and learning, in-
tegration with ethnoscience, student engagement
in learning, bring out collaborative and creative
skills, display and audio visual quality, and me-
dia stability and security. All aspects based on the
teacher response assessment obtained very prac-
tical category results. The first aspect related to
ease of use obtained a score of 90.62%. Etno-VR
media can be used easily, navigation and instruc-
tions are clear and easy to understand, and the
media runs smoothly without any significant
interference. The second aspect of compatibility
with the curriculum and learning scored 100%.
Etno-VR media presents material that is in ac-
cordance with the Merdeka Curriculum, suppor-
ting biotechnology learning outcomes through a
project-based approach. The third aspect related
to integration with ethnoscience with a score of
100%, Etno-VR media integrates local wisdom of
honey pineapple and nata de pina making which
are relevant to biotechnology learning. The fourth
aspect of student engagement in learning scored
93.75%, Etno-VR media can increase students’
learning motivation and interest in exploring bio-
technology material. The fifth aspect related to
bringing up collaborative and creative skills ob-
tained a score of 100%, Etno-VR media can en-
courage students to collaborate and develop cre-
ative ideas through project activities making nata
de pina, research Ramadhan et al. (2024) also
mentioned that learning using virtual reality me-
dia can bring out creative and collaborative skills
in students during the learning process. The sixth
aspect of display quality and audio visual with
a score of 91.66%, Etno-VR media has a visual
display in the form of clear and attractive images,
animations, videos, 2D and 3D models, colors
and designs are comfortable to use, and audio
can support understanding of biotechnology ma-
terial. According to Hanifah et al. (2020) visual
presentation in the form of images, animations,
and videos can increase interest in reading becau-
se it can help students in imagining so that it can
strengthen their memories. The seventh aspect of
media stability and security obtained a very good
category with a score of 81.25%. Etno-VR media
runs stably without errors and is safe to use wit-
hout the risk of inappropriate content.

The results of student responses assessed
from four aspects, namely, ease of use (usabili-
ty), engagement and immersion (engagement and

presence), learning effectiveness, and comfort
and cognitive load are presented in Table 6.

Table 6. Student Response Test Results

No Aspects Score %
Sl S34

Ease of use 9 9 83.57

2  Engagement and im- 11 10 87.74
mersion

3  Learning effectiveness 12 9 89.21
Comfort and cognitive 13 12  85.66
load

Total 45 40

Average (%) 86.48

Criteria Very Practical

Based on Table 6. we can know that Etno-
VR media obtained the results of student res-
ponses which were categorized as very practical
with a total score of 86.48%. The assessment on
the first aspect related to ease of use obtained a
score of 83.57%. This is because Etno-VR media
is easy to use in the learning process, navigation
and instructions for use are easily understood
by students. The second aspect related to enga-
gement and immersion scored 87.74%. Etno-VR
media is able to make students feel a real presen-
ce in a virtual environment and there are various
illustrations such as pictures, videos, songs, and
posters so that students are interested in exploring
the material presented in the media and want to
use this Etno-VR media in the future. This is in
line with the opinion of Amalia et al. (2024) that
a media that presents diverse illustrations will be
more interesting than containing text narratives.
Okiningrum & Handayani (2023) also mentio-
ned that the presentation of illustrations in the
form of pictures and videos can attract students’
interest in learning the material well. The third
aspect of learning effectiveness obtained a score
of 89.21% with a very practical category. The bio-
technology material presented in Etno-VR media
is easy to understand, the display is more interes-
ting so that it can motivate students in learning
biotechnology. The fourth aspect of comfort and
cognitive load obtained a very practical catego-
ry with a score of 85.66%. Students after using
Etno- VR media do not feel dizzy, nauseous, or
excessive fatigue. Students also did not find it
difficult to understand information and interact
with Etno-VR media. The implementation stage
in this study has not been carried out, the evalua-
tion stage is carried out by making improvements
based on suggestions and input from experts, te-
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achers, and students to produce a final product of
Etno-VR media that is characterized, valid, and
practical so that it is feasible to be implemented
in learning biotechnology projects in high school.

The limitation of the Etno-VR media de-
veloped is that it focuses only on conventional
biotechnology materials, thus not covering other
materials in the biology curriculum, such as mo-
dern biotechnology or other science topics. The-
refore, it is recommended that future research ex-
pand the scope of Etno-VR media development
to more diverse materials and test its effectiveness
at various educational levels and learning contex-
ts, in order to increase the media’s usefulness and
applicability more broadly.

CONCLUSION

Based on the results and discussion of re-
search on the development of Ethno-Virtual Rea-
lity (VR) media has several stages of the process
including the analysis stage by analyzing media
needs, learner characteristics, and analyzing ma-
terial concepts. The design stage is carried out by
compiling a media storyboard design, preparing
material content, and preparing instruments. The
development stage is carried out by completing
the making of Etno-VR media using spatial soft-
ware, at this stage the characteristics test, validi-
ty test, and practicality test of Etno-VR media
are also carried out. Media characteristics have
a very good category with a score of 92.10%.
The validity of Etno-VR media based on the as-
sessment of material experts and media experts
obtained a very valid category with a score of
96.66% and 94.60% respectively. The practicality
of Etno-VR media based on the results of teacher
responses and student responses obtained a very
practical assessment with a score of 93.75% and
86.48% respectively. The implementation stage
has not been carried out, and the evaluation stage
is carried out by making improvements based on
suggestions and input from experts, teachers, and
students. It is hoped that future researchers can
carry out the implementation stage of the Etno-
VR media to assess the effectiveness of the media
that has been developed.
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