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Indonesia has approximately 600 species of reptiles, with a notable
concentration of snakes. According to the National Research and
Innovation Agency from Indonesia (BRIN), there are 349 types of
snakes. Many of them live near human settlements. Among these, the
venomous snakes—such as Bungarus fasciatus (Welang) and Bungarus
candidus (Weling)—share similar striped patterns. Both of them are
frequently found near homes, farms, and woods. Sometimes people
are confused by a similar pattern that leads to panic and venomous
snakebite accidents. This misinformation, combined with limited access
to emergency response education, increases the risk of fatal bites.
Although virtual reality (VR) has demonstrated potential in delivering
immersive education, its application in mitigating snakebite remains
limited. This study uses the Multimedia Development Life Cycle (MDLC)
method to develop this prototype. MIGUI combines 360-degree video
and 16:9 videos introducing Welang and Weling snakes with a short-
film simulation presenting snakebite first aid procedures. This study
aims to develop MIGUI as a VR-based educational prototype that
integrates Welang-Weling recognition and snakebite first aid
information. MIGUI is intended for future educational use in
communities with higher exposure to snake encounters. Further
research is needed to evaluate its usability and educational
effectiveness with broader and more representative users.
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1. Introduction

Indonesia is one of the tropical countries with rich fauna diversity, especially
reptile species. Reptiles have many groups and types of animals, so they are often
difficult to recognize and may require specific handling (Kartika et al., 2021). One of the
reptiles most commonly found in Indonesia is snake (Octaviani, Sudibyo, Amrul, &
Nasution, 2018). Snake habitats are often close to humans, including rice fields, yards,
trees around houses, and residential areas. Tropical countries have a high abundance of
snake species, making venomous snakebite cases an important public health concern.
According to the World Health Organization (2023), approximately 5.4 million people
are bitten by snakes every year, with around 1.8 to 2.7 million cases of envenoming and
81,410 to 137,880 deaths annually. Afroz et al. (2024) stated that venomous snakebite
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represents a major and frequently neglected public health issue, especially among rural
communities throughout tropical and subtropical zones.

Snakebite cases often occur in regions such as Southeast Asia, South Asia, and sub-
Saharan Africa. The presence of venomous snakes and the lack of public knowledge in
handling snakebites also contribute to the high number of victims. Snakebite
management has not received adequate attention from health service systems, both
nationally and internationally. Snakebite is also classified as one of the neglected
tropical diseases (Dafa & Suyanto, 2021). The clinical challenges of effectively treating
snakebites are most substantial in low-resource rural areas, which is where these
incidents occur most frequently (Warrell & Williams, 2023).

Indonesia, as one of the countries in Southeast Asia, has a high number of
snakebite cases because many people work in agriculture. However, national policies
related to snakebite control programs and national guidelines for handling this case are
still not available (Nugraha, 2022). This lack of attention is unfortunate because
snakebite does not only cause death, but also amputation and disability, which can have
a major impact on victims (Antonio & Hartati, 2022). Puspaningtyas, Dewi, and
Imanadhia (2022) also added that the groups most at risk of snakebites are rural
communities, such as farmers, herders, and people in areas with limited access to health
services. Several deaths also occur among teenagers and children, especially toddlers.
Therefore, a comprehensive approach is needed, including handling steps before and
after the patient arrives at health services.

In Indonesia, 349 snake species have been identified, and the number may
continue to increase. This means that around 10% of the total snake species in the world
are found in Indonesia. Indonesia’s geographical condition strongly supports the growth
and development of many snake species. In snake evolution, there are two main
categories of species, namely venomous snakes and non-venomous snakes. One of the
venomous snakes that is quite familiar to the public is the Weling snake, which has a
distinctive black and white pattern. Because of physical similarities between species,
misidentification cases often occur, especially between Welang (Bungarus fasciatus)
and Weling (Bungarus candidus). Snakebite reports collected from several public health
centers and hospitals show that people still find it difficult to distinguish these snake
species (BRIN, 2022).

Many people still cannot distinguish which snakes are highly venomous,
moderately venomous, or non-venomous. Some people only rely on head shape for
identification, with the assumption that a triangular head always means the snake is
highly venomous. This understanding is not always correct, because not all venomous
snakes have triangular heads. For example, the long-nosed whip snake (Ahaetulla
nasuta) has a triangular head but is not deadly. On the other hand, venomous snakes
such as Welang and Weling have oval heads but are very dangerous. A common
characteristic of highly venomous snakes is the presence of a pair of fangs at the front.
Therefore, it is important for the public to receive correct knowledge about the
characteristics and handling of venomous snakes (Dharma & Winarno, 2021).
Knowledge about snakebite is strongly needed to reduce disability and death rates in
Indonesia (Kementerian Kesehatan RI, 2023).

However, the lack of public knowledge can be understood because snakes, as
legless animals with long scaly bodies, often have similar shapes and colors between one
species and another (Antonio & Hartati, 2022). Strengthening the prevention of
disability and death among snakebite victims is needed through the wider distribution
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of public knowledge about first aid (Saputro, Pujiastuti, & Astuti, 2025). Knowledge
about snake behavior is also important for prevention. Venomous snakes tend to stay
calm and attack when they feel threatened, while non-venomous snakes usually choose
to escape when approached. Bright body colors can also be one sign that the snake may
be venomous. These similarities and different traits show that snake recognition
becomes difficult when people do not have enough information.

First aid for snakebite is an important issue in snakebite cases. First aid for
snakebite is often treated similarly to handling a fracture, by using a wooden support
and wrapping it with an elastic bandage to limit movement. The bitten area should not
be moved too much so that the venom does not spread faster, and the bandage should
not be too tight. After first aid is given, the victim must immediately be taken to a health
facility. Sucking blood from the bitten area is not recommended. WHO also recommends
immobilization around the bitten area as the main first aid step (Permana, 2019). This
becomes important in rural areas where access to medical treatment may not be
immediately available (Puspaningtyas, Dewi, & Imanadhia, 2022; Warrell & Williams,
2023). Therefore, educational information should not only about venomous snakes but
also explain appropriate first aid responses after a snakebite.

Previous studies show that the difficulty in identifying venomous snakes and
understanding the importance of first aid can still occur even among individuals with
health education backgrounds (Jayathilaka & Weeratunga, 2024). Dharma and Winarno
(2021) conducted online training about the introduction of venomous snakes during the
pandemic. However, this training had not yet reached the interactive aspect that allow
users to experience a real simulation. On the other hand, Antonio and Hartati (2022)
emphasized the importance of accurate visuals in snake classification using the
convolutional neural network method. This shows that media intended for public
education must be supported by scientific and easy-to-understand visuals, so that the
message delivered does not create misunderstanding.

From the perspective of public health, Dafa and Suyanto (2021) revealed that
venomous snakebite cases often occur in rural areas and are not handled quickly
because of limited information and medical access. Therefore, they suggested
community-based education that can directly reach the public. This is strengthened by
Puspaningtyas, Dewi, and Imanadhia (2022), who conveyed that high-risk groups such
as farmers and children need visual and practical education that can be understood
quickly. These conditions show that there is a need for an educational media learning
experience that combines snake recognition and snakebite first aid information.

This research refers to literature on virtual reality-based educational media, virtual
reality has potential to offer unique immersive learning experiences (Depita, Rahmiaty,
& Tinarbuko, 2023). Immersive virtual reality has also been applied in various
educational fields, where the learning content, design elements, and interaction design
become important parts of the virtual reality learning experience (Radianti et al., 2020),
supported by the notion that various scientific fields can be supported by virtual reality
(Obadiah, 2021). Siahaya (2024) explained that virtual reality is a technology that
produces realistic experiences according to the real environment. Virtual reality allows
users to experience an environment they have never visited before.

In the educational context, virtual reality has been explored as an immersive
learning medium, although the outcomes of this educational learning still depend on the
learning design and context of implementation (Hamilton et al., 2021). In addition,
virtual reality objects can be presented in three-dimensional forms, such as 360-degree
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videos that allows users to look around every corner of the space (Siahaya, 2024). In this
research, the use of 360-degree video provides users with a wider visual environment,
while 16:9 video provides a more controlled visual frame for presenting specific
information. These formats become relevant to MIGUI because the application presents
both the characteristics of Welang and Weling snakes and a simulation of snakebite first
aid procedures through video.

Based on previous studies, snake education, visual snake classification, snakebite
first aid, and virtual reality have generally been discussed through different approaches.
Previous studies focused on online snakebite education (Dharma & Winarno, 2021),
snake classification visualization (Antonio & Hartati, 2022), or immersive media
applications (Depita, Rahmiaty, & Tinarbuko, 2023; Obadiah, 2021). However, the
integration of Welang-Weling recognition and snakebite first aid education within one
immersive virtual reality prototype is still limited. This becomes the educational media
problem addressed by MIGUI. The main contribution of MIGUI is the integration of
Welang-Weling recognition and first aid educational content within one immersive
virtual reality video-based prototype.

Therefore, this study aims to develop MIGUI using the Multimedia Development
Life Cycle (MDLC) as an immersive virtual reality prototype integrating Welang-Weling
recognition and snakebite first aid educational content. This research focuses on the
development of the prototype rather than proving that MIGUI improves public
knowledge or educational effectiveness. Further testing with broader and more
representative users is needed to evaluate its usability and educational effectiveness.

2. Method

This study used the Multimedia Development Life Cycle (MDLC), consisting of six
stages: concept, design, material collecting, assembly, testing, and distribution (Akbar
etal., 2023). MDLC provides a structured workflow for producing interactive multimedia
and can be applied to virtual reality applications that require systematic planning, asset
production, integration, and testing (Yudhanto, 2021). MDLC was selected because
MIGUI integrates different multimedia components, including 360-degree video, 16:9
video, audiovisual content, interface design, and Unity-based VR integration. Therefore,
a structured development process was required to organize the planning, asset
production, assembly and prototype preparation stages. Although MDLC includes
testing as one of its stages, formal usability and educational effectiveness evaluation
was outside the scope of this research. Therefore, this research focuses on the
development of the MIGUI prototype and preparation for further research.

In the concept stage, the researcher team identified the main problem is limited
public understanding of venomous snakes, especially Welang and Weling, and
insufficient information of first aid snakebite procedures. This problem led to the idea
of developing MIGUI, an immersive VR video-based educational prototype that
combines venomous snake recognition and snakebite first aid information. In the design
stage, the researchers prepared the user interaction flow, script, and audiovisual
structure. The script and visual content were developed after consultation with Sioux
Community who have experience in reptile education and snake handling. The
consultation focused on the visual characteristics of Welang and Weling explanation,
scene staging, and the representation of snakebite situations. Information related to
snakebite first aid was developed based on the health-related references used in this
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study, while the Sioux community mainly provided consultation regarding snake
characteristics and the audiovisual representation of the scenario.

The design included two main menus: one for Welang-Weling characteristics and
one for snakebite first aid videos. Each menu contained two video formats: 360-degree
video and 16:9 video. User interaction was limited to menu navigation, content
selection, and viewing the selected 360-degree or 16:9 video. The 360-degree video
format was used to provide a wider immersive view of the space, while the 16:9 format
provided controlled visual framing for specific educational information.

In the material collecting stage, the researchers produced 360-degree and 16:9
videos at a location provided by Sioux Community that represented the accident that
snake appeared. Both video formats were recorded using a GoPro camera that could be
configured for 360-degree and 16:9. The videos were recorded in 4K resolution at 24
frames per second, while the audio was recorded using the GoPro’s built-in recording
system. The recorded footages include of Welang and Weling characteristics
explanation and a short-film re-enactment by Sioux community members presenting
first aid actions after a snakebite.

In the assembly stage, the selected videos were edited using Adobe Premiere Pro
2024 and integrated into a VR prototype using Unity 2022. The video files were encoded
using the H.264 format. The prototype was developed for viewing through Oculus Quest
2 HMD and operating using the Oculus Quest 2 controller. Several trial and error
processes were conducted during the assembly state to ensure that the application flow,
video playback, menu navigation, and interaction elements functioned properly.

The prototype was prepared for further evaluation after the assembly stage.
Future research with broader and more representative users, including communities
with higher exposure to snake encounters. In the distribution stage, the prototype was
prepared for further development and future evaluation. The intended future users
include rural communities and other groups with higher exposure to snake encounters.
However, implementation with these target users requires additional usability and
educational effectiveness evaluation before the prototype can be considered ready for
broader educational use.

3. Result and discussion

According to the MDLC method that has been described, in the first stage the
researchers understood the concept based on the script created by Angelia Lionardi
after discussions with the Sioux Community. This community was established with the
aim of providing a positive perspective about snakes to the general public, especially
regarding their characteristics. The discussion resulted in a virtual reality concept that
would use 360° videos and 16:9 videos to introduce the characteristics of Weling and
Welang snakes. In addition, there was a short story about first aid actions after a
snakebite, which would be performed by three members of the Sioux Community in
both 360° and 16:9 versions.

The use of both 360-degree and 16:9 video formats was intended to provide
different educational experiences within the prototype. The 360-degree video allows
users to observe the surrounding environment from multiple viewing directions,
creating a wider immersive perspective during the learning process. This format is
particularly useful for presenting the environmental context of snake encounters and
first aid situations. The use of 360-degree video for educational purposes is also
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consistent with previous studies that describe this format as supporting immersive
observation and situational learning experiences (Rosendahl & Wagner, 2024)

In contrast, the 16:9 videos provide a more controlled visual frame that directs
user attention to specific information, such as the characteristics of Welang and Weling
snakes with the voice over explanation and one sequence of first-aid snakebite actions.
Therefore, both formats were included to support different learning needs within one
application. However, since the Sioux Community is located in Yogyakarta while the
researchers and research team were based in Gading Serpong, a preliminary re-
enactment was conducted in a different location, as shown in Figures 1 and 2.
Furthermore, these figures represent the results of the initial video output testing to
determine whether they were in accordance with the intended concept or not.

Figure 1. (a) re-enactment of venomous snakebite first aid in 360-degree video
formats; (b) re-enactment of venomous snakebite first aid in 16:9 video formats.

Figure 2. (a) re-enactment of venomous snake characteristics in 360-degree video
formats; (b) re-enactment of venomous snake characteristics in 16:9 video formats.

Then, the design stage was carried out to determine the interactive flow of the
MIGUI (2024) application prototype, as shown in Figure 3. From this figure, it can be
seen that the initial appearance of the prototype is the main menu, which provides two
options. Each option will display two video versions of the selected object that users
want to watch.
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Figure 3. (a) interactive flow of the MIGUI prototype.

MIGUI is primarily designed as a VR video-based educational prototype rather
than a fully interactive 3D simulation. User interaction is limited to menu navigation,
content selection, and video viewing. This approach was selected because video-based
production allows the use of real snake footage and a re-enactment of a real-life first-
aid demonstration while maintaining visual accuracy and production feasibility. In
addition, the use of real footage allows users to observe the actual visual characteristics
of Welang and Weling snakes as well as the sequence of snakebite first-aid actions
demonstrated by real actors rather than recreated through 3D assets.

After that, the material collection stage began by preparing the floor plan and
staging to arrange the positions of the actors in the short film about venomous snakebite
mitigation, as shown in Figure 4. These guidelines helped the researchers direct the
actors during the 360° video shooting. Then, the material collection was carried out by
recording six video footages for the content needs of the MIGUI (2024) prototype
application. The footages shown in Figures 5 and 6 consist of the short film about
snakebite first aid in both 360° and 16:9 versions, as well as 360° and 16:9 videos
introducing the characteristics of Welang and Weling snakes.

]

ADEGAN 1 ADEGAN 2

Figure 5. (a) floor plan and staging for the snakebite first aid short-film production in
360-degree version. (b) floor plan and staging for the snakebite first aid short-film
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production in 16:9 version.

Figure 6. (a) 360-degree video of Welang (b) 16:9 video of Welang (c) 360-degree video
of Weling (d) 16:9 video of Weling

These footages became the materials that would be processed as the content of
the application. The materials were first reviewed to select the footages that met the
requirements and could be processed into the next stage. Figures 7 and 8 show the
software used to develop the MIGUI (2024) prototype. The footage was recorded using
GoPro camera in both 360-degree video and 16:9 formats with 4K resolution at 24fps.
Adobe Premiere Pro 2024 was used to edit the videos, while Unity 2022 was used to
develop the virtual reality application based on the design shown in Figure 3. The final
prototype application was deployed for Oculus Quest 2 using the Oculus controller for
navigation. Video assets were compressed using the H.264 codec, resulting a final
prototype application size approximately 50-100MB. After that, several trial-and-error
processes were conducted inside Unity to ensure that the application worked properly.

Figure 7. (a) Adobe Premiere Pro was used to edit MIGUI video footage
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Figure 8. (a) Unity was used to develop the MIGUI virtual reality prototype.

Finally, the distribution stage was carried out by saving the program into the
storage media, and the application will be further developed to reach better results in
the future development and evaluation. The resulting prototype integrates Welang-
Weling recognition and snakebite first-aid educational content within a single VR video.
The development process demonstrates that 360-degree and 16:9 video formats can be
integrated into one immersive application. However, broader usability evaluation and
educational effectiveness assessment remain necessary before the prototype can be
shared for public education.

4. Conclusion

The results of this study show that the development of the MIGUI educational
media prototype integrates Welang-Weling recognition and snakebite first aid
information using 360-degree and 16:9 video formats. Developed through Multimedia
Development Life Cycle (MDLC), the prototype combines real snake footage, real human
actors, first-aid simulation, and virtual reality technology within a single educational
application.

The use of both 360-degree and 16:9 videos was intended to provide
complementary learning experiences. The 360-degree offers a wider view of
environment, while the 16:9 format provides a focused of visual characteristics. This
approach allows users to observe the characteristics of Welang and Weling snakes as
well as snakebite first-aid procedures through real audiovisual representations. The
development process demonstrates the potential of virtual reality as a medium for
delivering snake-related educational content. In addition, the use of original footage
collected in collaboration with the Sioux Community supports the visual accuracy of the
educational materials presented in prototype. As a result, MIGUI contributes to the
development of immersive educational media that combines venomous snake
recognition and snakebite first aid information within a single virtual reality application.

The use of immersive visual environments is consistent with previous studies that
describe VR capable of providing broader spatial observation and immersive audiovisual
experiences (Hamilton et al., 2021; Radianti et al., 2020). However, MIGUI does not
provide full object-based interaction because the educational content is primarily
presented through recorded video. Therefore, its contribution should be understood as
an immersive VR video-based learning prototype rather than a fully interactive 3D
simulation.
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Several technical limitations were identified during prototype development
including video playback performance and audiovisual optimization within HMD
environment. The video quality not always optimal when played through the HMD, and
lagging could also occur during video playsback. This becomes an important input that
technical aspects such as resolution, file size, and the number of videos included in one
application need to be considered in further development. Improving the video quality
and simplifying the number of video assets may help improve application performance
and user comfort.

Another limitation is related to the first-aid content. The snakebite first-aid
content was based on health related references used in this study, but formal validation
by medical or health professionals was not conducted. Future development should
involve health professional to validate the first-aid content before public
implementation.

Overall, this study emphasizes the importance of visual and immersive approaches
in developing educational media for snakebite mitigation. In the future, collaboration
with reptile experts, application developers, and health institutions is needed to
improve MIGUI into educational media that can be prepared for wider community use,
especially in areas that are more exposed to snake encounters.

This research focuses on the development of the MIGUI prototype rather than
evaluating its educational effectiveness. Therefore, further studies involving broader
and more representative users are needed to evaluate usability, user experience, and
the effectiveness of the prototype as an educational medium. Future research can also
expand the snake species presented in the application, improve the technical quality of
the video, and further develop the interaction available in the prototype. Practically,
after further evaluation and development, MIGUI has potential to be used in the
schools, public health centers, and disaster training programs. The approach presented
in this study may also provide opportunities for developing virtual reality-based
educational media for other health and disaster mitigation topics.

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

References

Afroz, A., Siddiquea, B.N., Chowdhury, H.A., Jackson, T. N. W., & Watt, A. D. (2024).
Snakebite envenoming: A systematic review and meta-analysis of global morbidity
and mortality. PLOS Neglected Tropical Diseases, 18(4), Article e0012080.
https://doi.org/10.1371/journal.pntd.0012080.

Akbar, M. R., Ningtyas, S., Aziz, F., Rini, F., Putra, I. N. A. S., Adhicandra, I., & Junaidi, S.
(2023). Multimedia: Teori dan aplikasi dalam dunia pendidikan. PT Sonpedia
Publishing Indonesia.

Antonio, K., & Hartati, E. (2022). Klasifikasi spesies ular menggunakan metode
convolutional neural network. JIKI (Jurnal lImu Komputer & Informatika), 3(2), 357-
363.

Badan Riset dan Inovasi Nasional. (2022, August 18). Mengapa jumlah ular di Indonesia
banyak? Ini penjelasan peneliti BRIN.
https://www.brin.go.id/news/110275/mengapa-jumlah-ular-di-indonesia-banyak-
ini-penjelasan-peneliti-brin

Dafa, M. H., & Suyanto, S. (2021). Kasus gigitan ular berbisa di Indonesia. Jurnal
Pengabdian Masyarakat MIPA dan Pendidikan MIPA, 5(1), 47-52.

271



https://www.google.com/search?q=https://doi.org/10.1371/journal.pntd.0012080

Humanities and Language: International Journal of Linguistics, Humanities, and Education
Vol. 3, No. 3, 2026

Depita, N., Rahmiaty, S. A., & Tinarbuko, Z. (2023, November). A storytelling virtual
reality approach for interactive film “Cahaya Cinta Perlahan Menyilaukan”.
In Proceedings of the International Conference of Innovation in Media and Visual
Design (IMDES 2023) (Vol. 790, p. 229). Springer Nature.

Dharma, A. P., & Winarno. (2021). Online training on the introduction and handling of
threat of venomous snakes during the COVID-19 pandemic. Indonesian Journal of
Engagement, Community Services, Empowerment and Development, 1(1), 31-34.

Hamilton, D., McKechnie, J., Edgerton, E., & Wilson, C. (2021). Immersive virtual reality
as a pedagogical tool in education: A systematic literature review of quantitative
learning outcomes and experimental design. Journal of Computers in Education, 8(1),
1-32. https://doi.org/10.1007/s40692-020-00169-2

Jayathilaka, I., & Weeratunga, E. (2024). Knowledge in identifying venomous snakes and
first aid methods of snakebites among nursing students: A cross-sectional study.
PLOS ONE, 19(4), e0299814. https://doi.org/10.1371/journal.pone.0299814

Kartika, N. A., Dewi, B. S., Rusita, & Fitriana, Y. R. (2021). Keanekaragaman dan
kesemarataan reptil pada beberapa tipe habitat di Universitas Lampung. JOPFE
Journal, 1(2).

Kementerian Kesehatan RI. (2023). Buku Pedoman Penanganan Gigitan, Sengatan
Hewan Berbisa dan Keracunan Tumbuhan dan Jamur. Manual. Kementerian
Kesehatan.

Nugraha, I. B. A. (2022). A case report: Komplikasi dan tatalaksana snakebite. Jurnal
Medika Hutama, 3(03), 2661-2681.

Obadiah, J. (2021). The Application of Binaural System on Virtual Reality Technology
Through the Animation of Wayang Kulit Yogyakarta Performance. In IMOVICCON:
International Moving Image Cultures Conference (Vol. 2).

Octaviani, D., Sudibyo, M., Amrul, H. M. Z. N., & Nasution, J. (2018). Inventarisasi jenis
ular di Bukit Lawang Kecamatan Bahorok Kabupaten Langkat.

Permana, A. (2019, December 16). Pakar reptil ITB kemukakan ciri-ciri ular berbisa.
Institut Teknologi Bandung. https://itb.ac.id/berita/pakar-reptil-itb-kemukakan-ciri-
ciri-ular-berbisa/57367

Puspaningtyas, N. W., Dewi, R., & Imanadhia, A. (2022). Gigitan ular: Manajemen terkini.
Journal of the Indonesian Medical Association, 72(2), 97-104.

Radianti, J., Majchrzak, T. A., Fromm, J., & Wohlgenannt, I. (2020). A systematic review
of immersive virtual reality applications for higher education: Design elements,
lessons learned, and research agenda. Computers & Education, 147, 103778.
https://doi.org/10.1016/j.compedu.2019.103778

Rosendahl, P., & Wagner, I. (2024). 360° videos in education: A systematic literature
review on application areas and future potentials. Education and Information
Technologies, 29, 1319-1355. https://doi.org/10.1007/s10639-022-11549-9

Saputro, D. N. H., Pujiastuti, D., & Astuti, W. T. (2025). Pemberdayaan masyarakat dalam
kewaspadaan terhadap gejala neurologis dan hematologis akibat gigitan binatang di
Sleman Yogyakarta. Arreta: Community Health Service Journal, 1(1), 37-45.

Siahaya, S. R. (2024). Literatur review: Penerapan virtual reality sebagai media
pembelajaran interaktif. Buletin llmiah IImu Komputer dan Multimedia (BIIKMA),
2(2), 313-3109.

Warrell, D. A., & Williams, D. J. (2023). Clinical aspects of snakebite envenoming and its
treatment in low-resource settings. The Lancet, 401(10385), 1382-1398.
https://doi.org/10.1016/5S0140-6736(23)00002-8

272



https://doi.org/10.1007/s40692-020-00169-2
https://doi.org/10.1016/j.compedu.2019.103778
https://doi.org/10.1007/s10639-022-11549-9
https://doi.org/10.1016/S0140-6736(23)00002-8

Humanities and Language: International Journal of Linguistics, Humanities, and Education
Vol. 3, No. 3, 2026

World Health Organization. (2023, September 12). Snakebite envenoming. World Health

Organization. https://www.who.int/news-room/fact-sheets/detail/snakebite-
envenoming

Yudhanto, Y. (2021). Panduan dasar teknologi virtual reality (VR) (J. A. Hutabara, Ed.).
Indotama.

273




