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Is virtual reality (VR) a future trend in nursing education?
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Abstract: Background: Virtual reality (VR) has been developed and applied diversely from aviation into
education. VR can help students for immersive experiences from different scenarios. In this regard,
nursing educators play an important role in effective VR application. The feature aspects of VR in
nursing education included safety, convenience, motivation, and interactivity. The challenges of VR in
nursing education were related to participants’ recruitment and selection, as well as the budget and
settings. The future VR in nursing education must be VR equipment well supported including
maintenance, user friendly to better learning experiences among nursing students, reasonable budget
and funding for the technology learning environment, and preparation of nursing educators to become
more innovative in the application of VR in nursing. What this paper contributes: This paper aims to
discuss the current VR application and the future aspects in nursing education. Nursing education
should have the new aspects and views supported by the technology to improve nursing students’
comprehensive competencies for the better nursing cares in the future.
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1. Introduction

Virtual reality (VR) has been developed diversely and applied into education to help students for
immersive experiences from different scenarios. VR is the simulation of a three-dimensional
environment using computer-related technology 0 which also creates an immersive experience to users.

The first concept of virtual reality (VR) was recorded in 1838 when British physicist Charles
Wheatstone proposed stereoscopic vision. Until 1929 the VR was first used in pilot simulation training
of airplane operations and trained more than 500,000 pilots annually in the world [27][87]. VR has been
rapidly blooming and growing in the gaming industry since 1991 including the SEGA VR (SEGA VR)
to Nintendo Virtual Boy (Virtual Boy) hooded glasses in 1995, then Sony's home VR video game
console (PlayStation VR) in 2020, which allows gaming users to feel like the real-world immersive
effects [47].

Currently, many universities have been applying VR technology to create virtual learning
environments that enhances students’ learning motivations and immersive experiences in the real world
[5]. VR serves as a bridge to link nursing students immersive learning experiences and simulation
training in virtual settings among theoretical knowledge, nursing skills, and clinical practice. Nursing
students use VR to experience the complex clinical situations to provide a more realistic visualization
that improve their involvement and creativity in nursing practice [97][107].

Since some schools and programs have been adopting VR and technology in nursing education. Is
it a trend to apply VR in nursing education? If yes, nursing educators should play important roles in
effective teaching in VR nursing education. This paper aims to discuss the current VR applications and
the future aspects in nursing education.
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2. VR in Nursing Education

VR technology have been developed various medical virtual teaching software, such as vSim for
Nursing virtual case software, Shadow Health Digital Clinical Experience, Osso VR, and SimX. VR is
now actively used in nursing education in China. For instance, Hong Kong Polytechnic University
utilized VR for nasogastric tube indwelling training, while Shanghai University of Traditional Chinese
Medicine implemented the 'intravenous virtual injection system'. Additionally, Macao applied VR in
gerontological nursing, allowing nursing students to experience the daily life of the elderly in an
immersive way [127]. VR can facilitate student learning. It can improve teaching methods, enhancing
student learning instead of solely delivering information [97].VR has been used to provide nursing
students immersive experiences in clinical scenarios and interaction with virtual patients independently
in a safe virtual environment that also decreased the communication problems with real patients. The
VR approach can improve nursing students’ immersive learning experience without the limitation of
time and place which also enable nursing students’ problem solving through individualized simulation
exercises [ 187 and the quality of nursing care.

VR can simulate real-life scenarios in nursing practice, allowing nursing students to gain an
immersive experience before actual practice. Nursing studies have concluded that nursing students
received VR simulation and scenario had better knowledge in mechanical ventilation care and
pharmacology [157. VR also contributed to the disaster preparedness and competency among nursing
students that that enhances students' resilience and decision-making skills for the education of disaster
preparedness. Nursing students reported that VR immersive experiences improved knowledge of type 2
diabetes nursing cares [167], the judgments in the clinical settings [177], and performances of nasal
teeding regardless training time and practice place [187. Gerontological nursing (GN) education
combined aged simulation through aged simulation set and VR activities, nursing students provided
positive feedbacks that aged simulation and VR activities should be applied into geriatric nursing
programmes [127].

Does VR technology in nursing education have the potentials to improve students” theoretical and
skill knowledge as well as academic satisfaction? Most nursing students at theirs 20s are familiar with
electronic devices and social medias, VR opens a new learning path to nursing students for the
ubiquitous and immersive learning experiences to take care virtual patients. That could be the feature in
nursing education as VR can provide immediate feedbacks of nursing practice to nursing students in a
virtual environment. The most advantage of virtual reality technology in nursing education is to
provide virtual scenarios to nursing students for the immersive experiences that improve their
knowledge and skills as well as critical thinking process.

2.1. The Feature Aspects of VR in Nursing Education
There are some feature aspects summarized for the VR in nursing education as the following:

Safety is the most concern of nursing practice. Nursing students can practice invasive skills to
virtual patients repeatedly without any risk and negative consequences to real patients [17].

Convenience is the advantage of VR in nursing education. Nursing students can use VR technology
to practice their skills without time limitation that was different from the traditional nursing skill
practice in nursing education [187[137]. VR in nursing practice provides flexible time to student for the
easy access to practice their skills from time to time.

Motivation is the most powerful ways of VR to improve nursing students’ knowledge and skills for
better nursing practices. VR can also increase student motivation and engagement in the learning
process. VR enables personalized learning based on individual student needs and progress levels.
Students can adjust the training content and difficulty according to their learning progress and needs,
resulting in improved learning outcomes.

Interactivity is also important during learning process of nursing education. Immersive
experiences and interactivity of VR technology can enhance students' learning interests. VR can create
interactive virtual even gaming scenarios that promote nursing students more engagements and
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practice with virtual patients. Nursing students can communicate and interact with virtual patient
without time strain and limitation that also improve nursing students’ critical thinking skills.

Empathy. The use of VR in teaching and learning has the potential to improve nursing students’
empathy to perceive and understand the feeling or emptions of patients [207]. VR technology provides
nursing students’ immersive experience to go through vivid real situation that can promote nursing
students” empathy for their future careers.

2.2. Current Issues of VR in Nursing Education

VR technology has contributed to nursing education with positive outcomes and learning eftects in
nursing education, there were limitations and issues emerged.

First, the challenge of recruiting enough participants that affected enough sample size. Second, most
studies measured short-term knowledge gains and did not follow long-term knowledge change. Third,
participants selection of qualitative study for those nursing students are familiar with technology, that
may have selection biases for the study. The last, the supports of schools were the important issue of VR
in nursing education that include funds[ 187, experienced educators and researchers in VR, settings, and
participants.

3. Discussion and Conclusion
3.1. VR Equipment and Support

The hardware devices of VR for the head-mounted display and the hand-handle set to enter the
virtual space need to be lighter and easier to be applied and used. The software of VR for nursing
education needs to be tailor-made to the specific programme in accordance with learning outcomes.
Thus, the technology support of VR will be the key and important in development and application.

It's suggested that VR devices should be easy accessed, accuracy, and capable that can provide
immersive experiences to nursing students during application. The technical support should be regular
maintained and updated to the latest version of VR product.

3.2. User Friendly

Currently, studies confirmed that VR technology can cause discomfort to users during application.
Nursing students reported dizziness and discomfort happened during VR activity wearing the head-
visualization device, there is still space for the improvement of VR system in localization accuracy and
speed [207. Users experienced dizziness, nausea, fatigue, and disorientation during VR activity, those
symptoms were caused by lacks of congruence between visually perceived motion and the information
provided by the vestibular system [217. It is recommended that nursing students’ VR activity time
should be no longer than 20 minutes for wearing VR head-set per use to avoid the feeling of
disconformable.

3.3. Budget and Funding

The use of VR technology in education requires financial support, including equipment purchase,
software for the development of virtual scenarios, and maintenance [227.The continuous and stable
financial support is essential to VR technology in nursing education. It is hoped that government,
organization, and school or university will plan the budget for the application of VR in nursing
education.

3.4. Preparation of Nursing Educators

Nursing educators play the important role for VR technology in nursing education. They should
collaborate with VR programming experts to develop and improve equipment as well as act as
instructors for teaching and training in nursing education [227. Therefore, nursing educators should
participate actively in VR teaching and apply more VR activities in nursing education that will enhance
students' ability to nursing practice [137].
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3.5. Conclusion and Implications for Research/Practice/Education

The development and instruction of VR systems necessitates significant financial backing, which
restricts its widespread implementation and advancement. The help of virtual reality technology in
nursing education is expanding with the development of related technologies in the future. Therefore,
there is a great potential for the future application of virtual reality technology in the field of nursing
education. The nursing profession emphasizes a teaching philosophy of integration and openness,
inheritance, and innovation. This philosophy enables new technologies to play a full role in nursing
education. In the future, the application of VR technology will also bring brand new rewards for nursing
teaching [247]. Innovative teaching methods and diverse learning experiences can help nursing students
overcome their inherent student mindset, promoting the development of clinical experiences and
empathy [217].

The applications of VR described in this paper are limited in the scope, but it can help educators to
explore the current trend of teaching and provide one new idea for VR into future teaching plans. This
article explored current innovative applications of virtual reality (VR) to broad teaching styles and
provide new ideas in nursing education. Nursing education combining with VR technology can enrich
students' theoretical knowledge and strengthen their clinical practice. The positive application and
practice of VR in nursing education provide an innovative and beneficial direction for future models of
health and nursing education. Nursing education should have the new aspects and views supported by
the technology to improve nursing students’ comprehensive competencies for the better nursing cares in
the future.

Funding:
This study was supported by the research project of Macao Polytechnic University, Macao S.A.R.,
(Research Grand No: RP/ESCSD03/2020).

Authorship Contribution Statement:

Ye Qian Liao: Conceptualization, Resources, Formal analysis, Data Curation, Writing — original draft,
Writing — review & editing. Mei Hua Kerry Hsu: Conceptualization, Resources, Formal analysis,
Review & editing, Supervision, Project administration, Funding acquisition.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1] Zhou, X,, Sun, J., He, H., Zheng, D., & Chen, X. The Development and Prospects of Virtual Reality. JOURNAL OF
SYSTEM SIMULATION (09),1905-1909, 2004 https://doi:CNKI:SUN:XTFZ.0.2004-09-011.

[2] Baumgartener, H. Link flight trainer is designated a historic mechanical engineering landmark, 2008. New York.

£s] Cui, X, & Qian, Y. Virtual reality and its evolution.  mechanical engineer (02),22-24, 2006.
https://doi: CNKI:SUN:JXGU.0.2006-02-0183.

[4] Sherman, W. R., & Craig, A. B. Understanding VR: Interface, application, and design. Morgan Kaufmann, 2018.

[5] Zhang, W., & Wang, L. Application of Virtual Reality Technology in Vocational Education. electronic
technology (10),314-315, 2023. https://doi:CNKI:SUN:DZJS.0.2023-10-142.

[6] Foronda CL, Alfes CM, Dev P, et al. Virtually Nursing: Emerging Technologies in Nursing Education. Nurse Educ.
2017;42(1):14-17. https://d0i:10.1097/NNE.0000000000000295

7] Jeon J, Kim JH, Choi EH. Needs Assessment for a VR-Based Adult Nursing Simulation Training Program for Korean

Nursing Students: A Qualitative Study Using Focus Group Interviews. Int J Environ Res Public Health.
2020;17(23):8880. Published 2020 Nov 29. https://doi:10.3390/ijerph17238880

[8] Choi KS. Virtual Reality in Nursing: Nasogastric Tube Placement Training Simulator. Stud Health Technol Inform.
2017; 245: 1298.
[9] Elmqaddem N. Augmented reality and virtual reality in education. Myth or reality? International journal of emerging

technologies in learning, 14(8), 2019.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 4: 1759-1763, 2024

DOI: 10.55214/25768484.v814.1550

© 2024 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/

[10]
RN

[12]

1763

Liu, K., Zhang, W, Li, W., Wang, T., & Zheng, Y. Effectiveness of VR in Nursing Education: A Systematic Review
and Meta-analysis. Research Square, 2023. https://doi.org/10.21203/rs.3.rs-2970658/v1

Shujuan L, Mawpin T, Meichan C, Weijun X, Jing W, Biru L. The Use of Virtual Reality to Improve Disaster
Preparedness Among  Nursing Students: A  Randomized Study.J Nurs Educ. 2022;61(2):93-96.
https://doi:10.8928/01484834-20211213-05

Hsu, M. H. K, U, S. H, & Ye, Q. H. The Application of Aged Simulation and VR in Gerontological Nursing
Education. In Proceedings of the 7th International Conference on Education and Multimedia Technology (pp. 15-22), 2023,
August.

Zheng, X., & Zhang, Y. Research progress of virtual reality / augmented reality technology characteristics and its
enlightenment in nursing education. CHINA MEDICAL HERALD (28),56-58+70, 2021.
https://doi:CNKI:SUN:YYCY.0.2021-28-018.

Lee H, Han JW. Development and evaluation of a virtual reality mechanical ventilation education program for
nursing students. BMC Med Educ. 2022;22(1):775. Published 2022 Nov 10. https://doi:10.1186/512909-022-03834-5
Turrise, S. L., Thompson, C. E., & Hepler, M. Virtual simulation: Comparing critical thinking and satisfaction in RN-
BSN students. Clinical Stmulation in Nursing, 46, 57-61, 2020.

Wang, P, Yan, W., Wang, F., Wang, L, Cai, H,, & Chen, W. The application of Immersive Virtual Reality
technology in experimental teaching of intravenous injection. Chinese Nursing Management, (02),176-180, 2020.

Smith, S. J,, Farra, S. L., Ulrich, D. L., Hodgson, E., Nicely, S., & Mickle, A. Effectiveness of two varying levels of VR
simulation. Nursing education perspectives, 39(6), E10-E15, 2018.

Yin, X, Nie, L., Guo, M., Wang, C,, Lou, I, & Zhu, N., Application of virtual simulation platform based on nasal
feeding in basic nursing teaching. Journal of Nurses Training 34(16), 1445-1448, 2019.

Coyne L, Merritt TA, Parmentier BL, Sharpton RA, Takemoto JK. The Past, Present, and Future of Virtual Reality
in Pharmacy Education. Am J Pharm Educ. 2019;83(8):7456. https://doi:10.5688/ajpe7456

Chen, Y., Wang, H., Liu, L., Sun, L., & Meng, M. Current Status of Virtual Reality Technology in Nursing Education
at Home and Abroad. Nursing Practice and Research 15(14), 21-23. 2018.

Felemban, O. M., Alshamrani, R. M., Aljeddawi, D. H., & Bagher, S. M. Effect of VR distraction on pain and anxiety
during infiltration anesthesia in pediatric patients: a randomized clinical trial. BMC Oral Health, 21(1), 1-10, 2021.
Zhu, L, Yuan, S, Xu, Q., Zheng, E., & Yang, M. General Evaluation of the Immersive Virtual Reality Technology
Applied in the Field of Nursing Education. Health Professions Education (07),68-72, 2023. https://doi:
10.20087/).issn.1671-1246.2023.07.21.

Choi, J., & Thompson, C. E. Faculty Driven VR Scenarios and Students Perception of Immersive VR in Nursing
Education: A Pilot Study. In AMIA Annual Symposium Proceedings (Vol. 2022, p. 377, 2022. American Medical
Informatics Association.

Yao, X., Zhang, H., Huo, X. (2022). Analysis on the Applicability of Virtual Reality Technology in Fundamental
Nursing Skill Teaching. Research on Teaching and Learning in Higher Education Medicine (electronic version) (05),7-13.
https://doi:CNRKI:SUN:GYJX.0.2022-05-002.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 8 No. 4: 1759-1763, 2024

DOI: 10.55214/25768484.v814.1550

© 2024 by the authors; licensee Learning Gate



