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ABSTRACT

In recent years, the use of immersive technologies such as virtual reality (VR),
augmented reality (AR), and mixed reality (MR) has notably improved medical education, especially
in auditory and otolaryngology. These technologies provide interactive and realistic simulation
environments that foster unique and safe learning opportunities for practicing clinical and surgical skills.
This study aims to review the studies on the use and role of immersive technologies in audiology and ear,
nose, and throat (ENT) education.

[VIETELE This is a scoping review. A comprehensive search for related articles published in English from
2000 to 2025 was conducted in three PubMed, IEEE, and Embase databases using the terms “virtual
reality,” “augmented reality,” “mixed reality,” and “simulation” in combination with “audiology”,
“otolaryngology”, or “ENT”. Out of 630 retrieved articles, 23 were included in the final analysis after
removing duplicates and screening. Data were extracted and descriptively classified based on the study
themes and approaches.

ST The VR was the most commonly studied immersive technology (56.5%), followed by AR (34.7%).
Most studies in ENT education have focused on the application of VR for simulating surgical skills.
In audiology studies, only three primary areas were addressed: Auditory test simulation, anatomy
education, and hearing aid fitting and selection.

[@TENERT Immersive technologies have great potential to enhance clinical education in the fields of
audiology and ENT. Further development and use of VR and AR tools in audiology can significantly
improve students’ practical learning experiences.

[ETIEE Immersive technology, Virtual reality (VR), Augmented reality (AR), Simulation, Audiology,
Otolaryngology
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Introduction

dvancements in immersive technologies,

such as virtual reality (VR), augmented re-

ality (AR), and mixed reality (MR), have

significantly affected medical education

in the last decade. These innovations offer

unprecedented possibilities for interactive,
hands-on training by simulating realistic scenarios, en-
abling medical students and professionals to practice and
refine clinical skills in safe and controlled environments.
Audiology and otolaryngology require an in-depth un-
derstanding of complicated anatomy and precise perfor-
mance of both diagnostic and surgical skills. Traditional
educational methods often have limitations such as re-
stricted patient access, ethical considerations, and patient
safety concerns. Immersive technologies can fill the gap
between theoretical knowledge and clinical practice. This
study aims to review the evidence of the use of immersive
technologies in audiology and ear, nose, and throat (ENT)
education.

Methods

This is a scoping review. A comprehensive search for re-
lated articles published from 2000 to 2025 was conducted
in three PubMed, Institute of Electrical and Electronics
Engineers (IEEE), and Embase databases using the terms
related to immersive technology (“virtual reality,” “aug-
mented reality,” “mixed reality,” and “‘simulation”) and
audiology and otolaryngology education. The studies
evaluating the use of immersive technologies in audiol-
ogy and/or ENT education, with accessible full texts in
English, were included. The systematic and narrative re-
view studies, as well as studies not involving immersive
technologies, were excluded. The study selection was
done following the PRISMA guidelines by two indepen-
dent reviewers conducting screening and data extraction.
Descriptive and conceptual analyses were used to classify
the extracted data.

Results

The initial search yielded 630 articles. After removing
duplicates and screening based on the inclusion criteria,
23 studies were included. The majority of studies (56.5%)
reported the use of VR for simulation-based ENT edu-
cation (surgical skills, anatomical structures, and proce-
dural skills). The AR was studied in 34.7% of articles,
often applied for intraoperative guidance during surgical
procedures and enhancement of anatomical learning via
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overlaying digital models onto cadaveric or real-world
views. Only a minority of studies (8.6%) investigated the
use of MR.

In audiology, studies on immersive technologies were
mainly focused on three basic areas: 1. Auditory test
simulation: These tools allow students to practice vari-
ous auditory evaluations in a risk-free environment, im-
proving diagnostic accuracy and competency without
jeopardizing patient safety; 2. Anatomy education: im-
mersive technologies enable 3D and interactive viewing
of the complex structures of the inner ear and auditory
pathways, surpassing traditional two-dimensional view-
ing, and students can use this technology to gain a deeper
and more accurate understanding of anatomical structures
and relationships; 3. Hearing aid fitting and evaluation:
Some studies addressed hearing aid selection, fitting, and
adjustment, providing conditions for students to practi-
cally strengthen the necessary clinical skills before patient
encounters.

Overall, the use of immersive technologies in audiology
education is less common than in ENT surgical training.
Most studies emphasized the benefits of such technolo-
gies in providing individualized learning opportunities,
instant feedback, and repeated practice. However, the
majority of studies were pilot studies with small sample
sizes, and there is a lack of randomized controlled tri-
als. Barriers and challenges highlighted in the literature
include high costs of equipment/software, technological
limitations, accessibility problems, and the need for fac-
ulty training.

Conclusion

Immersive technologies such as VR and AR have great
potential to improve clinical education in the fields of au-
diology and ENT. While the adoption of VR and AR in
ENT surgical training is common, their use in audiology
education is limited to assessment and anatomy training.
Future research should focus on conducting larger, well-
controlled studies that assess the long-term educational
outcomes and cost-effectiveness of immersive technolo-
gies. Expansion of their use in audiology education do-
mains beyond anatomy and basic testing—including
complex clinical procedures, communication, and coun-
seling skills—is also needed. Additionally, practical bar-
riers related to cost, accessibility, and integration in the
educational curricula should be addressed to facilitate
wider use of immersive technologies globally. Collabora-
tive efforts between educational institutions, technology
developers, and policymakers are crucial in realizing their
full potential within audiology education.
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1. Artificial Intelligence (Al)

2. Immersive

3. Virtual Reality (VR)

4. Augmented Reality (AR)

5. Mixed Reality (MR)

6. Extended Reality (XR)

7. Headset

8. Ear, Nose and Throat (ENT)
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