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Evaluation of Nursing Students' Knowledge,
Attitudes and Behaviors toward the Metaverse

Hemsirelik Ogrencilerinin Metaverse’e Yonelik Bilgi, Tutum

ve Davranislarinin Degerlendirilmesi
ABSTRACT

Objective: The aim of this study was to evaluate nursing students' knowledge, attitudes and behaviors
regarding the Metaverse.

Methods: This cross-sectional study was conducted between 1-23 June, 2023. The sample included
317 nursing students who voluntarily participated in this study and were enrolled at a university in
Ankara. Data were collected using an introductory form and the Metaverse Scale. Multiple regression
analysis was performed to investigate the significance of the relationship between the Metaverse scale
score and various characteristics of the participants.

Results: The mean age of the participants was 21.47+1.48 years. The mean total score on the
Metaverse Scale was 54.60+9.56. In this study, 77% of the participants reported that they had no
knowledge about the Metaverse. The regression analysis revealed that the variables included in the
model explained 21% of the variance in Metaverse knowledge, attitudes and behaviors and was
statistically significant (F=21.933, R?=0.210, P=.001). In the model, the variables of age (B=0.180,
P=.021) and having heard of the concept of the Metaverse (f=0.441, P=.001) were significantly related
to Metaverse scale score.

Conclusion: The findings indicated that nursing students' knowledge, awareness and attitude scores
regarding the Metaverse were at moderate levels. Given that familiarity with the concept of the
Metaverse and age positively are related to the Metaverse scale scores, there is a need to provide
training to nursing students about the Metaverse knowledge and awareness, especially starting from
the first year of their education.

Keywords: Metaverse, nursing students, nurse training, virtual reality

0z

Amag: Bu calismada hemsirelik 6grencilerinin metaverse ile ilgili bilgi, tutum ve davranislarinin
degerlendirilmesi amaclandi.

Yontemler: Calisma, 1 — 23 Haziran 2023 tarihleri arasinda kesitsel bir ¢alisma olarak yuritalda.
Orneklem, Ankara’da bir Universiteye kayith gonilli 317 hemsirelik 6grencisinden olustu. Veriler,
tanitic bilgi formu ve Metaverse Olcegi ile toplandi. Katiimcilarin Metaverse élcegi puani ile bazi
ozellikleri arasindaki iliskinin anlamliligini incelemek icin Multiple regresyon analizi yapildi.
Bulgular: Katilimcilarin yas ortalamasi 21,47+1,48'ti. Metaverse Olcegi toplam puan ortalamasi
54,60+9,56 olarak hesaplandi. Calismada, katilimcilarin %77’si metaverse ile ilgili bilgi sahibi
olmadigini bildirdi. Yapilan regresyon analizinde modele alinan degiskenlerin Metaverse bilgi
dizeyini %21 oraninda acikladigl ve istatistiksel olarak anlamli oldugu belirlendi (F=21,933,
R?=0,21, P=,001). Modelde yas (B=0,180, P=,021) ile Metaverse’i daha 6nce duyma (B=0,441,
P=,001) degiskenlerinin Metaverse Olcek puani ile anlamli iliskide oldugu saptandi.

Sonug: Hemsirelik 6grencilerinin Metaverse ile ilgili bilgi, farkindalik ve tutum puanlarinin ortalama
dizeyde oldugu belirlendi. Daha dnceden Metaverse kavramini duyma ve yas metaverse oOlcegi
puanlariile pozitifiliskili olmasi nedeniyle 6zellikle birinci siniftan itibaren hemsirelik 6grencilerinde
Metaverse bilgisi ve farkindaligi hakkinda egitimlerin verilmesine gereksinim duyulmaktadir.
Anahtar Kelimeler: Metaverse, hemsirelik egitimi, hemsirelik 6grencileri, sanal gerceklik
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INTRODUCTION

The Metaverse is defined by the terms "virtual reality" or
"alternative universe."? Individuals can experience the
sensation of being in a different place and time, apart from
their physical location and the time, through the various
Metaverse applications.>* In other words, the Metaverse
encompasses a range of technological applications that
offer engaging and immersive virtual experiences, which
can appear real to participants as a link to the physical
world.>>® The Metaverse applications, regarded as one of
the most promising technologies today, are evaluated in
four groups: three-dimensional (3D) technologies,
augmented reality, virtual reality, mixed reality.”® The use
of different Metaverse applications is increasingly
widespread across various fields, including communication,
commerce, entertainment, art, architecture, and
particularly in healthcare and health education.?”10

In developed countries, students in fields, such as
medicine, nursing and midwifery, frequently receive
training through the Metaverse applications in various
laboratories and skills.}** This training often emphasizes
skill acquisition and interactive feedback by simulating real-
world scenarios. Furthermore, training using the
Metaverse can facilitate and enhance individual learning
according to students' needs and priorities.’%*>1€ |n nursing
education, the goal is to enhance students' knowledge and
skills with Metaverse applications in a safe and controlled
environment before applying them to real patients in the
clinic and/or field.”™ Metaverse-based training
contributes to patient safety and create opportunities for
students to have more interactive, accessible, enjoyable,
reproducible, controlled, safe, easy and permanent
learning experiences.*”1¢1°® Moreover, the Metaverse
enhances nursing students' self-confidence and coping
skills through individualized, interactive and engaging
learning experiences®, as well as effective time
management and reducing educational costs.?

Studies have reported that the Metaverse practices in
nursing education improve students' knowledge, skills, self-
confidence, satisfaction and academic performance.>*>%’
In a randomized controlled trial based on family-centered
care based on experiential learning theory, it was reported
that the Metaverse simulation program enhanced nursing
students' self-efficacy.® Ahn?' reported that Metaverse-
based training in vital signs and subcutaneous injection
skills significantly improved students' knowledge and
clinical competencies. Ryu et al.??, in a pilot study to
develop a Metaverse-based learning system for nursing
students, reported that the method created a student-
centered educational environment. In a randomized

controlled study, Cetinkaya Uslusoy et al.* reported that
the Metaverse technology increased learning motivation
and academic achievement among student nurses.

The use of Metaverse applications in education contributes
to the development of 21st-century skills, such as
creativity, collaboration, communication, social skills,
critical thinking, problem-solving, and digital literacy, by
providing students with enhanced learning
experiences.’®>% Cho and Kim® reported that virtual
reality applications significantly improved nursing students'
communication skills. Moreover, the Metaverse practices
in education support lifelong learning by fostering the
development of professional skills in an era where
adaptability is crucial for career success.

Nursing is a profession that must closely follow
technological advancements to adapt to changing health
conditions and continually innovate within health service
provision.?* The literature recommends establishing
technical equipment related to the Metaverse and
integrating it into the curriculum to use the Metaverse
applications among students in health-related fields
effectively.**#2° In nursing education and training
processes, students are expected to have knowledge and
awareness of the Metaverse applications, gain positive
attitudes and have the competence to use these
applications to enhance their professional knowledge and
skills and develop the potential to adapt to constantly
evolving healthcare practices.’®® Studies conducted in
various populations and with different research methods
that would be contributed to the adaptation of nursing
education to technological developments and the
integration of the Metaverse practices into professional
education are reported to be needed in the literature.>?%

AlM

The aim of this study was to evaluate nursing students'
knowledge, attitudes and behaviors regarding the
Metaverse.

Research questions/hypothesis
Hypotheses of the study were as follows:

e Ho: There is no significant relationship between
participants' Metaverse scale scores and participant
characteristics

e H;: There is a significant relationship between
participants' Metaverse scale scores and participant
characteristics.

METHODS

Study Design
This study was conducted as a cross-sectional study.
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Study Settings

This study was conducted between June 1 and June 23,
2023, at the Faculty of Nursing of a state university in
Ankara. The faculty where this research was conducted was
equipped with a fully functional nursing simulation
laboratory. At the time of this study, 42 hours of laboratory
practice for professional skills applications were integrated
into all mandatory courses at the relevant faculty. At the
faculty where the study was conducted, during the 2022—-
2023 academic vyear, first-year students received
laboratory practice in Nursing Fundamentals for a total of
70 hours, conducted 5 hours per week. Second-year
students attended laboratory practice courses in Internal
Medicine Nursing, Surgical Nursing, and Obstetrics and
Gynecology Nursing for a total of 42 hours, conducted 3
hours per week. Third-year students participated in
laboratory practice courses in Public Health Nursing and
Psychiatric Nursing for a total of 42 hours, also conducted
3 hours per week. At the faculty where the study was
conducted, first-, second-, and third-year students receive
laboratory practice prior to clinical or field practice. In the
fourth year, students participate in the internship program
in clinical or field practice for two semesters.?®

The Faculty Clinical Simulation Education Laboratory is a
state-of-the-art training facility equipped with high- and
low-fidelity simulators (JUNO Clinical Skills Patient
Simulator), virtual patients (Body Interact), game-based
simulators, realistic hospital equipment, and other models,
enabling students to gain life-like experiences in a
controlled environment. In laboratory practice, various
instructional methods such as scenario-based simulations,
standardized patients, case analyses, group work, role play,
and demonstration techniques are employed to help
students acquire relevant nursing skills. Virtual reality
applications are utilized to facilitate the acquisition of
fundamental nursing skills, including intravenous catheter
insertion, parenteral medication administration, basic life
support, and patient care. Once a selected scenario begins
on the simulators, students can engage in patient
interaction, conduct patient observation, perform physical
examinations, and deliver nursing care in a simulated
clinical environment.?”’

Study Sample

The study population comprised 758 undergraduate
students enrolled in the Faculty of Nursing of a university
for the 2022-2023 academic year (Freshman: 24.1%
[n=183]; Sophomore: 21.8% [n=165]; Junior: 25.5%
[n=193]; Senior: 28.6% [n=217]). The sample size was
calculated as 256 participants with a 5% margin of error at
95% confidence interval.?® The sample size was set to at

least 281 with 10% reserve participants, considering
possible data loss. Stratified sampling was employed, with
each class serving as a stratum in this study. According to
the weights of the class sizes, the number of students that
should be in each stratum was calculated. The number of
students selected from each stratum was: 68 from the
freshman class, 61 from the sophomore class, 72 from the
junior class, and 80 from the senior class randomly. The
inclusion criteria were determined as actively continuing
education at the faculty where this study was conducted
and completing the questionnaire form. The present study
was completed with 317 participants who met the inclusion
criteria and volunteered to participate in this study.

Data Collection Tools

A data collection form developed by the researchers, based
on the literature, was used in this study.>?>3° The data
collection form consisted of two main sections as follows:
the "Introductory Information Form" and the "Metaverse
Scale."

Introductory Information Form: The first section included
a form with 16 questions designed to capture participants'
sociodemographic characteristics (5 questions) and their
knowledge, attitudes, and behaviors regarding the
Metaverse (11 questions). One of the questions was used
to measure the participants' self-assessment of the
knowledge of Metaverse using the Visual Analog Scale
(VAS).

Metaverse Scale: The scale is a valid and reliable 5-point
Likert-type instrument consisting of 15 items across four
subscales developed by Suleymanogullari et al.® in 2022.
The scale item scores are ranged from "Strongly
disagree=1" to "Strongly agree=5." The Technology
subscale includes items 1, 2, 3, 4, 5, 10, and 13; the
Digitalization subscale includes items 9, 11, and 12; the
Social subscale includes items 14 and 15; and the Lifestyle
subscale includes items 6, 7, and 8. The minimum possible
score is 15 and the maximum score is 75, with higher scores
indicating greater knowledge, attitude, and awareness
about the Metaverse. The Cronbach’s a value for the scale
is 0.81 in the original study. In this study, the Cronbach’s a
value for the scale was calculated as 0.92.

Data Collection

Data collection was carried out after obtaining the
necessary institutional permissions. To maximize
participation, data was collected during class hours with
high student attendance, scheduled around compulsory
courses. First, the purpose and procedure of the study were
explained to the students, and all were invited to
participate. Students who did not wish to take part were
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given time to leave the classroom in five minutes. Written
informed consent was obtained from those who voluntarily
agreed to participate. Subsequently, a link to the Data
Collection Form was shared via the students’ WhatsApp
groups, and participants were asked to complete the form
electronically in real time. Students accessed the form,
which was created through Google Forms, and completed
it under the supervision of the researcher in a quiet
classroom environment. The data collection process took
approximately 15 minutes.

Ethical Consideration

Approval for the application of the present study was first
obtained from the Dean's Office of the Faculty, where this
study would be conducted. Ethical approval was obtained
from University of Health Sciences Turkey, Gulhane
Scientific Research Ethics Committee
(Date:16.05.2023/No: 2023-157). The participants who
volunteered to participate in this study signed a "Consent
Form." Permission for the Metaverse scale used in the
present study was obtained from the corresponding author
using e-mail.

Data Analysis

The data obtained in the study were presented as
frequencies and percentage for categorical variables, and
as meanitstandard deviation, minimum (Min.) and
maximum (Max.) values for variables determined by
measurement. The normality of the sample distribution
was assessed using the Kolmogorov-Smirnov test,
histogram plots, and measures of kurtosis and skewness.
The Mann-Whitney U test was used for pairwise
comparisons. Multiple regression analysis was performed
to explore the significance of the relationship between the
Metaverse scale scores and certain participant
characteristics. Statistical analyses were conducted using
SPSS (IBM SPSS Corp., Armonk, NY, USA) version 25.0, with
a significance level set at P<.05.

RESULTS

The mean age of the participants was 21.47+1.48 years,
ranging from 17 to 24 years. Among the participants, 89.9%
were female, and 58.0% reported that their income was
equivalent to their expenses. In the study, 99.7% of the
participants identified the mobile phone as the most
frequently used technological device for educational,
communication, and socialization purposes in daily life.
While 63.1% of the participants had heard of the
Metaverse concept, 77.0% lacked detailed knowledge. Of
those familiar with the Metaverse (23.0%), 52.7% used the
internet as their primary source of information. During

Table 1. The Characteristics of participants (n=317)

Characteristics

n

%

Gender
Female
Male

Grade
Freshman
Sophomore
Junior
Senior

Income status

Income less than expenses
Income equals expense
Income more than expenses

Technological devices that are frequently used
for education, communication and socialization
in daily life*

Mobile Phone

Computer

Television

Game console

To have heard of the Metaverse concept
Yes
No

To have knowledge about the Metaverse concept

Yes, | have knowledge
I don’t have knowledge

285
32

79
68
88

82

85
184
48

316

257

136
13

200
117

73
244

Source of knowledge the Metaverse concept (n=73)*

Internet

Instructor

Literature
Conference/congress
Thesis

To engage in the any Metaverse-related
activity during the undergraduate education
Yes

No

To participate in the any Metaverse-specific
training during the undergraduate education
No participate

Face-to-face undergraduate education
Online undergraduate education
Congress/symposium

To believe that the Metaverse could benefit
for undergraduate education

Yes

No

No idea

The type of Metaverse education participating in
No participate

Virtual reality

Augmented reality

Mixed reality

Self-assessment of knowledge about the
Metaverse
VAS score

70
11
10
7
2

308

302

U w

104
204

302
10
4
1

Mean+SD

2.75+1.99

89.9
10.1

24.9
21.5
27.8

25.9

26.8
58.0
15.1

99.7

81.1

429
4.1

63.1
36.9

23.0
77.0

95.9
3.5
3.2
2.2
0.6

2.8
97.2

95.3
2.2
0.9
1.6

32.8
64.4
2.8

95.3
3.2
1.2
0.3

Min.-

Max.

1-10

*n is folded, SD, Standard deviation; Min., Minimum value; Max., Maximum

value; VAS, Visual Analog Scale.
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undergraduate education, 97.2% of the participants
reported that they did not engage in any Metaverse-
related activities and 95.3% did not participate in any
Metaverse-specific training sessions. In this study, 64.4% of
the participants believed the Metaverse would not benefit
their undergraduate education. Participants’ mean self-
assessment score of their knowledge about the Metaverse
was 2.75+1.99 on the VAS, ranging from 1 to 10 (Table 1).

The mean total score of the Metaverse Scale was
54.60+9.56. The mean scores for the subscales were as
follows: Technology subscale, 25.97+4.80; Digitalization
subscale, 10.18+2.57; Social subscale, 6.87+1.97; and
Lifestyle subscale, 11.58+2.47. The Cronbach’s a for the
total scale was 0.92, with the subscale reliabilities being
0.89, 0.81, 0.83, and 0.92, respectively (Table 2). No
statistically significant differences were detected in the
total and subscale scores based on participants’ gender,
including Technology (Z=0.066; P=.94), Digitalization
(z=0.305; P=.76), Social (2=0.759; P=.44), Lifestyle
(2=0.384; P=.70), and Total Scale (Z=0.263; P =.79) scores.

To predict the mean total scores of the Metaverse Scale, a
multiple linear regression analysis was performed using

age, grade, income status, and having heard of the
Metaverse concept as the independent variables. The
analysis revealed a statistically significant regression model
(F=21.933, P=.001) with the independent variables
accounting for 21% of the variance (R2=0.21) in the
Metaverse Scale scores. Among the variables included in
the model, age (f=0.180, P=.021) and having heard of the
Metaverse concept (B=0.441, P=.001) were identified as
significant predictors of the participants' mean total score
on the Metaverse scale (Table 3).

Table 2. The Metaverse total Scale and Subscale
Characteristics (n=317)

x:lt:verse [tem No RaS:§t:eof Mean#SD I'\\/IIILnx- Cron:ach
Technology 1-5,10, 13 7-35 25.97+4.80 16-35 0.89
Digitalization 9,11,12 3-15 10.18+2.57 3-15 0.81
Social 14,15 2-10 6.87+1.97 2-10 0.83
Lifestyle 6-8 3-15 11.58+2.47 6-15 0.92
Total 1-15 15-75 54.60%9.56 34-75 0.92

SD, Standard deviation; Min., Minimum value; Max., Maximum value

Table 3. The Relationship between some Characteristics of the Participants and the Metaverse Scale Scores (n=317)

Model
Variables Bo SE of B B1 t P 95% Cl of B VIF F P R R? Durbin-
Lower Upper Watson
Constant 25.527 9.572 - 2.667 .008 6.693 44.362 -
Age 1.153 0.497 0.180 2.317 .021 0.174 2.132 2.400
Grade -0.436 0.665 -0.051 -0.655 .513 -1.743 0.872 2.449
Income Status  -0.081 0.750 -0.005 -0.107 .915 -1.557 1.396 1.002 21.933 .001 0.468 0.21 1.931
Previously
heard of the 8.717 1.006 0.441  8.666 .001 6.738 10.697 1.033
Metaverse

Bo: Unstandardized regression coefficient; SE of B: Standard error of beta; B;: Standardized regression coefficient; t: t test in independent groups Cl of B: Confidence Interval for beta; VIF:
Variance inflation factor Coefficient; F: Simple Linear Regression Measurement Value; R: Coefficient of determination; R2: Adjusted R square; P<.05.

DISCUSSION

L . . . knowledge about the Metaverse.
Metaverse applications are attracting increasing attention

in nursing education worldwide due to their innovative
learning opportunities and educational contributions, and
they are attaining a significant position within educational

In contrast, this study examining nursing students'
knowledge, attitudes and behaviors regarding the
Metaverse found that although six out of ten participants

processes.>3! Although there is a growing interest in
incorporating Metaverse applications into nursing
education in our country, the laboratory infrastructure
required for such practices has not yet been established at
the desired level.?° The Metaverse is reported to be a tool
with the potential to enhance learning outcomes in nursing
education by supporting multidimensional learning.> Ergin
et al.32 reported in a study conducted with nurses, 77.8%
had heard of the Metaverse concept and 71.4% had

(63.1%) had heard of the Metaverse concept, over a
quarter (77.0%) reported having no knowledge about the
concept. Furthermore, participants' self-assessment scores
of their Metaverse knowledge were notably low. Similar to
the present study, in the research conducted by Sezer and
Gul with 289 students from a faculty of health sciences,
70.6% of the participants reported having heard of the
Metaverse concept, whereas 88.9% stated that their
knowledge of the Metaverse was insufficient.3
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Cetinkaya Uslusoy et al.* reported in their study that
nursing education in the Metaverse environment improved
academic achievement and learning motivation among
students. However, in this study, the majority of
participants (95.3%) reported not having received any
Metaverse training during their nursing education, and
more than half (64.4%) believed that the Metaverse would
not benefit their undergraduate education. In the nursing
faculty where this study was conducted, all students
engage in skills training using 3D and augmented reality-
supported high-fidelity simulators and virtual patients,
effectively integrating Metaverse applications into their
nursing education process. Despite this, it appears that
most participants do not associate their skills training with
the Metaverse concept and their awareness remains
inadequate. The findings from this study suggest that while
Metaverse technologies are integrated into nursing
education through advanced simulations and virtual
patients, there is a noticeable gap in students'
understanding and recognition of the Metaverse concept.
Despite the widespread use of Metaverse applications in
practical training, students appear to lack awareness of
how these tools fit within the broader Metaverse
framework. This lack of awareness could be attributed to a
disconnect between the technological applications used in
training and the conceptual understanding of the
Metaverse. The results are in contrast with those reported
by Ergin et al.32 where nurses demonstrated a higher level
of awareness and knowledge about the Metaverse. This
disparity might be because knowledge of the Metaverse
often becomes more pronounced in professional practice
environments rather than educational settings. Nurses,
having been exposed to the concept through professional
development or work-related applications, might have a
more nuanced understanding than students who
encounter these technologies primarily as part of their
educational curriculum. Therefore, it is recommended that
nursing educators enhance awareness of Metaverse-
supported training among students to support their
professional development.

Increasing scores on the Metaverse Scale and its subscales
indicate higher levels of knowledge, attitudes, and
awareness among participants regarding the Metaverse.?
In the present study, the total and subscale scores of the
Metaverse Scale for participants were at moderate levels,
consistent with findings reported in the literature.338
Eventually, it was considered that the participants
generally had a moderate level of the Metaverse
knowledge, attitude and awareness. However, they were
not sufficient in describing the role and importance of the
Metaverse practices in nursing education. To address this

gap, it is recommended that targeted training be provided
to enhance students' knowledge, attitudes, and awareness
of the Metaverse, particularly in both general and
professional contexts. Such educational interventions
would help students keep pace with modern developments
and better integrate the Metaverse technologies into their
future practice.

Previous studies on the Metaverse indicated that
sociodemographic characteristics significantly influence
participants' levels of knowledge, attitudes, and awareness
regarding the Metaverse.”®® In the literature,
characteristics, such as age, gender, marital status, class,
and income status were reported as sociodemographic
factors about the Metaverse.?3° |n the present study,
however, only the age factor was found to have a
significant relationship with Metaverse scores among the
sociodemographic characteristics analyzed. This finding
suggests that age may play a more prominent role in
shaping individuals' knowledge and attitudes towards the
Metaverse. It is noted that this study’s regression model
could be limited by the inclusion of sociodemographic
variables with normal distribution characteristics, which
might have influenced the outcomes.

However, in the studies conducted by Ergin et al.3? with
nurses, Avci Isik and Kargiga Ustunaki with students of the
faculty of health sciences,®® Savas et al.*° reported that
hearing the concept of Metaverse influenced knowledge,
attitude and awareness of the Metaverse. Similar to the
literature, in this study, hearing about the Metaverse
concept was evaluated as a factor about Metaverse
knowledge, attitude and awareness. Given these insights,
it is recommended to expand educational efforts related to
the Metaverse. Implementing targeted knowledge,
attitude, and awareness training from the first year of
nursing education could be particularly beneficial. By
integrating Metaverse-related content early in the
curriculum, nursing students can develop a more
comprehensive understanding of the technology, which
may enhance their ability to utilize Metaverse tools in their
professional practice effectively. This proactive approach
can ensure that students are well-prepared to adapt to and
leverage emerging technologies in their future careers.

Limitations

This study was conducted at a single university, which limits
the generalizability of the results to other populations. To
enhance the external validity of the results, future research
should involve larger, more diverse samples and be
conducted in various educational and geographical
settings. Additionally, a natural limitation of the regression
model used in this study is the inclusion of
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sociodemographic variables with normal distribution

characteristics.

In this study, it was evaluated that although students often
utilize the Metaverse applications during their professional
education process, they are not sufficiently qualified at the
level of knowledge, attitude, awareness and behavior
about the concept of the Metaverse. It is assessed that
students also need common training about the Metaverse
to link their practices during their education with the
Metaverse and to support their own individual
improvement. It is suggested that further studies focus on
the effect of training on the Metaverse on participants'
knowledge, attitudes, awareness and behaviors. Future
studies may benefit from exploring a broader range of
sociodemographic variables and considering different
analytical approaches to address this limitation.
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