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[Abstract]

This study analyzes the learning effects of studies using virtual reality (VR), augmented reality (AR), and mixed reality (MR)
technologies in university education through meta-analysis and provides reference necessary for future research and subject
development applying VR, AR, and MR in universities. To this end, 40 effect sizes obtained from 12 studies were calculated
based on PICOS for domestic master’s and doctoral dissertations and academic journals, and a meta-analysis was conducted using
STATA. Research using VR, AR, and MR was found to have a significant effect (SMD=1.402), and the learning effect was
verified. However, there was significant heterogeneity in the learning effect between studies and a publication bias (°=96.8%).
This study is meaningful in that it provides the basis for the application of VR, AR, and MR technologies in university education
by revealing that the application improves the learning effect.
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Collecting Literature

Studies found primarily by
searching for keywords in
database (n=5922)
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applicable to university
education (n=818)

Selecting Lierature
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this study (n=104}
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and academic papers
(n=23)

Selected studies excluding
duplication (n=81)

Studies exduded not
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Final Selecting
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Studies included in
meta-anaksis (n=12)

13 1. PRISMA flowchart
Fig. 1. PRISMA flowchart
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(Q=1226.09, p=0.000) & o]&AJo] & A o= ehdrH12].
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Table 2. Overall learning effect size of studies using VR,

A AAehes 34 tolo]ioz A% PRISMA AR, and MR
. . . 2
(Preferred Reporting Items for Systematic Reviews N SMD 95%Cl af Q P /
and Meta—-Analyses) flowchart:= 138 13} 7t} 40 |1.402]0.778|0.934| 39 1226.09 | 0.000 | 96.8
¥ 1. HEEN et =2
Table 1. Studies subject to meta-aalysis
: Experimental/ . Dependent Variable
Study Type Subject Control Intervention Lestilie Sies))
Understanding (knowledge), Academic
M. K, Kim and Academic . self-efficacy, Learning commitment,
! H. W. Kim(2021) paper Nursing 69/68 VR (education) Satisfaction, Academic
achievement
’ Academic ) Academic achievement, Problem—solving
2 | 8. M. Kim(2022) paper Nursing 47/48 AR ability, Self-directed learning ability
S. M. Kim and Academic ; Academic achievement, Problem-solving
s S. H. Park(2022) paper Nursing 47/47 AR ability, Self-directed learning ability
S. M. Kim and Academic ' Academic achievement, Problem-solving
410 M. Park(2022) paper Nursing 48/46 AR ability, Self-directed learning ability
Academic Life Performance Ability, Exploration,
5 | Y. H. So(2016) paper Science 38/37 VR Satisfaction
. Comprehension, Performance ability,
6 kli/l A'_" S&? .6(12822) Acs;jgen;lc Nursing 63/30 VR Critical thinking, Satisfaction, Academic
o ol achievement
7 K. H. Lee(2016) Dissertation Art 25/21/22/17 AR (learning) Interest, Flow, Satisfaction
Academic Basic Unerstanding, Interest, Concentration,
8 M. Y. Lee(2020) paper medicine 15/15/15 VR Satisfaction
9 | S. H. Lee(2010) Dissertation English 20/20 VR Academic achievement
A.. R. Jeong, ) )
Academic . Flow, Performance confidence
10 | U. J. Keon and Nursing 60/57 VR ’ - ’
J. Y. Seo(2022) paper Performance ability
%’ 'j éeong’ Acad L P Acad
. J, Seo. cademic ‘ anguage anxiety, Presence, Academic
11 Y. J. Han and paper English 20/20 VR achievement
H. S. Jeong(2020)
Y. O. Ha .
) ) Performance confidence, Performance
12 | S J, Keon, Academic Nursing 35/35 VR ability, Academic self-efficacy, (practice)
J. E. Kim and paper Satisfaction
J. H. Song(2022)
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T 3. VR, AR, MRS &8¢ 7ol HA s&an37|
Table 3. Overall learning effect size of studies using VR,

AR, and MR
N SMD 95%Cl ar Q o
1 3 0.552 | 0.299 | 0.806
2 2 | -0.005|-0.282| 0.272
3 3 1.457 | -0.303 | 3.217
4 6 1.153 | 0.694 | 1.612
5 7 3.352 | 1.519 | 5.186
6 3 3.401 | 2.761 | 4.042 10 | 28.30 | 0.002
7 3 3.613 | 2.998 | 4.229
8 5 |-0.223| -1.06 | 0.614
9 2 1.044 | 0.177 | 1.912
10 2 0.415 | -0.077 | 0.906
11 5 |-0.339|-1.346 | 0.669
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