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Abstract The purpose of this study is to analyze the effects of simulation program using virtual reality
(VR). Examination of databases resulted in identification of 1,415 studies of which 3 satisfied the
inclusion data. Data analysis was performed using R version 4.0.2 to calculate the effect sizes, explore
possible causes of heterogeneity, and check for publication bias, using a funnel plot. The mean effect
size of the simulation program was medium (g=0.35), along with the skill performance (g=0.59),
satisfaction (g=0.38), knowledge (g=0.21). Finally a funnel plot was produced to check for publication

bias, but no significant bias was detected. Based on these findings, the simulation program using VR
affects nursing education.
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151 Domestic Journal records identified
Through RISS (n=80}
Through KISS (n=18)
Through DBoia (n=53)

1,271 Foreign Journal records identified
Through PubMed (n=1,040)
Through CINAHL (n=231)

Total 1,415 records identified through
databases searching

293 duplicates removed

1,122 records screened
(abstract)

890 stucies excluded with reason
Survey (n=648)
Not intervention (n = 155)
Baok or Symposium (n = §7)

113 stucies excluded with reason
No control group (n = 54)
Ineligible statistical information
(n=03)
Just use computer VR (n =121)
No description of the VR-device
n=31)

232 full text articles
assessed for eligibility

3 studies included in
quantitative synthasis
(meta-analvsis)

Fig. 1. Flow diagram of study selection
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Immersive VR Simulation

Int. | Con.

Study Year | P Type ™) )

Time Outcome

Using equipment Program -
mn oo |e|le|e|e
) Training of
1 |Jung etal| 2018 | Y | RCT 17 | 19 [rongship 360 VR camera; ool cardiac| 6 e o |0 °
VR box 2
arrest
360° technology, Disaster simulation
2 |Marina et al| 2018 | Y NRCT 35 35 [Samsung Gear VR helmet, A ' - [ ] [ J
START triage
Samsung Galaxy S6
59 58
3 |Smith et al.| 2018 | Y NRCT o = culus Rift developer kit2| Disater education 10 [ I )

= Publication status; RCT = Randomized controlled trial; NRCT = Non-randomized controlled trial; Int.
Skill performance; Outcome® =

Outcome® = Knowledge; Outcome®@ =
Self-confidence; Outcome® = Interest and stress

= Intervention group; Con. = Control group;

Learner satisfaction; Outcome® = Critical thinking; Outcome® =

Randem sequence generation (selecton bias) Comparailityof participants [ NN
Allocation concealment (seleclion bias) Selection of participants _
Blinding of participants and personnel (performance bias) _ Confounding variables _
I I Measurement of exposure _
Blinding of outcome assessment (detection bias)

IR
fcomplete oulcome gia (silen Bi3s) (—

Outcome evaluation
Selective reporting (reporting bias) _ _
Omerbias Selective outcome reporting _
D% 25% SD% 75% ‘\IJD% % 25% 50% 75% 100%

| .anrisknfhias DUnmearrisk of hias .Highrisknfh\as

| |-anr\skofhias DUnclealrisknrhias .Highliskofh\as

Fig. 2. Risk of bias included RCT and NRCT research in meta—analysis
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Standardised Mean Weight Weight

Study TE seTE Difference SMD 95%-Cl (fixed) (random)
Jung et al. (2018) 062 0.1139 062 [0.39,0.84] 38% 14.4%
Mariana et al (2018) 022 0.0566 022 [011;034] 152%  254%
Smith et al (2018)-1 0.39 0.0344 039 [0.33;046] 412% 30.1%
Smith et al (2018)-2 027 0.0350 027 [0.20;0.34] 398% 30.0%

Fixed effect model
Random effects model
Heterogeneity: /2 = 81%, 7% = 0.0096, p < 0.01

0.33 [0.28; 0.37] 100.0% -
0.35 [0.23; 0.46] 100.0%

05 0 05

Standardised Mean Weight Weight

Knowledge TE seTE Difference SMD 95%-Cl (fixed) (random)
Jung etal. (2018) 017 0.1069 ———— 017 [004038 42% 17.7%
Mariana stal(2018)  0.02 0.0559 —E— i 002 [0.090.13] 154%  255%
Smithetal(2018)-1  0.34 0.0342 5 034 [027:040] 411%  285%
Smithetal(2018)2  0.29 0.0350 S 020 [022036] 392%  28.4%
Fixed effect model =N 0.26 [0.22; 0.30] 100.0%

Random effects model - 100.0%

Heterogeneity: 2 = 88%, 2= 0.0157, p < .01
04 02 0 02 04

Standardised Mean

—=—— 0.21[0.08;0.35]

Weight Weight

Skill performance TE seTE Difference SMD 95%-Cl (fixed) (random)
Jung et al (2018) 118 01257 —— 118 [093,142] 37% 287%
Smith et al (2018)-1 0.45 0.0346 045 [0.38,052] 487% 357%
Smith et al (2018)-2 026 00350 026 [019;033) 476% 357%
Fixed effect model o 0.39 [0.34; 0.43] 100.0% -
Random eﬂ':cw mcde\ —_ 0.59 [0.30; 0.88] - 100.0%
Heterogeneity: I* = 96%, < = 00588, p < 0.01
1 05 0 05 1
Standardised Mean
Satisfaction TE seTE Difference SMD 95%-CI
Jung ef al. (2018) 0.38 0.1086 0.38 [0.17;0.59]
-04 02 0 02 04

Standardised Mean Weight Weight
dnterest and stress TE seTE Difference SMD  95%-Cl (fixed) (random)
Interest 074 0.1142 | i—=— 074 [052,096] 199% 47.7%
stress 027 0.0568 = 027 [0.16;0.39] 80.1%  52.3%
Fixed effect model <i 037 [0.27; 0.47] 100.0% -
Random effects model ——=————— 0.50 [0.04; 0.95] 100.0%
Heterogeneity: /2 = 93%, 12 = 0.1007, p < 0.01

-0.5 0 05

Fig. 3. The Forest plot of immersive virtual reality
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