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Meta-Analysis of Research Findings: The Impact of Virtual Reality Environments on
Achieving Diverse Learning Outcomes
Mohammed bin Sallal Al-Dalhan
Northern Border University
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ABSTRACT: This research aimed to unveil the effectiveness of utilizing virtual reality environments in achieving various learning outcomes.
To achieve this objective, a meta-analysis approach was employed to collect and analyze the results of studies that used virtual reality
environments to achieve diverse learning outcomes. The total number of these studies was 356, all of which underwent inclusion and exclusion
criteria. As a result, 328 studies were excluded due to their non-conformity with the inclusion and exclusion criteria. Consequently, a final
sample of 28 primary studies was obtained for the meta-analysis. These studies adhered to the inclusion and exclusion criteria and were
conducted between 2006 and 2023. The data from the final meta-analysis sample were encoded using a dedicated coding sheet, and the Hedge's
g effect size index was computed for 45 effect sizes. The homogeneity of studies in the meta-analysis sample was tested using the random-
effects model. Moreover, publication bias was assessed, and subgroup analysis was carried out using the Comprehensive Meta-Analysis
software, version 3 (CMA, v3). The research findings revealed a substantial impact of virtual reality environments, as per the random-effects
model, on achieving diverse learning outcomes in comparison to conventional learning environments. The overall effect size mean was found
to be ES = 1.69, with a standard error of SE = 0.12. The confidence interval around the effect size mean ranged from a lower limit of 1.465 to
an upper limit of 1.925. Furthermore, the corresponding percentage value for the cumulative effect size mean was 45%. The research findings
also indicated consistent effects of virtual reality environments across all subgroup categories. In light of these results, the researcher
recommended the utilization of virtual reality environments for attaining various learning outcomes.
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Statistics for each study

<1
Lower Upper

c

ID ES SE

Z-Value p-Value

limit limit
IDO2 1.62 0.35 0.93 2.32 4.58 0.000
IDO3 1.78 0.36 1.06 2.49 4.89 0.000
ID04 1.75 0.26 1.24 2.26 6.74 0.000
IDOS5 1.21 0.24 0.74 1.68 5.06 0.000
IDO6 1.69 0.28 1.15 2.24 6.09 0.000
IDO7 1.83 0.31 1.22 2.44 5.90 0.000
ID08 2.54 0.35 1.85 3.23 7.23 0.000
ID09 1.73 0.49 0.76 2.70 3.50 0.000
ID10 2.49 0.57 1.37 3.60 4.37 0.000
ID11 -1.11 0.45 -1.99 -0.24 -2.49 0.013
ID12 0.75 0.25 0.27 1.23 3.06 0.002
ID13 1.17 0.26 0.67 1.68 4.56 0.000
ID14 -0.10 0.31 -0.70 0.50 -0.32 0.745
ID16 2.27 0.36 1.57 2.96 6.38 0.000
ID17 2.83 0.44 1.97 3.70 6.45 0.000
ID20 0.86 0.32 0.22 1.49 2.66 0.008
ID21 1.14 0.20 0.76 1.53 5.85 0.000
ID22 2.30 0.35 161 2.99 6.54 0.000
ID23 1.96 0.31 1.35 2.56 6.34 0.000
ID25 2.83 0.39 2.06 3.60 7.19 0.000
ID26 1.55 0.31 0.94 2.15 5.01 0.000
ID27 -0.07 0.25 -0.56 0.42 -0.28 0.778
ID28 -0.20 0.25 -0.69 0.30 -0.78 0.433
ID29 0.08 0.25 -0.41 0.58 0.34 0.736
ID30 2.86 0.36 2.15 3.57 7.89 0.000
ID31 2.17 0.32 1.54 2.80 6.77 0.000
m3z 186 0Z9 12Z8 Z43 631 0000
ID33 2.53 0.33 1.88 3.18 7.63 0.000
ID34 1.42 0.28 0.86 1.97 5.00 0.000
ID35 1.87 0.30 1.27 2.47 6.15 0.000
ID36 1.53 0.21 1.12 1.93 742 0.000
ID37 2.59 0.25 2.11 3.07 10.52 0.000
ID38 0.65 0.19 0.29 1.02 3.52 0.000
ID39 2.81 0.07 2.68 2.94 41.77 0.000
ID40 2.63 0.08 2.48 2.78 34.59 0.000
ID41 2.92 0.05 2.83 3.01 62.96 0.000
ID42 2.75 0.05 2.65 2.85 52.58 0.000
ID43 1.96 0.17 1.62 230 11.33 0.000
ID44 2.82 0.07 2.68 2.96 39.79 0.000
ID45 1.17 0.24 0.70 1.65 4.84 0.000
ID46 2.63 0.09 2.45 2.80 29.10 0.000
ID47 2.61 0.09 2.42 2.79 28.27 0.000
ID48 1.42 0.25 092 1.91 5.61 0.000
ID49 0.82 0.38 0.07 1.56 2.16 0.031
ID50 0.80 0.38 0.04 1.55 2.07 0.038
REM 1.69 0.12 1.46 1.93 14.42 0.000

Hedges's g and 95% CI
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