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Abstract
The aim of this study was to determine the effect of virtual reality-based
curriculum on problem-solving perceptions and academic achievement of sixth
grade elementary students in science. The method of the present study was quasi-
experimental and the pretest-posttest research design was with a control group. The
statistical population included all sixth grade elementary school students in Tabriz
and the statistical sample, due to its semi-experimental nature, included 30 people
(15 in the experimental group and 15 in the control group). The experimental group
consisted of students who were exposed to education based on a virtual reality-
based curriculum model, and the control group consisted of students who were
exposed to conventional school education. Hepner and Patterson (1982) problem-
solving perception questionnaire and teacher-made academic achievement test
were used to collect information. The research data were analyzed using
multivariate and univariate Analysis of Variance. Findings showed that virtual
reality education has a positive effect on all three components of problem-solving
perception (self-confidence, closeness to the problem and personal control) and
academic achievement. Therefore, by using virtual reality-based curricula, students'
problem-solving perception and academic achievement can be increased.
Keywords: Virtual Reality Curriculum, Problem Solving Perceptions,
Academic Achievement
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In this session, the problem-solving perception questionnaire
and the academic achievement test were administered in the
control and experimental groups, and the students of the
experimental group were taught how to work with virtual
.reality glasses
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In this session, three-dimensional training to travel into the plant
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. . . - - the planets
In this session, three-dimensional training of planetary
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Ll oielesl 09,5 (59 2 g5 U35 (smd jgel dula oyl > 30 o O Pl
o blood Fourth
circulation

In this session, three-dimensional blood circulation training
was performed on the experimental group
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Table 2
Descriptive information about the problem-solving perception and academic achievement variables in the control
and experimental groups

olalejl 09, S 09,8 0903l b e
Experimental group Control group test Variables
Gl sl oSle Sl Bls bl ] oSle Sl Bls
e Average  Max Min (o Average  Max Min
Standard Standard
deviation deviation
oot J JS ey
8.10 112.26 127 100 8.57 108.60 120 93 :
Pre-test :
6.90 10646 121 95 5.28 11226 122 102 olom Problem
Post-test Solving
2.60 3566 40 30 2.32 3446 38 30 orioim el

Pre-test fano > 5
osilow Confidence

2.67 20.33 38 28 3.01 34.60 40 29 posttest in problem
solving
o9elbe —ole!
3.50 53.86 60 48 451 51.13 57 4 Pre-test & Sodp
~T ‘LL:.MA.O
OP)u .
Avoidance -
3.75 49.86 59 45 3.83 52.60 58 45 Posttest  proimity to
the problem
1.86 16.26 19 14 1.26 14.80 18 13 ol Jrs
Pre-;est A
1.37 14.80 18 12 1.43 14.93 17 13 oo Personal
Post-test control
2.76 16.10 20 12 1.23 18.48 20 16 ol ot
Pre-test s
127 1906 20 16 150 1850 20 16 oo Academic

Post-test  achievement
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Table 3
Test of normality of distribution of scores of academic achievement variables and problem solving perception in
research samples

Sy pranslBg S galsS Sk gyl o o
Kolmogorov-Smirnov Shapiro -Wilk Variables
b e il 4y o)l b xe il any o Lol
sig df Statistics sig df Statistics
0.200 30 0.130 0.052 30 0.931 (e 8yl
Academic achievement
0.200 30 0.126 0.565 30 0971 oo J>

Problem Solving
o > 50 25 4 dlozel

0.200 30 0.203 0.100 30 0.941
Confidence in problem solving
At 4 (S>3 -l
0.172 30 0.135 0.463 30 0.967 Avoidance - Proximity to the
problem
0.200 30 0112 0.803 30 0.979 wad S

Personal control
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Table 4
Investigation of regression slope homogeneity for variable components of problem solving perception
Sobdsize F ol oSSl elilaz)y  ggemme Aly yusie
sig F Statistics Slayye df &)gdone Dependent variable
Mean Sum of
Square squares
0.60 3.185 16.368 2 32.735 fre > 13 355 4 dloe]
Confidence _in problem 1 05,5
solving o
0.112 2413 28.781 2 57.562 o &y Sorp—lsl 09t
Avoidance - Proximity Group in
pre-test

to the problem
0.052 3.360 7.020 2 14.040 b JyuS

Personal control
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Table 5
Box, M test Equality of observed covariance matrices Problem-solving perception components among groups
&l e Y oolil asp WA TS Fobl oSbep!
Sig Df 2 Df 1 F Statistics Box'M
0.630 56.803 6 0.724 9.924

omle 303 le a4 Cus b e gylol a5 I LuSL eil o3l (8) Jgdo mols gillas
O 0dd odalie il )lgsS (sla i yile &S Lixe cpl 4wl doiY 5 gl Uas gla yuilsyleS
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(5 ey 5 " Sabla FiSLy laa¥ O 3he) Sl ool (e 51 4088 505l (sl Bione
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1- Pillai’s Trace
2- Wilks’ Lambda
3- Hotelling’s Trace
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Results of multivariate analysis of the impact of virtzglblrza?ity based curriculum on problem solving perception
bl g &P e paw L3 DF 4,8 DF F ol o5
Partial Eta Sig Error df Hypothesis  F Statistics Value
Squared df
0.379 0.011 23 3 4674 0.621 Sy glieY

Wilks' Lambda

B S b &S dmdie ol (FFSY P<e/o0) b Sby el o)l (5) Jsis Lobol 5
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Table 7
Results of multivariate analysis of covariance the effect of virtual reality based education on problem solving
perception
Boore bz F oyl ole a2 ggee Laly yuiio Je
Partial sig F Statistics Slay o @l Slygioe Dependent variable Model
Eta Mean df Sum of
Squared Square squares
e o 50 295 4 sloiel 09,5
0.146 0.049 4.286 22.507 1 22.507 Confidence in problem  Group
solving
s 4 (Sod 3 —olizs!
0.202 0.019 6.347 12.092 1 12.092 Avoidance - Proximity to
the problem
0255  0.007 8542 17163 1  17.163 e S5
Personal control
o o 50 295 4 sloiel las
5.251 25 131275 Confidence in problem Error
solving

Ao 4 (Sod5 —Oliz
15.024 25 375605  Avoidance - Proximity to
the problem
2009 25  50.229 s S5
Personal control
Al > )0 05 4 dlazel
30 37072 Confidence in problem s
solving Total
i 4 (Soo3 —olizs!
30 83201 Avoidance - Proximity to
the problem

30 7326 s J S
Personal control
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Table 8
Investigation of homogeneity of regression slope for academic achievement variable
S gime F o)La’l Olayyo (5:0ke @il as Olygdome ggeome
sig F Statistics Mean Square df Sum of squares
0.051 3.330 5.623 2 11.246 O9eilube 2 095

Group in pre-test
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Table 9
Leven test to examine the same assumption of variance in control and experimental groups

&P sme Y ooljl as Y oolsT as o F ol
Sig Df 2 Df 1 F Statistics
0.222 28 1 1.558

d)b@-"" pie cpl o )bu;;m oy Q}eﬂ 4 bgyo F Jade oS RES P et (°k) Jos> mls
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Table 10
Results of univariate analysis of covariance the effect of virtual reality-based education on academic achievement
bl cope Sl Fojll Slape pSle llary @ljglome pgene
Partial Eta sig F Statistics Mean Square df Sum of squares
Squared
0.164 0.029 5.300 8.932 1 8.932 oot
pre-test
0.150 0.038 4772 8.041 1 8.041 29
Group
1.685 27 45.501 s
Error
30 10641.250 5
Total
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