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Parong et al.(2021) 120 AR | K% | <30 min iR/ ¢ PiEEars HR=SEN WL ) At
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AT BRI (DL 5) o 23 AT A& I (0 An i 2
25 108, g HM-0.337, 95% {5 X 8] K [-0.642,
—0.032], NLEE 0, p<0.05, ik ) G52 W K.
XR M, VR F AR TE o AR B LA 6 A e 1)
B2 5 (00 (B 268 3B 0~ 0.2 R /NRL L 0.2~
0.8 J H AL N . 0.8~ 1 S KAL) (Cohen, 1992) .
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AHIF AR A S 50 X G i Ak 1 B B AR A O Ry
ANEE A R AR HA (L R 6) o [R] &K
Chi*=1.114, p=0.774>0.05, 41 [a] 22 7 K HA 45 it 2
B, UL VR AR KA [F) 27 B2 A= DA i 67 g 7 A=
I ROR TR E . BARCRE, 25 Bey RN AR IR
& K %#(g=—0.586, p>0.05) . /)N % (g=0.289,
p<0.01) . 2% (g=—0.205, p>0.05) . HAth (g=—0.118,
p>0.05) o VR FLARRF K 2% | /Nl 2 1) 52 ma 2R
JaE R SRR, 6 A B BB 114 5 W) 255 SR & /NN, A
AN BGRB8 K F, 3R] VR HOR BB A AL
I/ A BN R A
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RERGE VR F AR XTI 5737 1) 52 ) 75 A [] 2
P00 22 5, ASBE GRS 2 BHE B4R 3 SRR 2 (B
WA ) ANSCERFGESC, TIR AR
&) . TARRHOR (BLM . A5 FIHENLEE) | BEF
BRI AL B2, (W 7). Bk B, 4 R
Chi’=9.251, p=0.055>0.05, 1 B VR £ AR X}k %0
i B S A 72 B AE R[] 2 B ) I i 3 25 55 . Hirp,
TARBAR (g=—1.473) FIH At (g=—0.863) B A K A&

F6 ARFEEMEMESR

R o ) 95% B {5 X i8] , WL .
28 SR R {E (SMD) SRR (1P 4H 18] 34 iz

TBR R z p
INEE 4 -0.289 —0.457 —0.121 0.000 -3.377 **
rhg 4 -0.205 ~0.643 0.234 74.034 -0.913 0.361 Chi=1.114
K 11 -0.586 ~1.241 0.069 94.143 ~1.754 0.080 (p=0.774)
HoAl 4 -0.118 -0.902 0.666 84.276 -0.296 0.767

i KR p<0.01,
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W] VR AR KT IAH A 7 1 52 i 73X — 2852 RL rh
v A B

3. TS [ A 9 5 50

AHIF 5% K S 56 1) A (8] 43k t<<30 min, t>
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p=0.390>0.05, i} B A [A] 1 F B [H) T VR £ AR X 1A
M AR A B AR EER . &R
R, t<30. ©30 B RN AE 43 i 2 —-0.454, —0.170,
UL VR 3 R 78 AS [] - s 18] T 5% B AR DA 60 67 A
EBARAEH, (B3R5 3] 8 3 7KF (p>0.05) .

4. T TR A IR 1 RN

AW LA TR (K /220K i s AE i

ZH 18] &% Chi®=3.691, p=0.055>0.05, it B 76 A [a] T
FUET, VR AR XA A oy (1) 52 0 [ 4 G ) 2%
225 . o, BRI (H B H 3 (g=0.555,
p<0.05) , Z W W fH % /N B B4 i 2 8 X (g=
=0.013, p>0.05) . X K U], {LTE BRI AE AR T,
VR $ AR XS AN G Aif B A v S8R s R
R, VR BRI sZmafE F R N (L3R 9) .

5. BT IR R PR T RN

ARG AN SCHR SR FH 18 2802 5 15 0 R VE 4
P AT S5 UK Bk L IR/ A vk R oY & B (L
210) . 4118 %% W Chi’=9.936, p=0.019<0.05, i} B
e H 336 O e 202 5 122, VIR AR X AR 7 7 114 5% )
Z ARG L AREEE TR RN K
1T 45 R 3l 3k (g=—1.021) A 3 /3FAf 2 (2=—0.803)
() R0 N A 38K, 432 1 (2=0.180) FIE 58 & ML %
(g=-0.098) (L M E /N X UL, VR F AR H T i
PRI 2 5 1k BE 7 I 7 o 802 T 1% A R T B

x7 TRAERPOEZMESR
95% &
- WE# L ZA 18]
) SR £ A E (SMD) FEXiE REERI(P) .
g2
TBR R Z p
Ep/ 6 0.060 -0.279 0.399 69.003 0.348 0.728
NICER 3 0.011 -0.459 0.481 60.617 0.045 0.964
N Chi*=9.251
THRHEAR 5 ~1.473 -2.619 -0.327 95.248 -2.520 *
(p=0.055)
B2 H 5 0.120 -0.337 0.576 81.342 0.515 0.607
HoAth 4 ~0.863 -1.907 0.181 89.376 -1.621 0.105
FE: % p<0.05; **p < 0.01; ***p<0.00],
x8 AEFHEEMIINESR
95% EfE
. o . A BRI WE# I L
T ¥ Bt i) R E MR fE (SMD) X 8] . 2 18] 3 K2
W (%)
TR LR z p
t<<30 min 14 —0.454 -0.997 0.088 92.513 -1.643 0.100 Chi*=0.739
t>30 min 5 -0.170 -0.526 0.186 77.453 -0.936 0.349 (p=0.390)
K9 AEFTHHEBHEMES
) ) 95% EfE X 1§ WE# I .
FHsm = R EL R {E (SMD) SRE®RRE(1P) 28 18] 3 Kz
TR LR z p
R 16 —0.555 -1.021 -0.090 91.703 -2.338 * Chi>=3.691
Z R 7 -0.013 -0.312 0.285 72.663 -0.088 0.930 (p=0.055)
7E: % p<0.05; **p < 0.01; ***p<0.001,
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RESE A A, R S5 R AN B g2

6. VR F7 A A (14 ] 55 850 17

ATFFEHE VR B ARS8 53 Sy 52 11 X R
BLA BURR | B 8 S EA 758 1) AR X (f5 Bh VR %
%, T SRR AL A E AT ), ViR
X R BBV (N g=—0.348(p>0.05) , 5 1 24 4] )i
R VB R g=—0.341(p>0.05) , T LA 3 40
Q5=0.001(p=0.981>0.05) , 15 it (1 R4 o {5 I % #zkx
W B AN [] 2B 1 VR B2 AR A0 B A 119 5 i) AS A7
EREEERLE 1D,

7. VR 208 I 5 08 5 34007

ABIE ST VR U W 1 3 557 43 R WL SR 1 2
2] BRI 2R S Ak S bR ) (IR 55, 2016) (AL
F12) . BUAKRE, 40N K5k B 41 B 2K
- (Chi*=6.034, p=0.049<0.05) , i} B 7E = Fh VR %
B RS, VR H AR IR 6T B 38 5 500 A

FEZESE . R VR U I 3 550 80N [ 22 B
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8. DI Ay 0 T L A 9 R

R ) 5 et 2R 1) A [, A RIS 4 A R0 £ i 00
T.H.43°A Hwang i % . Andersen i 3¢ . Paas i 3¢ |
NASA-TLX 5t & FH At AT 5% 35 T 2 55 2 4 1)
HR) (LR 13) . WNALEZ N A, Chi*=18.314, p=
0.001, e B VR 7 A X DA H1 B far f) 52 0 78 A [] TA 61
it & T HBAAE R 2R . BRI, Andersen
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p<0.057 I Hi A 25 5 R, VR $ AR fE B 25 BRI S0
i 7K F, H. Hwang & 3% b Andersen & 38 1) B0
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A7 g 1 TG R B B 5 HE R [2=0.333,
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. 95% B 15 X id] WEKL .
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THR R Z p
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F12 AEVREBMNAZENEWMESR
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i KR p<0.01,
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Does Virtual Reality Technology Help to Reduce Learners'
Cognitive Load? - A Meta-analysis Based on 23 Experimental
and Quasi-experimental Studies

WANG Guohua'?, SONG Jiayin®, TIAN Lianghao' & LIANG Yunzhen'

(1. Faculty of Education, Henan Normal University, Xinxiang 453000, China; 2. Intelligent

Education Henan Provincial Collaborative Innovation Center, Xinxiang, China 453000
3. Institute of Vocational Education, Tong Ji University, Shanghai 201804, China)

Abstract: Virtual reality technology has received widespread attention from researchers because

of its significant value in effectively promoting learners' conceptual understanding, knowledge transfer,

and emotional engagement in learning. Cognitive load is an important factor in measuring educational

effectiveness of the virtual reality technology. Can the virtual reality technology help reduce learners'

cognitive load? Although there are empirical studies examining the impact of virtual reality technology

on learners' cognitive load both domestically and internationally, their results are different from each

other with some controversial ones. Taking a meta-analysis approach, the study analyzed 23 empirical

study reports from domestic and international literature sources, exploring the moderating effects of

regulating variables on the impact of virtual reality for cognitive load from the dimensions of discipline,

school levels, and intervention time. The results showed that overall, virtual reality technology had a

moderate promoting effect on reducing cognitive load. The moderated analysis showed that the

cognitive load measurement tool, type of virtual reality application, and teaching methods played a

moderating role in the process of virtual reality technology influencing cognitive load, while variables

such as school levels, discipline, intervention time and frequency, and type of virtual reality technology

did not have a moderating effect. The article provides the references of value for people's scientific

understanding of the impact of virtual reality technology on cognitive load.

Key words: virtual reality; cognitive load; multimedia learning; meta-analysis
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